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SYNOPSIS 
 
Title: kiNETiC-trial – A Randomized Controlled Trial- Ng-tube post-EsophagecTomy 
Complications 
Rational for the study: The mainstay of curative treatment of cancer in the esophagus and 
the gastroesophageal junction is surgical resection with a gastric conduit used for 
replacement of the resected esophagus. In Scandinavia, a naso-gastric tube (NG tube) is 
generally left in place after surgery but the clinical benefits and potential harms of this 
practice are unclear. 
Study Design: A Randomized Controlled Trial 
Study Population: Adult patients undergoing esophagectomy for cancer in Scandinavia 
Number of patients: 450 
Inclusion criteria: 
Histopathologically confirmed esophageal cancer in locally advanced stages (cT1 N+ or cT2-
4a any N; M0) and considered technically resectable by the local tumor board 
Planned for esophagectomy with gastric conduit reconstruction 
Age³ 18 years 
Written informed consent 
Exclusion criteria 
No resection performed (reason specified) 
Other reconstruction than planned (Roux-limb/colon interposition) 
Surgeon choosing to leave NG-tube (reason specified) 
Patient unable to understand study information (including language difficulties) 
Hypothesis 
Abstaining from NG-tube use is non-inferior to using NG-tube after esophagectomy 
regarding anastomotic leak 
Primary outcome variable 

- Anastomotic leak type I-III according to Low et al.(1) 
Secondary outcome variables 

- Pneumonia according to Seesing et al.(2) 
- Postoperative complications >3a according to Clavien-Dindo (3) 
- Respiratory failure requiring invasive or non-invasive respiratory support 
- C-reactive protein day 1-7 
- Length of stay 
- Length of ICU-stay 
- Reintervention with nasogastric tube decompression 
- Vomiting 
- Overall survival 
- Endoscopic appearance of anastomosis day 7(optional) 
- PROM at discharge (qualitative, optional) 

 
Study period: January 1st 2022 to December 31st 2025 
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1. INTRODUCTION 
1.1 Background 
Esophageal cancer and cancer of the gastroesophageal junction (Siewert I and II), henceforth 
referred to as GEJ cancer, is the eight most common type of cancer globally and the incidence rate is 
rising (4, 5). The poor 5-year survival of around 10% makes esophageal cancer the seventh cancer 
globally ranked by years of life lost(6). 
 
For local and locally advanced tumors, surgical resection gives the best chance for cure. 
Esophagectomy is one of the most demanding procedures in gastrointestinal surgery, with 
significant morbidity and a six per cent 90-day mortality even after centralization to 
University hospitals. After resection of the esophagus and gastroesophageal junction, the 
continuity of the gastrointestinal tract is usually reconstructed with a gastric conduit, 
created along the major curvature of the stomach, whereafter the esophagogastric 
anastomosis is performed in the chest or neck depending on tumor site. 
 
The anastomosis and gastric conduit are traditionally drained with a nasogastric tube with a 
typical output of 100 to 300 milliliters daily(7). There are, however, significant downsides 
associated with the use of a nasogastric tube. First, it can be questioned how much of the 
accumulated fluid that actually is drained through the tube. Second, the tube has been 
shown to facilitate reflux in oral direction over the anastomosis and generate micro 
aspiration into the respiratory tract. Moreover, treatment with a nasogastric tube is often 
very troublesome for the patient(8, 9) and in many other fields of gastrointestinal surgery, 
routine nasogastric tube placement has been abandoned. All told, the evidence in favor of 
routine use of nasogastric tube in association with complex surgery of the upper GI tract is 
meagre (10). 
 
1.2 Rationale for conducting the study 
The benefits of nasogastric tube decompression after esophagectomy are largely unknown. 
Several downsides are known and no adequately powered trial has been conducted to date. 
In the well-established Scandinavian network for esophageal cancer surgery, the research 
question regarding the need for nasogastric tube after esophagectomy, is possible to 
answer. If non-inferiority regarding complications when abstaining from nasogastric tube is 
demonstrated, significant benefits can be gained, especially regarding the patients 
experience of surgical treatment(11). 
 
