67245 Auto Edited-check.docx



Name of Journal: World Journal of Gastrointestinal Surgery
Manuscript NO: 67245
Manuscript Type: ORIGINAL ARTICLE

Case Control Study
Fast-track protocols in laparoscopic liver surgery: Applicability and correlation with

difficulty scoring systems

Ciria R ef al. Fast-track protocols in laparoscopic liver surgery

Ruben Ciria, Maria Dolores Ayllén, Ana Padial, Carmen Garcia-Gaitan, Javier Bricefio

Received: April 19, 2021
Revised: July 25, 2021
Accepted:

Published online:

Abstract
BACKGROUND

Few series have reported the utility of fast-track protocols (FTP) in minimally invasive

liver surgery (MILS).

AIM
To report the applicability of FTP in MILS and to correlate with difficulty scores.

METHODS
All our series of patients undergoing MILS from 2014 was analyzed. Iwate,

Southampton and Gayet’s scores were compared as predictors of FTP adherence.




Accomplishment of FTP was considered within 24-, 48-, and 72-h. Multivariate models

were performed to define discharge <24 h, <72 h, complications and readmissions.

RESULTS

From 160 cases, 78 were candidates to FIP, of which, 22 (28.2%), 19 (24.4%) and 14
(17.9%) were discharged in < 24-, 48- and 72-h, respectively (Total = 71.5%). Iwate,
Southampton and Gayet’s scores achieved AUROC values for < 24-h stay of 0.78, 0.687
and 0.698, respectively. Sensitivity and Specificity values for the best score (Iwate) were
87.7% and 66.7%, respectively (cut-off = 5.5). In multivariate models, < 72 h stay and
complications revealed body mass index (BMI) as a risk factor independent from

difficulty scores

CONCLUSION
The development of aggressive FTP is feasible and < 24-h stay can be achieved even in
moderate and advanced complexity cases. Difficulty scores, including BMI value, may

be useful to predict which cases may adhere to these protocols.
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Core Tip: The current manuscript shows how fast-track protocols on laparoscopic liver

surgery can be accomplished according to difficulty scoring systems.

INTRODUCTION

Minimally invasive liver surgery (MILS) has experienced a wide spread in recent

yearsl'l. Four main landmarks have made laparoscopic liver surgery (LLS) turn from a




pioneers’ technical approach into a standard of practice in several liver surgery centers.
First, the Consensus Conference held in Louisville in 2009[2]; second, the Consensus
Conference held in Morioka in 2014BlL third, the successful consolidation of the
International Laparoscopic Liver Surgery (ILLS) Society in 2015-2016; and fourth, the
recently reported European Guidelines in Laparoscopic Liver Surgery from the meeting
held in Southampton in 20174, Nowadays, the feasibility and advantages of MILS have
been widely demonstratedI5el.

Enhanced recovery after surgery (ERAS) protocols are multimodal pathways
developed to overcome the deleterious effect of perioperative stress after major
surgery. The last guidelines published on 2016 from the ERAS Society performed a
systematic review over more than thirty articles in which the classical 23 ERAS items
validated for colorectal surgery were analysed for liver surgery!”8l. The conclusion was
that the application of ERAS protocols in liver surgery could be beneficial although the
available evidence was poor and prospective studies were encouraged.

Several difficulty scores have been reported to date in laparoscopic liver surgery. The
primary endpoints of all of them are intraoperative complications, conversions and
degree of difficulty. The most widely used is the Iwate scorel’l. There are others like the
Southampton scorel'”l and the Gayet's['!l. However, none of them has been tested to
predict early recovery and/or completion of a fast-track protocol.

Our liver unit adopted MILS in 2014 and, since the very beginning, has implemented
a very aggressive fast-track protocol (FTP) leading to an innovative 1-d-stay protocol.
The main aim of our manuscript is to report a prospective validation of our FIP in
MILS. As secondary aims, we analyzed our experience with 1-day-stay surgery in LLS
and the results of FTP grouped by the 3 scores of difficulty in LLS currently reported in
literature in order to compare the capability of each score to predict FTP

accomplishment.

