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Introduction

Esophageal cancer has been demonstrated to be the sixth 
most frequent malignancy leading to death worldwide. 
Esophageal cancer has been increasing in incidence until 
recently. Data from Asia has shown that incidence has 
peaked at over 400,000 new cases per year with similar 
plateauing incidence recently documented in Western 
countries (1). Incidence and mortality rates in the US have 

documented stable incidence figures for years but confirmed 
a slight decrease over the last decade, possibly related to 
Barrett’s surveillance programs. Evolution in incidence 
rates has also been associated with improvement in overall 
5-year survival rate, with all cancer survival improving from 
approximately 5% of the 1960s–70s up to 20% currently (2).

The explanation for these changes over time are 
multifactorial but likely included advances in screening 
programs as well as endoscopic and surgical therapies. 
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Treatment for regional esophageal cancer now centers 
on multimodal treatment, a more comprehensive and 
systematic approach, which also contributed to improving 
survival outcomes in locally advanced esophageal cancer 
(T2–3, N0–3, M0).

Esophagectomy has historically been widely accepted as 
the cornerstone of potentially curative treatment although 
postoperative outcomes have been associated with high 
morbidity and mortality rates. However, the introduction 
of new therapeutic, as well as process improvements, have 
contributed to decrease the morbidity after esophagectomy. 
Biere et al. conducted a multicenter, randomized controlled 
trial (3) assessing the incidence of pulmonary complications 
associated with the application of minimally invasive 
approaches, by surgeons experienced in both open and 
laparoscopic approaches and within high-volume hospitals 
(>30 esophagectomies/year). Similarly, overall mortality 
after esophagectomy has progressively decreased over the 
last decades, from 10–15% to recent reports demonstrating 
90-day mortality as low as 4.5% (4,5). The incidence of 
perioperative complications has previously been poorly 
quantified due to the lack of a standardized reporting 
system. This was rectified recently with the publication of 
the Esophageal Complications Consensus Group (ECCG) 
documenting a contemporary international incidence for 
complications as 59% (5).

The complexity of this major surgical procedure, 
which involves both thoracic and abdominal components 
and requires a complex surgical reconstruction, has been 
associated with immediate and long-term side effects. In 
addition, patients often present as malnourished and with 
pre-existing comorbidities related to their advanced age. 
This complexity has been addressed in many countries by 
initiating a process of centralized high-risk cancer care. 
Many studies have previously demonstrated improved 
outcomes associated with treatment in high-volume  
centers (4) although the US has not yet initiated a program 
to centralize complex cancer care (6).

The measurement and audit of surgical perioperative 
outcomes require the general acceptance of a standardized 
system for reporting outcomes and quality measures which 
were accomplished in 2015 by the ECCG Report (7). 
Over time, outcomes have also been favorably impacted 
by the development and adoption of standardized clinical 
pathways (SCPs) and enhanced recovery after surgery 
(ERAS) guidelines to standardize the patients care pathway 
and goals. These pathways have also taken into account 
evolutions in surgical technique and multimodal care. SCPs 

have been previously demonstrated to significantly decrease 
perioperative mortality to <1% and improve the length of 
stay (LOS) to approximately 7–9 days (8,9). These SCPs 
have also been shown to be transferable to other high-
volume centers (10). Overall standardized perioperative 
pathway aims to reduce the surgical impact and optimize 
recovery (11).

The best international example of the beneficial 
application of SCP has been developed by the ERAS 
Society which produced a clear and standardized approach 
to perioperative modules such as the prehabilitation and 
preoperative workup, intraoperative/immediate postoperative 
management and target infrastructure to avoid complications 
and promote discharge efficiency. The ERAS guidelines have 
been widely accepted in colorectal surgery and extended to 
other surgical fields such as gastrectomy, bariatric surgery, 
liver surgery, and gynecologic oncology. The ERAS 
guidelines for esophagectomy were published in February 
2019 (12) utilizing many of the concepts validated in previous 
ERAS guidelines but expanding recommendations to cover 
areas unique to esophageal resection.

This article aims to review the current relevant literature 
in order to assess the impact of SCPs and ERAS on 
outcomes associated with esophagectomy and to assess the 
current levels of adoption in high volume programs.

