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Introduction
Esophagectomy is a complex and high-risk surgical 
procedure frequently performed to treat esophageal 
cancer, benign esophageal diseases, and various other 
conditions.1 Despite significant advances in surgical 
techniques and perioperative care, esophagectomy 
remains associated with high morbidity and mortality 
rates, particularly due to postoperative complications 
such as anastomotic leakage, infection, respiratory failure, 
and hemodynamic instability.2 These complications often 
necessitate prolonged intensive care unit (ICU) stays, 
further complicating patient recovery and increasing 
healthcare costs.3

The maintenance of hemodynamic stability throughout 
the perioperative period is critical to achieving successful 
outcomes after esophagectomy.4 Hemodynamic instability 
during surgery and the early postoperative period can 
contribute to various adverse outcomes, including organ 
dysfunction, shock, and delayed recovery. Furthermore, 
prolonged ICU stays are linked to increased risks of 
hospital-acquired infections, muscle weakness, and 

thromboembolic events, which can significantly hinder 
patient recovery.5

Effective perioperative care strategies aimed at 
optimizing hemodynamic stability, minimizing surgical 
stress, and promoting early recovery are essential in 
reducing complications and improving patient outcomes.6 
This includes preoperative optimization, intraoperative 
hemodynamic management, and postoperative 
interventions focused on pain control, respiratory support, 
and early mobilization.7

This study aims to provide a comprehensive guideline 
for the intraoperative management of patients undergoing 
esophagectomy, with a specific focus on strategies that 
enhance hemodynamic stability and reduce the length 
of ICU stay. Through evidence-based practices and 
multidisciplinary care, it is possible to significantly 
improve the prognosis of these patients, minimize 
complications, and accelerate recovery.

Material and Methods
Study design
This methodological study, conducted at Imam Reza 
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Hospital under the affiliation of Tabriz University 
of Medical Sciences, targeted patients undergoing 
esophagectomy. The study aimed to design and implement 
intraoperative care strategies to improve hemodynamic 
stability and reduce ICU stay durations.

Search strategy
A comprehensive search from electronic databases 
including MEDLINE, PubMed, Scopus, Web of Science, 
and Google Scholar was initially performed covering 
the period from 1995 to 2023. This search focused 
on high-quality publications, including randomized 
controlled trials, cohort studies, systematic reviews, and 
meta-analyses. Studies that addressed intraoperative 
care before, during, and after esophagectomy, especially 
those that discussed interventions leading to improved 
hemodynamic status and reduced hospital stays, were 
included in the review. Each subject was considered 
based on at least three relevant studies, and similar 
topics were merged, with duplicate articles removed. The 
items were read multiple times for clarity, grammar, and 
understanding.

Evidence quality and recommendations
The authors evaluated the quality of evidence and strength 
of recommendations based on the GRADE (Grading 
of Recommendations Assessment, Development, and 
Evaluation) system. Evidence quality was ranked into 
three categories: high, moderate, and low. Only studies 
with high-quality evidence were included in the review. 
Recommendations were also assessed at three levels: 
strong, moderate, or weak. Strong recommendations were 
made when the benefits of an intervention outweighed its 
harms, while moderate or weak recommendations were 
based on either low-quality evidence or when the benefits 
and harms were equally balanced. Only studies with 
strong recommendations were included.8

Delphi method for finalizing the guidelines
The Delphi method was used to finalize the guidelines 
and ensure consensus among experts. The Delphi process 
involved gathering insights from a panel of specialists 
to reach an agreement on complex issues related to 
perioperative care for esophagectomy patients. A team 
consisting of a thoracic surgeon, an anesthesiologist, and 
an epidemiologist was formed. The panel reviewed all items 
extracted from the literature and documented evidence-
based recommendations. The main issue requiring 
expert decision-making was identified, and a focused 
question was formulated. The topic was shared with the 
experts for approval, rejection, or modification. An initial 
questionnaire was developed based on the identified 
needs of the expert panel. Each question addressed 
specific aspects of intraoperative care for esophagectomy 
patients. The questionnaire was distributed to the Delphi 

panel members, who were selected from a specialized 
database of anesthesiologists, thoracic surgeons, and 
epidemiologists. They completed the questionnaire 
based on their experience and expertise. Responses were 
analyzed to identify areas of consensus and disagreement. 
Based on the initial analysis, the second version of the 
questionnaire was developed with clearer and more 
refined questions. This process may have been repeated 
several times to refine the questions. The panel continued 
to analyze and revise the questions until a consensus 
was reached. Decisions were made regarding points of 
agreement, and any issues requiring further clarification 
were addressed. The panel carried out a final review of 
the guidelines to verify their accuracy, thoroughness, and 
consistency with the evidence. Following this, a detailed 
report was compiled, summarizing the findings and the 
group’s decisions.