MATERIALS AND METHODS

Inclusion period and population




All patients who underwent a MILS since the adoption laparoscopic approach (October
2014) at the University Hospital Reina Sofia in Cérdoba-Spain were included in the
study. All patients signed informed consent for the approval of their personal data for
research. All cases were included in a prospectively maintained database. Approval
number of the institutional review board of the University Hospital Reina Sofia was

4380 (Code 0000-0002).

Inclusion criteria

The inclusion criteria were unrestricted. We started our Fast-track protocol by our case
40 (to avoid learning curve). Regarding comorbidities, no significant heart disease, BMI
< 35 and ASA score < 4 were required. Regarding complexity, Iwate and Southampton
scores 2 10, living donation and synchronic colorectal and liver resections were
excluded. Conversions were also excluded from the analysis, being considered an “a

posteriori” variable.

Calculation of difficulty scores

According to their original publications, we considered Iwate, Southampton and
Gayet’s scores for the calculations and the testing. Iwate score was calculated according
to its last update in which an “Expert” category was added and up to 12 points could be
reached. Southampton and Gayet’s scores were calculated according to their original

reports as no further modifications have been reproted.

Perioperative fast-track protocol

Since the decision of developing a fast-track protocol for LLS, two different protocols
were considered for both minor and major resections, including a 24- and a 48-hours
discharge protocol for both of them, respectively. The protocols are depicted in Figure
1A and B. Considering that the main aim is maintaining a low central venous pressure

during the surgical procedure, most of the interventions in our protocol are focused on




an aggressive pre-operative emptying of the intravascular compartment, a fluid

restriction during the operation, and a rapid postoperative recovery with early intake.

Surgical procedures and recovery area

Our laparoscopic liver resection is based on general principles of open and MILS. Our
standard position of the patient is supine with tilt left 30-45° in case of right posterior
resections. Our main transection device is ultrasonic surgical aspiration irrigation
device with bipolar sealing forceps for vascular structures. Main vessels are transected
by using endo-staplers. Following the surgery, the patients are admitted to a
postoperative recovery area in which patients are monitored continuously by
anesthesiologists. Immediately after arrival, blood tests are obtained and, unless

anomalies, the patient is discharged to our surgical ward in a 2-4 h period.

Statistical analysis and main endpoints

A prospectively maintained database was screened to obtain complexity scores and to
identify potential variables not included in the previously reported scores that would
increase their prediction capabilities. Comparisons were performed after normality tests
(Shapiro-Wilk) by using parametric or non-parametric tests, accordingly. Multivariate
models were performed by logistic binary regression tests including variables within
0.1 significance in the major models. The final models included variables below 0.05
significance. Receiver operating curves (ROC) were performed defining the best cut-off
point of the complexity scores. The main endpoints of our study were: (1) Global results
and discharge 24/48/72 h or not accomplishment of a fast-track protocol; (2) Prediction
capability of early discharge from difficulty scores; (3) ROC curves for “early discharge”
accomplishment of scores; and (4) Multivariate models: discharge-24 h/discharge-72

h/general complications/readmissions.

RESULTS

Ovwerall results and completion of fast-track protocols




From a total of 160 LLR, the final dataset for the analysis were 78 cases. Exclusions were
defined as depicted in Figure 2. Mean comprehensive complication index (CCI) was
518 + 11.52 for the group of patients within the FTP. A total of 23% had any kind of
complication, from which only 5 cases (6.4%) were major complications (Dindo-Clavien
III-1IV). Comparisons with the group of patients that were not candidates to enter into a
FTP showed that the selection procedure was adequate (Table 1). From the 78 cases
candidates to FTP, 22 (28.2%), 19 (24.4%) and 14 (17.9%) were discharged in less than
24-, 48- and 72-h, respectively (Total = 71.5%). The rest (29.5%) did not accomplish any
kind of FTP because of the following reasons: complication (26.1%), long distance from
home > 200 km (17.3%), delay in the discharge from the recovery area > 12 h (34.8%)
and weekender/no acceptance from the patients (21.7%). Readmission rate in the whole
series was 7,5%. It was lower but did not reach statistical significance in the FTP group
compared to the non-FTP (7.7% vs 11.9%; P = NS). In the FTP group, readmission were
related with the surgical procedure but could not be considered a direct consequence of
the application of a FTP. One of the cases was a late evisceration that happened 8 d after

the discharge.