Methods

A literature review was conducted through PubMed, 
Embase, Medline and Cochrane database search engines 
to identify relevant studies. Only comparative studies, 
randomized control trials (RCTs), as well as both prospective 
and retrospective cohort analyses, were identified on the 
basis of the following search mesh terms and keywords: 
“Esophagectomy” [Mesh], “Esophageal Neoplasms” 
[Mesh], “Critical Pathways” [Mesh], “Evidence-Based 
Medicine” [Mesh], “Evidence-Based Practice” [Mesh], 
Enhanced Recovery (or “Enhanced Recovery”), Fast Track 
(or Fast-Track or “Fast Track” or “Fast-Track”). Additional 
inclusion criteria included English-written articles analyzing 
the outcomes of an SCP in esophageal cancer surgery, 
regardless of whether ERAS or non-ERAS protocols were 
used. Studies concerning non-esophageal surgery or lacking 
any perioperative programs were excluded. All eligible 
articles were analyzed and categorized according to their 
primary postoperative outcomes: overall morbidity and 
postoperative complications, LOS and early mortality. 
All the selected articles were also reviewed to extract 
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further variables of interest such as nutritional outcomes, 
in-hospital cost and SCP description, which could have 
potentially been included in the statistical analysis.

Results

Literature search found 289 articles (Figure 1). Initial 
abstract evaluation and exclusion of non-English language 
publications ruled out 250 studies. After a comprehensive 
full-text assessment, the search resulted in 26 eligible 
articles (8,10,13-36) reporting on 3,721 patients. All reports 
included patients undergoing esophagectomy utilizing a 
variety of surgical approaches including transhiatal, left 
thoracoabdominal, 2- or 3-field procedures and minimally 
invasive or open technique. All 26 articles were comparative 
studies (five RCTs and six prospective trials) and reported 
outcomes associated with the application of SCP or ERAS 
programs. Information regarding the primary outcomes 
varied widely among selected studies while the insufficient 
collection of nutritional outcomes and in-hospital cost data 
did not enable a thorough analysis.

ERAS program and review articles protocols

Formalized ERAS recommendations have been recently 
published gathering all relevant perioperative items and 

introducing for the first time some components strictly 
applicable for esophagectomy. The new modules include 
procedure-specific components (such as preoperative 
nutritional assessment and treatment, preoperative 
oral pharmaco-nutrition and the adoption of both 
multidisciplinary tumor board and prehabilitation 
programs). Operative components (timing of surgery 
after neoadjuvant therapy, choice of conduit, pyloroplasty 
and extent of lymphadenectomy, use of peri-anastomotic 
or chest drain, NG tube and enteral feeding catheter, 
anesthetic management of fluid therapy and ventilation). 
However, the majority of the selected articles reviewed 
outcomes of their institutional version of SCP, which led to 
a variety of elements within the institutional protocols and 
variability in outcome assessment. 

Postoperative outcomes

LOS
Twenty-four studies, for a total of 3,626 patients, reported 
data concerning the length of hospital stay. The mean LOS 
was lower in the SCP group (9.9±2.8) than in the control 
group (13.4±1.0) with a considerable difference which was 
also statistically significant (P<0.001). The readmission rate 
was also analyzed and found to be similar between groups 
(P=0.739).

Figure 1 Search flow diagram including review strategy and study selection.
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Postoperative morbidity
Overall complications were reported in 19 studies 
comparing 1,129 and 962 patients within SCP and 
traditional group, respectively. The comprehensive 
incidences resulted in 29.8% and 32.5%, respectively, 
while the analysis also showed better rates in favor of the 
SCP group though the comparison did not reach statistical 
significance (P=0.350).

Postoperative mortality
In-hospital and 90-day mortality were randomly reported 
and their combined outcome was recorded among 17 
studies involving 2,661 patients. The resulting mortality 
rate was 2.2% in the SCP group and 2.9% in patients 
managed by traditional methods. This difference did not 
achieve statistical significance (P=0.982).