1.3 Risk/benefit evaluation 
Nasogastric tube decompression is standard of care today and the underlying idea is that it 
might prevent and treat gastric stasis and over-distention and thus, anastomotic 
complications and aspiration in the postoperative period. However, the main downsides of 
these tubes are risk for micro-aspiration and respiratory complications and above all great 
discomfort for the patient. In recent years, introduction of fast-track recovery programs 
after surgery have been adapted for several procedures, including esophagectomy(12). In 
these programs, early oral nutrition has been advocated as well as early removal of 
nasogastric tube. Possible benefits include decreased discomfort for the patients, possible 
decreased risk of micro-aspirations and early mobilization, as shown in other types of 
abdominal surgery(13). 
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2. STUDY HYPOTHESIS, OBJECTIVES AND ENDPOINTS 
 
2.1 Hypothesis 
Abstaining from NG-tube use is non-inferior to using NG-tube after esophagectomy 
regarding anastomotic leak. 
 
2.2 Primary objective 
To determine if it is safe to refrain from routine nasogastric decompression after esophageal 
resection. The primary endpoint will be anastomotic leak as defined by Low et al(1). 
 
2.3 Secondary objective(s) 
To assess differences, if any, on the following secondary endpoints. 

- Pneumonia according to Seesing et al.(2) 
- Postoperative complications >3a according to Clavien-Dindo (3) 
- C-reactive protein day 1-7 
- Length of stay 
- Length of ICU-stay 
- Reintervention with nasogastric tube decompression 
- Vomiting 
- Overall survival 

 
3. STUDY DESIGN AND PROCEDURES 
 
3.1 Overall study design and flow-chart 
The study is designed as a multicenter randomized controlled trial, and the outcome 
variables will be drawn from the study CRF as well as from other validated national 
registries. The study will not be blinded. The study is expected to be conducted between 
2022 and 2029 (Inclusion period 2022- 2025).  
  



Clinical Study Protocol  kiNETiC-trial  
  Version no: 4.0 
  Date: 2025-01-08 

 9 

 
 kinetic-trial Flow Diagram 

  

Patients assessed for eligibility at MDC 
Patients informed and included at preoperative visit 

Excluded  (n=   ) 
¨   Not meeting inclusion criteria (n=  ) 
¨   Declined to participate (n=  ) 
¨   Other reasons (n=  ) 

Analysed 
¨ Excluded from analysis (reasons) (n=  ) 

Lost to follow-up recorded (n) 
Discontinued intervention (NG tube reinserted) 

Allocated to intervention (n) 
¨Nasogastric tube removed at operative 

theatre before extubation 

Lost to follow-up recorded (n) 
 

Allocated to control (n) 
¨ Routine use of nasogastric tube 

Analysed   
¨ Excluded from analysis (reasons) (n=  ) 
 

Allocation 

Analysis 

Follow-Up 

Randomisation after surgery 

Enrollment 

Surgery 
Excluded (n) 
¨ No resection/alternate 
reconstruction/surgeons decision 
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3.2 Rationale for study design 
Esophageal resection is a rare operation with around 400 cases performed in Scandinavia 
annually. In order to make completion of the study possible within two to three years, the 
well-established Scandinavian trial network will be used. Leading surgeons from each center 
are represented in the study group and thus, knowledge gained will be incorporated in 
clinical use. Baseline data on participants is accessible from national quality registers at the 
time of randomization and all follow-up needed will be collected on the normal four to six 
weeks visit postoperatively. 
 
3.3 Study visits 
No extra study visits are planned for this study. The mandatory x-ray investigation on 
postoperative day seven (if no leak is previously diagnosed) is in line with postoperative 
routine in many centers. Long term survival and morbidity data will be collected from other 
registries. 
 
