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We read with great interest the recently (Annals of Surgery, 
Feb, 2021) published article by Arita and collaborators (1)  
about the clinical impact of a no-drain policy in liver 
resections. The aforementioned study (ND-trial) is the 
first multi-institutional randomized controlled trial (RCT) 
assessing the impact of a drain placement after liver 
resection on the severe postoperative complication rate.

The use of drains in liver surgery has been established 
since decades. It is based on the assumption that it will permit 
monitoring of bleeding or biliary leak as well as mitigating 
the consequences of such an event. However, advances 
in the perioperative management of liver resection have 
led to significantly low bleeding complications (<1%) (2).  
On the other hand, authors using routine drainage 
recommend early drain removal (before postoperative day 3)  
in order to reduce the incidence of retrograde bacterial 
infections despite the fact that most biliary leakages appear 
on or after the 5th–7th postoperative day (3,4). The role of 
drain insertion is thus under ongoing debate.

Previous performed RCTs, most of which already date 
more than 10 years (5-9), did not support routine drainage 
following uncomplicated liver resection. However, the 
conclusions from these studies should be attenuated due 
to the limited sample size, the low methodological quality 
and the high heterogeneity in the definition of severe 
complications. Furthermore, most of these studies were 
conducted before introduction of the widely accepted 
Clavien-Dindo classification (10,11). 

Based on the results of the present RCT study, the 

authors suggest that drains should not be placed after 
hepatic resections in patients who do not exhibit a high 
risk of postoperative bile leakage or bleeding. Indeed, their 
results underlined that severe complications (C-D score ≥3)  
as well as bile leakage were significantly lower in the no-
drain group, while wound-related complications were 
comparable in the two groups. Interestingly, subgroup 
analysis did not identify any high-risk group for which drain 
placement could prove beneficial. 

Despite the high quality of this study, we would like 
to raise several comments. First, the authors proceeded 
to patient randomization once liver resection had been 
completed. Thirty-seven patients considered to be of high 
risk for bile leakage because of a rough and complex liver 
transection surface were thus excluded although initially 
enrolled in the study. Unfortunately, selection of low-
risk patients could introduce major selection bias and 
results should be interpreted with caution. Moreover, it 
would have been important to state the criteria on which 
patients were classified as high or low risk for bile leakage. 
Indeed, only a small number of patients presented risk 
factors of bile leakage such as increased BMI, blood loss, 
hypoalbuminemia, increased indocyanine green clearance 
rate at 15 min, long operative time or repeated liver 
resections, while other common risk factors such as blood 
transfusion were not taken into account (12). 

Previous studies have shown that major or central 
liver resections and non-anatomical resections are more 
frequently associated with biliary leakage (from 12% to 
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30%) when compared with minor resections (from 4.5% 
to 8%) (2,13-15). Since laparoscopic liver resections 
seem to have an acceptably low rate of biliary leakage 
(2.8–6.2%), no series suggested any specific benefit on 
this specific complication (14). In the present study, 
laparoscopic and open surgery approaches were comparable 
between the two groups but we should keep in mind that 
minor hepatectomies represented the majority of liver 
resections (87% and 85% in the drain and no-drain group, 
respectively). This low percentage of major ‘high-risk’ 
hepatectomies is also revealed by the relative low bile leak 
rate of 8% in the drain group. Relative patient selection 
was finally reflected by a low rate of severe complications 
(5%), which is lower than the one reported in the literature 
(8–13%) (5,6). Last but not least, several other exclusion 
criteria such as the second step of a 2-stage hepatectomy 
or “other conditions considered to be inappropriate for 
inclusion in the study” could have been clarified in the 
Discussion section. 

The authors initially chose a non-inferiority setting 
for outcome analysis, which was secondarily switched to a 
superiority analysis. Per protocol (PP) analysis is generally 
accepted for non-inferiority trials but an intent-to-treat 
population (ITT) analysis could have been a reasonable 
choice, given past literature on no-drain policies, as it tends 
to avoid the over-optimistic estimates of efficacy that result 
from PP analysis. 

In conclusion, this study is the first RCT study to 
enroll a large number of patients based on a statistical 
design in order to assess the impact of a no-drain policy 
on the severe postoperative complication rate. As is so 
often the case, robust conclusions that favor one particular 
treatment cannot be drawn for all types of liver resection. 
However, a no-drain policy for patients having a low risk of 
postoperative bile leak or bleeding appears to be superior in 
terms of postoperative severe complication rates.
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