Results
Intraoperative care
The following outlines the key principles of intraoperative 
Care. The following outlines the key principles of 
intraoperative Care (Figure 1).
 
Selection of channel type
Selecting the optimal reconstruction channel after 
esophageal resection, particularly among gastric, colonic, 
and jejunal options, is critically important. Although 
jejunal channels have forward peristaltic contractions 
and a lower leakage rate, this method requires complex 
microvascular anastomoses to reach the chest or neck 
region.9 Since there are no randomized controlled trials 
(RCTs) comparing these channel options and controlled 
observational studies are rare, available data primarily 
consist of case series, which have contradictory findings 
on long-term quality of life differences and functional 
outcomes.10 A systematic review of two RCTs and five 
cohort studies suggest that reconstruction with a gastric 
channel, compared to a tubular gastric channel, reduces 
delayed gastric emptying, presents fewer reflux symptoms, 
and offers better quality of life. Overall, acceptable options 
for esophageal reconstruction include the stomach, colon, 
and jejunum, with decisions based on the advantages and 
limitations of each option.11

Pylorus management
Optimal pylorus management during esophageal surgery 
remains unclear. Vagotomy, commonly performed with 
esophageal surgery, can lead to loss of pyloric innervation, 
potentially causing pyloric spasm and gastric outlet 
obstruction. This can increase the risk of aspiration, 
anastomotic leakage, and inadequate feeding.12 Although 
many surgeons routinely perform pyloroplasty for pyloric 
drainage, potential drawbacks such as biliary reflux and 
the risk of leakage at the suture site exist.13 Evidence on the 
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impact of different pyloric drainage techniques, including 
pyloroplasty, is limited, thus no specific recommendations 
can be made.14,15

Lymphadenectomy
Esophageal cancer is associated with a high rate of 
lymph node metastasis, which varies depending on 
the type of cancer. The dissection of lymph node 
stations is often debated, with some surgeons opting 
for a radical approach while others take a more 
conservative approach.16 For squamous cell carcinoma 
(SCC) in the upper and middle regions, a three-field 
lymphadenectomy (including abdominal and mediastinal 
lymph nodes) is recommended.17 Evidence suggests that 
three-field lymphadenectomy improves survival for SCC 
in the upper and middle esophagus, though this benefit 
is not observed in cases with five or more positive lymph 
nodes. Consequently, a two-field lymphadenectomy is 
recommended for adenocarcinoma, and a three-field 
lymphadenectomy for SCC in the upper esophagus, 
with precise patient selection based on disease stage and 
general condition.18

Management of anastomotic drains
Anastomotic drains in esophageal surgery should be 
divided into two categories: cervical and chest drains. 
Cervical drains typically do not provide clinical 
information related to leaks and are not beneficial in this 
regard.19 Chest drains are valuable for the timely diagnosis 
and management of leaks, although the available evidence 
supporting their efficacy remains limited. Therefore, 
cervical anastomotic drains are not recommended, while 
chest drains show limited evidence of a positive impact.20

Gastric tube decompression
The use of gastric tubes after esophageal surgery 

is traditionally considered to reduce respiratory 
complications and issues related to anastomotic leaks.21 
However, evidence suggests that routine use of these 
tubes may not lead to optimal outcomes, and their use 
should be selective. Research suggests that removing the 
gastric tube early, on the second postoperative day, may 
help reduce respiratory complications. However, further 
studies are needed to confirm these findings.22,23

Management of chest drains
Fluid drainage from the chest is a routine practice in most 
centers following esophageal surgery, facilitating full lung 
expansion and enabling the monitoring of air, chyle, and 
anastomotic leaks. Although various methods exist for 
managing drains,23,24 it seems that using a single drain in 
the mid-chest is as effective as using two and may reduce 
pain. Therefore, drain use should be minimized, and 
drains can be removed if no leakage is present.25

Use of nutritional tubes
Postoperative feeding after esophageal surgery may be 
enteral or parenteral, with most data favoring enteral 
feeding.26 This type of feeding reduces surgical stress and 
complications, including anastomotic leakage. Based on 
available evidence, early enteral feeding should begin 3-6 
days post-surgery, and the target nutritional rate should 
be established.27,28