4. STUDY POPULATION 
4.1 Inclusion criteria 

• Histopathologically confirmed esophageal or GEJ cancer in locally advanced stages 
(cT1a N+ or cT1b-4a any N; M0) and considered technically resectable by the local 
tumor board 

• Age ³ 18 years 
• Planned for esophagectomy with gastric conduit reconstruction 
• Written informed consent 

4.2 Exclusion criteria 
• No resection performed (reason specified) 
• Alternative reconstruction method used (Roux-limb/colonic interponate) 
• Surgeon choosing to leave NG-tube (reason specified) 
• No ability to understand the study in terms of risk and benefits (including language 

difficulties) 
 

4.3 Subject enrollment and randomization 
Subject eligibility will be assessed by MDT conference. The operating surgeon will inform the 
patient of the study no later than the pre-operative visit where enrollment will take place. If 
the patient chooses to participate, informed consent will be signed and stored locally. The 
randomization will be performed after completion of the operation. 
 
4.4 Discontinuation and withdrawal from study 
All subjects are free to discontinue their participation in the study at any time without any 
consequence for their treatment or follow-up. Existing study data on that patient will be 
kept or destroyed depending on the patient’s preference. 
 
4.5 Premature termination of study 
The study group can stop the inclusion at any time and in that case, prompt information to 
the ethics board should be provided. 
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5. STUDY INTERVENTION 
 
5.1 Intervention implementation 
The clinical routine is to leave the nasogastric tube in place after esophagectomy. If patients 
are randomized to “no nasogastric tube”, the surgeon removes it before waking of the 
patient in the operating theatre. All patients are given proton pump inhibitor according to 
local routines. Oral feeding and use of feeding jejunostomy will take place according to local 
routines. 
 
5.2 Control implementation 
Patients not randomized to nasogastric tube removal will have a tube in place the first five 
postoperative days. The tube will be of a diameter of no less than Ch16 and continuous or 
intermittent active or siphon suction will be applied (depending on local practice). Return 
from the drains will be recorded in line with local routine. The nasogastric tube will be 
removed prior to the chest CT (including peroral contrast) on day seven except in cases 
where the output exceeds 300 ml (+any ingested fluid) per 24 hours or the responsible 
clinician deems continued nasogastric decompression indicated. All patients are given 
proton pump inhibitor according to local routines. Oral feeding and use of feeding 
jejunostomy according to local routines. 
 
5.3 Blinding 
The study will not include any blinding procedures or “sham-tubes”. The patient’s allocation 
will be evident for all health care personnel. The radiologist assessing the day seven Chest-
CT will, however, be blinded since the nasogastric tube will be removed before this CT. 
 
5.4 Randomization strategy 
A randomization module will randomize in a 1:1 ratio between nasogastric tube or no 
nasogastric tube. For randomization, permuted block randomization with stratification for 
sex and neoadjuvant treatment (y/n), anastomosis site (neck or thorax) and center will be 
used. 
 
6. STUDY MEASUREMENTS AND VARIABLES 
 
6.1 Primary outcome variable 
The primary outcome in this RCT will be anastomotic leakage according to Low et al.(1) 
 
6.2 Secondary outcome variable() 
Secondary outcome variables will be 

- Pneumonia according to Seesing et al.(2) 
- Postoperative complications >3a according to Clavien-Dindo (3) 
- Respiratory failure requiring invasive or non-invasive respiratory support 
- C-reactive protein day 1-7    
- Length of stay 
- Length of ICU-stay 
- Reintervention with nasogastric tube decompression 
- Vomiting 
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- Overall survival 
- Endoscopic appearance of anastomosis day 7 (optional, appendix 1) 
- PROM at discharge (qualitative, optional, appendix 2) 

 
7. STATISTICS 
 
7.1 Sample size calculation 
In recent Scandinavian and Dutch trials, anastomotic leak was present in 18% of the patients 
and those without nasogastric tube did not have more (the studies were not powered for 
this question however)(14, 15). 
 