Accomplishment of a FTP according to difficulty scores

As observed in Figure 3, the accomplishment of a FTP is directly related with the
difficulty of the LLR. It should be noted that a low punctuation in the scores predicted
well a low postoperative stay and that a high difficulty score predicted well a not
accomplishment of a FTP. We also analyzed also the combination of 2 or 3 scores with
equal punctuation in order to find out whether they would benefit and complement
each other by adding homogeneity. However, the combination of the scores was lower
in the prediction of accomplishment of a FTP. After these findings, a correlation test
was performed in order to find out if Iwate and Southampton scores correlated lineally.
A R?2= 0.2594 score was obtained. As observed in Figure 4, several cases were not
concordant in their punctuation. Several high Iwate score cases were downgraded by

the Southampton scoring system.




Predicting early discharge with less than 24-h postoperative hospital stay

By performing ROC curves, it could be demonstrated that the difficulty scores could
predict early discharge <24 h. In this sense, it should be noted that the best cut-off
points were equivalent for both Iwate and Southampton scores (score = 5.5). The best
Sensitivity was observed for Iwate score (S = 85.7%), with a Specificity of 66.7% (Figure
5).

Multivariate analysis

Multivariate models were obtained to find out if complexity scores were independent
predictors of early discharge, complications and/or readmissions. A model was
performed for each of the complexity scores in order to avoid interactions. Age, BMI,
gender, ASA score, previous surgery, malignancy, bilobar spread, and iver disease were
added as variables. All patients in the series included (160 cases). As observed in Table
2, in each model, the complexity scores were independent risk scores. Interestingly, BMI
was a persistent risk factor added to these scores in both the complications and

discharge < 72 h models.

DISCUSSION
Patients undergoing a standard laparoscopic liver resection may be considered as
optimal candidates to be included into early recovery protocols, as the surgical
procedure needs no anastomosis nor vascular reconstruction. The adoption of LLS by
liver teams seems to be clearly exponential and thus, the recovery and postoperative
comfort are improving. According to our results, adequate selection may lead to high
rates of effectiveness in terms of early discharge, low readmission rates and reduced
incidence of complications. Complexity scores may be helpful in the selection process.
Several complexity scores have been reported to datel®!8l. From a technical point of
view, most of them have assessed the effect of variables such as tumor location or extent

of liver resection. However, liver and patient status have not been considered as




important in the scores, and only impaired liver function and previous liver surgery or
preoperative chemotherapy have been marginally evaluated. Only Hasegawa
considered BMI score as valuable in a difficulty score. According to our results, BMI
score may be considered as important because it may add relevant information about
the prognosis of the patients and the potential adherence into a FTP. In our opinion,
liver and patient status have not been adequately considered and should be re-
evaluated into difficulty scores. Liver function parameters are only considered by
traditional markers (such as Child, platelets or bilirubin). Western and eastern
populations are different from a demographical and epidemiological point of view. The
main disease, underlying liver impairment and a potential fatty liver or neoadjuvant
chemotherapy may surely complement current scores.

A recent meta-analysis performed on 580 Laparoscopic liver patients (292 early
recovery vs 288 traditional) performed on 8 studies highlighted the potential benefit of
these protocols in this type of surgeryll?l. However, the risk of bias was too high as the
authors did not report detailed randomization methods, allocation concealment, or
blind methods. Moreover, the included studies did not adopt a standard and unified
clinical treatments of ERAS programs and complexity of the resection was not included
or controlled as a bias factor. A more recent meta-analysis on ERAS clinical pathways
included 4 randomized trials showing several advantages like length of stay and lower
complication rates/20l. However, as the recent recommendations from the ERAS group,
liver teams were encouraged to report other components or modifications that could
improve results or help spread this clinical pathway.