Intraoperative fluid management
Intraoperative fluid management directly impacts 
postoperative complications.29 Excessive fluids may lead 
to tissue edema, delayed return to normal gastrointestinal 
function, and increased respiratory complications.30 
Therefore, preventing fluid overload can reduce major 
complications and shorten hospital stay.31

Figure 1. Intraoperative care guideline 

Intraoperative Care
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Importance of conduit choice (stomach, large 
intestine, jejunum)

Forward peristalsis, low anastomotic leakage 
but requires complex microvascular 
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Gastric conduit reduces delayed gastric 
emptying and reflux symptoms

Pyloric Management

Vagotomy leads to impaired pyloric innervation, 
pyloric spasm, gastric outlet obstruction.
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Pyloroplasty
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Anesthesia techniques
The choice of anesthesia in esophageal surgeries depends 
on several factors, including the type of surgery (open or 
minimally invasive), the patient’s clinical status, and the 
surgical team’s experience. In esophagectomy surgeries, 
general anesthesia is typically used, providing complete 
control over respiration and patient relaxation.32,33 The 
use of adjuncts like regional anesthesia (if necessary) may 
help reduce the need for general anesthesia drugs and 
improve postoperative outcomes.34,35

Discussion
Preoperative and intraoperative interventions and 
thorough patient preparation are essential for enhancing 
surgical outcomes and minimizing postoperative 
complications. These steps help identify and manage 
surgical risks, allowing patients to prepare for the surgical 
experience adequately. The initial step is a comprehensive 
clinical assessment, which includes taking a medical 
history, monitoring vital signs, and conducting a physical 
examination.36 This evaluation enables the physician 
to identify potential risk factors and take the necessary 
actions. Additionally, diagnostic tests such as blood tests 
and imaging studies help determine the patient’s overall 
health status, potentially influencing the type of surgery 
and the need for further preparations.37

Medication management before surgery is also of high 
importance. Physicians should compile a list of the patient’s 
medications and decide which ones should continue and 
which should be stopped.38 Special attention should be 
given to anticoagulant drugs and medications related to 
chronic conditions, such as diabetes and hypertension, 
to minimize surgical risks. Furthermore, informing the 
patient about medication timing, consumption, and 
necessary adjustments before surgery is critical.39

Nutrition and hydration are other vital aspects of 
patient preparation. Physicians must guide patients on 
dietary and fluid restrictions before surgery, particularly 
in general surgeries and anesthesia, as these restrictions 
significantly affect patient health and can reduce the risk 
of complications like aspiration. Additionally, informing 
patients about the upcoming procedure and what to 
expect on the surgery day can help reduce anxiety and 
alleviate concerns.37,40

Furthermore, the psychological preparation of the 
patient should not be overlooked. Effective communication 
with the patient and providing sufficient information 
about the surgical process, potential complications, 
and expected outcomes can help build trust and reduce 
anxiety. Preoperative counseling sessions can assist the 
patient in feeling more confident about the process and 
better equipped to face it.41

Finally, establishing a multidisciplinary team that 
includes physicians, nurses, and other specialists for 
comprehensive and coordinated patient preparation is 
essential. This team can adopt the best practices for each 

patient through close collaboration and information 
exchange, ultimately improving surgical quality and 
outcomes.42 All these preoperative measures not only 
enhance patient safety but also positively impact the 
overall patient experience during and after surgery. 
Given these factors, it is clear that proper preoperative 
preparation is a multifaceted and complex process that 
requires attention to detail and collaboration among the 
healthcare team members.5

Intraoperative actions and recommendations in 
guidelines are crucial for enhancing patient safety and 
improving the quality of the surgical procedure21. This 
section emphasizes the adherence to precise surgical 
protocols and the use of standard techniques during the 
procedure as key factors in reducing complications and 
improving surgical outcomes. One of the most important 
aspects in this regard is the meticulous implementation 
of safety checklists at different stages of surgery. These 
checklists should be reviewed continuously, not only 
before surgery but also throughout the procedure. For 
instance, confirming the patient’s identity, the type of 
surgery, and checking the surgical instruments at each 
stage can prevent human errors and ensure patient 
safety.33

Additionally, minimally invasive surgical techniques and 
advanced methods, such as robotic surgery, are recognized 
as effective approaches for reducing complications and 
shortening recovery time.17 These techniques allow 
surgeons to perform the procedure with greater precision, 
causing less damage to surrounding tissues. Furthermore, 
they can potentially reduce postoperative bleeding and 
pain. Given this, guidelines recommend that surgeons 
stay up-to-date and incorporate the latest scientific 
advancements in their surgical practices.43