Anastomotic leak
The dataset was also examined for specific complications 
and 19 studies (3,010 patients in total) reported the rate of 
anastomotic leak between groups: 8.3% and 10.3% were 
incidences of SCP and traditional group, respectively, which 
did not achieve statistical significance (P=0.659).

Pulmonary complication
Pulmonary complications were also reported in 17 studies 
involving 2,509 patients. Pulmonary complications 
occurred in the SCP group in 17.0% and in the traditional 
group 22.4%. The analysis showed that the adoption of 
SCP correlated with a statistically significant lower rate of 
pulmonary complications (P=0.011).

Discussion

Esophagectomy has been a historical outlier within 
oncologic operations due to a higher incidence of 
morbidity and mortality. SCPs and, more recently, ERAS 
guidelines are widely accepted as an effective approach 
to improve outcomes associated with esophagectomy. 
This analysis demonstrated that the application of SCP 
after esophagectomy has the potential to reduce LOS, 
morbidity and possibly mortality following esophageal 
resection. Moreover, there are statistically significant 
correlations between SCP and the incidence of pulmonary 
complications, which has historically been a targeted 
outcome parameter in clinical trials (37). This data supports 
the concept that SCPs positively impact perioperative 

outcomes. Although these results report only preliminary 
impressions, this review demonstrates that the incidence of 
clinical reports in the surgical literature are increasing, with 
more centers initiating personalized versions of SCPs and 
ERAS guidelines.

Impediments to initiating these programs include 
inadequate resources, resistance to change and staff training. 
Previously, there has been no standardized program that 
has resulted in centers introducing SCP according to 
their perceptions and their available resources. The recent 
publication of ERAS guidelines for esophagectomy has 
provided high-volume centers with a structured approach 
standardizing the fundamentals for infrastructural changes 
for centers wishing to initiate or expand their ERAS 
programs.

Once SCPs or ERAS programs have been initiated, there 
needs to be a regular audit of “critical pathway goals” to 
ensure adherence and maintenance of ERAS guidelines. 
When non-adherence and deviation from critical goals are 
identified, it can be addressed. The greatest vulnerability 
for long-term maintenance of SCPs and ERAS programs 
is staff turnover in key areas of the multidisciplinary team. 
This must be monitored and ongoing orientation and 
education are regular components of successful programs.

The greatest impediment to the initiation of successful 
programs is the willingness of key personnel to modify 
their traditional approach to service delivery and adopt 
new techniques within SCP or ERAS programs. Previous 
articles have documented a “resistance to change” due to a 
disinclination to adopt these working practices.

This clinical review confirms the potential clinical 
benefits associated with the adoption of SCP and ERAS 
protocols to standardize perioperative management 
of patients undergoing esophagectomy, however, this 
assessment does have certain inherent limitations. The 
report involved the review of a variety of experiences from 
centers applying a variable approach to ERAS and SCPs. 
This inevitably leads to heterogeneity among selected 
studies and within themselves, which likely affected the 
analysis. For instance, most of the included trials focused 
on results following non-specific surgical procedures while 
only 5 of them (3 prospective and 2 retrospectives) strictly 
selected patients according to the type of surgery (3 open 
Ivor Lewis, 1 left-thoracoabdominal and 1 minimally 
invasive 3-field esophagectomy). Further variability was 
due to the application of different SCP components across 
all reports. These dissimilarities, which resulted from the 
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examination of all protocols, highlight current differences 
between SCPs and ERAS programmatic goals.

Another possible bias was also the unclear definition 
of most of the postoperative complications which were 
often reported according to personal definitions rather 
in a standardized fashion as published by the ECCG (7). 
Nevertheless, this comprehensive review of the current 
literature was clearly able to confirm the important positive 
influence that SCPs and ERAS can have on the outcomes of 
esophagectomy.

In conclusion, the application of SCP or ERAS protocols 
in esophageal surgery has been demonstrated to produce 
measurable clinical advantages on postoperative outcomes, 
such as lower morbidity and significantly shorter LOS. 
However, there is still a need for more studies specifically 
focusing on the current ERAS guidelines following specific 
esophagectomy procedures, and assessing the long-term 
feasibility of maintaining these pathways in the context of 
high-volume centers.
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