Our protocol is probably the most aggressive perioperative protocol reported to date
in LLS. Our main aim is to reach < 24 h stay in minor hepatectomies and < 48 h in major
hepatectomies without any detrimental effect on postoperative outcomel?ll. As stated
before, about 30% of the cases, if adequately selected, can be discharged in less than 24
h and up to 50% in less than 2 d. It should be noted that 74% of the cases that did not
adhere to our FTP were due to non-medical issues or complications. The area to which

our Hospital gives assistance includes regions more than 200 km far from our city. We




detected that people from there were reluctant to early discharge after major abdominal
operations as they felt “unsafe”.

The perioperative protocol has experienced some changes mainly due to increased
experience. Our most recent cases have been performed without epidural catheter and
some of them without central line. Similarly, we have stopped urinary catheterization
the night before and discontinued furosemide 12 h before the surgery. These
improvements are parallel to the better knowledge from our anesthesiologist which
have perfectly adapted the balance between central venous pressure,
pneumoperitoneum pressure and airway pressure, making surgery a bloodless field22l.
It should be remarked that anesthesiologists are the cornerstone in our LLS. The
intraoperative management based on boluses of inotropes rather than fluid
administration is a difficult management that needs expertise and experience.

Some limitations of our research should be highlighted. First, the final population in
the study was not extremely large; second, the results may have obviously changed
according to our improved experience; and third, complexity has too changed and,
thus, applicability may be limited. However, we offer a quite homogeneous population
in a brief period of time in a recently developed laparoscopic liver surgery team. This
main advantage may be exportable to several liver teams worldwide and may help
them face the same difficulties that we have had in a different way. Alternatively, our
protocol is the first way incorporating a full perioperative pathway within complexity

scoring systems, making a 24-hours early discharge possible in the setting of LLS.

CONCLUSION

In conclusion, it is feasible to develop aggressive fast-track protocols in laparoscopic
liver surgery, even in high-complexity cases. In fact, our protocols are the first-reported
to adequately predict and accomplish a postoperative hospital stay lower than 24 h.
Currently available difficulty scores are useful to define candidates to FAST-TRACK

protocols and may predict well a full completion even in aggressive postoperative stay




formats. However, we consider that BMI has not been adequately considered and may

be added to the scores in order to improve their prediction capabilities.

ARTICLE HIGHLIGHTS

Research background

There is a lack of evidence regarding the correlation between laparoscopic liver surgery

difficulty scoring systems and accomplishment of fast-track protocols.

Research motivation
The main motivation is to identify if current difficulty scoring systems may be used to
predict early discharging policies and development of complications after laparoscopic

liver surgery within a fast-track protocol

Research objectives

The main objectives are to define if difficulty scoring systems may predict
accomplishment of fast track protocols in laparoscopic liver surgery and to find out
variables that may complement these scoring systems to increase their prediction

capabilities.

Research methods

We analyzed out patients included in fast-track protocol and compared Iwate,
Southampton and Gayet's scoring systems. Comparisons were also made in some set of
patients who were included in 24- and 48- hours early discharge protocols for both

minor and major resections, respectively.

Research results
Our selection criteria was successful with more than 70% of our patients being

discharges in less than 72 h. Iwate scoring system was the most accurate to predict 24-h




discharge with an AUROC = 0.78 and 87.7% and 66.7% sensitivity and specificity

values, respectively for a cut-off of 5.5 points.

Research conclusions
Iwate difficulty score is the most accurate to predict adhesion to a fast-track protocol
after laparoscopic liver surgery. Body mass index was considered as an independent

risk factor that should be added to current scoring systems

Research perspectives
Incoming difficulty scoring systems may be further evaluated to include variables not

considered to date.
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