Proper management of medications and anesthesia 
during surgery is another critical component of these 
guidelines. Continuous monitoring of the patient’s status 
and their response to anesthetic drugs can help detect 
potential problems and complications early. This is 
particularly important for patients with specific medical 
conditions.44 Close collaboration between the surgical and 
anesthesia teams is essential for improving the quality of 
the surgery and ensuring patient safety.2

Moreover, maintaining hygiene and infection control 
during surgery is another key measure outlined in these 
guidelines.45 Correct sterilization techniques, disinfecting 
surgical tools, and following hygiene protocols by 
the surgical team can significantly reduce the risk of 
postoperative infections. Continuous training for surgical 
staff on hygiene and safety can improve service quality 
and increase patient trust.46

Attention to patients’ psychological and emotional 
status during surgery is also important. Creating a calm 
and supportive environment can help reduce patient 
anxiety and positively affect surgical outcomes.47 Effective 
communication with patients, explaining the surgical 
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process, and addressing their concerns are measures that 
can be impactful in this area.48

Lastly, the continuous evaluation and assessment of the 
surgical team’s performance and the outcomes of surgeries 
contribute to identifying strengths and weaknesses in the 
surgical process.49 This evaluation can involve recording 
and analyzing data on complications, recovery times, and 
patient satisfaction. With this information, the surgical 
team can continuously improve the quality of their services 
and effectively work on reducing complications and 
enhancing surgical outcomes. Adherence to intraoperative 
guidelines directly influences surgical safety and quality, 
leading to an overall improvement in patient experience 
and increased trust in healthcare services.50

In addition to intraoperative care, postoperative actions 
are a vital phase in the patient’s treatment process, 
significantly impacting surgical outcomes and reducing 
complications.51 These actions are especially critical in 
the early hours after surgery when the patient is under 
the effects of anesthesia and physiological changes. The 
first and most important action is continuous monitoring 
of the patient’s vital signs, including heart rate, blood 
pressure, and oxygen saturation.6 These assessments help 
quickly identify and manage any adverse changes in the 
patient’s condition. During this phase, attention to vital 
signs and necessary evaluations can reduce the risk of 
serious complications such as shock or infection.51

Pain management after surgery is another key element of 
postoperative care. Implementing appropriate pain relief 
protocols, especially for patients undergoing major and 
invasive surgeries, directly impacts their recovery quality.52 
Pain medications should be prescribed accurately and 
timely, and medical staff should receive proper training 
on recognizing and managing patient pain. Furthermore, 
addressing the patient’s psychological and emotional 
well-being is crucial, as comfort and relaxation can aid in 
a quicker and more effective recovery.53

Additionally, proper wound care is essential post-
surgery. Regular wound inspection, cleanliness, and 
identifying signs of infection should be performed. 
Educating the patient on how to care for the wound, 
recognize infection signs, and know when to seek medical 
attention can enhance surgical outcomes and minimize 
complications. Additionally, using appropriate dressings 
and sterile techniques for dressing changes will help 
reduce the risk of infection.54

Postoperative nutrition is another important aspect 
of care. Based on the type of surgery and the patient’s 
condition, planning for proper nutrition can accelerate 
recovery and reduce complications like malnutrition 
or infection. Collaborating with nutrition specialists 
and providing necessary guidance to the patient and 
their family can play a significant role in improving the 
patient’s quality of life.55

Lastly, planning for follow-up and return to daily 
activities is essential in the postoperative period. This 

includes determining the appropriate time for resuming 
normal activities, exercise, and work. Providing the 
necessary counseling in this regard can help patients 
continue their recovery process effectively and prevent 
complications from inactivity or premature activity. 
Overall, postoperative actions directly affect the 
patient’s recovery process and should be carried out 
comprehensively and systematically to achieve the best 
possible outcomes.39

Conclusion
Appropriate measures before, during, and after surgery 
are recognized as key elements in improving treatment 
outcomes and reducing complications. These measures 
include thorough preoperative patient assessment, 
continuous monitoring during surgery, effective pain 
management, wound care, as well as attention to nutrition, 
and postoperative follow-up. Implementing standard 
protocols and comprehensive planning can enhance 
patients’ quality of life and increase their satisfaction 
levels. Ultimately, focusing on the details of these actions 
and fostering collaboration among medical and nursing 
teams is crucial in achieving optimal outcomes.
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