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Lung cancer is the leading cause of cancer death throughout 
the world and pulmonary resection remains a major 
surgical procedure for the cure of localized non-small cell 
lung cancer. Respiratory complications are still the major 
cause of mortality and morbidity after lung resection. 
Pneumonia and acute respiratory distress syndrome (ARDS) 
are responsible for the great part of respiratory-related 
deaths after lung resection (1). Acute lung injury is the 
most frequent cause of mortality after lung resection (2), 
and a main purpose of the pulmonary anesthesiologist is 
to prevent this critical complication. Pulmonary edema 
following pneumonectomy was first reported in 1984 
by Zeldin et al. (3) and they reported that excessive fluid 
administration causes pulmonary edema. Excessive fluid 
administration could also cause lung injury with lesser 
pulmonary resections (4). Currently, the incidence of lung 
injury following lung resection is approximately 3% with 
the mortality rate remains around 40% (5). Therefore, 
volume-restrictive fluid regime of 1–2 mL/kg/h has been 
proposed for intraoperative and postoperative periods. The 
purpose is to control the amount of fluid and reduce the 
hydrostatic pressure in the pulmonary microcirculation (6). 
However, such restrictive fluid management could cause 
impaired tissue perfusion due to dehydration, which leads 
to organ dysfunction represented by acute kidney injury (7).  
The aim of maintaining intraoperative euvolemia with a dry 
lung has been discussed repeatedly (6,8), however a large 
randomised control study has not been conducted on the 

optimal fluid administration in pulmonary resection.
Therefore, identifying the causes leading to respiratory 

complications and the active prevention and reduction of 
their incidence has important clinical significance. In this 
study, Wu reported on the effects of intraoperative fluid 
management on postoperative outcomes after lobectomy, 
focusing on the total fluid infusion rate and colloid usage. 
They conducted a retrospective analysis of adult patients 
undergoing minimally invasive lobectomy. The primary 
exposure variables were intraoperative total fluid infusion rate 
and intraoperative colloid infusion rate. Compared with the 
moderate group (9.5–11.8 mL/kg/h) of intraoperative total 
fluid infusion rate, the risk for pulmonary complications 
was significantly increased at restrictive (<9.5 mL/kg/h), 
and liberal (>11.8 mL/kg/h) groups. Compared with the 
moderate group of intraoperative colloid infusion rate, the 
risk for pulmonary complications significantly increased 
at no colloid and restrictive groups. The current literature 
lacks investigations of the effect of intraoperative colloid 
on pulmonary complications. The colloid can keep the 
lung dry by increasing plasma colloid osmotic pressure and 
decreasing pulmonary edema, which may reduce pulmonary 
complications. Authors also revealed that intraoperative 
colloid infusion rate >3.8 mL/kg/h was associated with 
a lower incidence of pulmonary complications. They 
concluded that in patients undergoing minimally invasive 
lobectomy the infusion rates of intraoperative total fluid 
and intraoperative colloid were all significantly associated 
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with pulmonary complications. Both restrictive and liberal 
intraoperative fluid administration were related to adverse 
effects on postoperative outcomes.

It is quite reasonable to consider that there must be 
the most suitable usage of intraoperative fluid and colloid 
administration, and their results might propose the 
appropriate range of fluid and colloid usage. However, the 
infusion rate that showed the less pulmonary complications 
is different from previous reports which recommended 
much smaller amount of fluid administration (2,6). Although 
the differences in surgical procedures and anesthetic method 
might have affected, the difference in recommended dose of 
intraoperative fluid is quite significant. Authors speculated 
that the existence of the differences in intraoperative fluid 
volume and colloid volume are largely due to the different 
habits of the different anesthesiologists. However, it is 
possible that anesthesiologists adjusted the administrations 
of fluid and colloid depends on the conditions of the 
patients, such as cardiac function, pulmonary function 
and renal function. Actually, the amount of intraoperative 
bleeding, which influences the amount of intraoperative 
fluid and postoperative course, was different by the study 
groups showed with supplemental data. In other words, 
the differences in fluid and colloid could be caused by the 
background conditions and intraoperative course of the 
patients, and obtained results might be biased. Therefore, a 
prospective randomized trial with several different volumes 
of fluid and colloid, including the recommended volumes 
by previous studies, expected to be performed to eliminate 
the bias such as pre-existing comorbidities of the patients 
and the intraoperative incidences. It is highly expected that 
the study will elucidate the optimum usage of intraoperative 
fluid and colloid.
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