For decision on non-inferiority level, the variations in the number of leaks in the Swedish 
register over the recent decade was examined and the variation between 10 and 22% led to 
choosing a non-inferiority threshold of 9%. With a power (b) of 80% and a significance (a) of 
5%, this would require 216 patients in each group or 432 patients in total. 
 
With some expected drop-outs (e.g., no resection performed due to more advanced disease 
than anticipated), a total of 450 patients will be randomized. 
 
7.2 Prespecified subgroup analyses 
Predefined subgroups to be analyzed include gender (male/female), neck anastomosis (y/n), 
early oral feeding (before CT day 5, y/n), age >75 (y/n), pyloric drainage procedure (y/n) and 
ASA and Clinical frailty score. 
 
7.3 Statistical analysis 
Baseline characteristics will be described by randomized treatment and in total. Categorical 
data will be described as total number and percentage, with missing data as a separate 
category. Numerical data will be described using number of patients with data, and median, 
quartiles, arithmetic mean and standard deviation for patients with data. 
 
"Statistical testing" comparing the randomized treatment groups will be performed using 
chi- square tests for categorical variables and Wilcoxon's test for numerical data, using 
observed cases. The result will be presented as p-values and used only if needed to satisfy a 
non-CONSORT journal house style that requires Table 1 p-values. Since the groups are 
randomized, all perceived differences will be due to chance. 
 
All outcomes will be analyzed using the intention to treat (ITT) principle where patients 
randomized to a certain group will be followed irrespective of the actual treatment, offering 
unbiased assessments of treatment efficacy(16). The primary outcome anastomotic leak will 
be analyzed with a logistic regression model adjusted for sex, age (as a linear covariate on 
the log-odds scale) and level of anastomosis (chest or neck). Subgroup analyses will be 
performed by introducing (or substitute if term already included) a treatment- subgroup 
interaction term in the logit model, excluding any patients not possible to classify. 
Estimates of treatment differences will be presented with odds ratios and two-tailed 95% 
confidence intervals and associated p-values. A two- tailed P-value of <.05 is considered 
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statistically significant. Secondary outcomes will be analyzed without adjustment for 
multiplicity. 
7.4 Statistical amendment  
Additional input from statistical expertise in conjunction with presentation of the study in 
the Journal Diseases of the Esophagus(17), has yielded slight adjustements in the statistical 
plan: 
 
The primary objective, non-inferiority of the experimental arm (no NG tube), will be assessed 
overall and with stratified (women aged <70 years, women aged ≥70 years, men aged <70 
years, and men aged ≥70 years) Miettinen–Nurminen two-sided 90% confidence interval (CI) 
for the difference in proportions and one-sided P-value for non-inferiority. Non- 
inferiority will be considered shown if P < 0.05 (one-sided). 
 
Thus, dichotomization was adjusted from 75 to 70 years and Mittinen-Nurminen analysis 
was planned for the primary outcome. Early feeding was omitted from subgroup analyses as 
were ASA and clinical frailty scores due to definition weaknesses. 
 
8. DATA MANAGEMENT 
 
8.1 Recording of data 
Swedish baseline and surgical data will be collected in a study database with anonymized 
data. An e-CRF will be used for all mandatory primary and secondary outcomes except 
survival. All study data will be transferred from the e-CRF to the study database. Additional 
outcome data (survival) will be accrued from national registries and added to the study 
database. Written consent will be stored at each study site and the local study participant 
are responsible for source documents being accessible for monitoring. 
 
8.2 Data storage and management 
All data will be recorded, handled and stored in a way that allows its accurate reporting, 
interpretation and verification. All source data, including a copy of the completed study 
database ant the original protocols with amendments will be stored at the department of 
Surgical Sciences at Uppsala University Hospital for a minimum period of ten years in 
accordance with Swedish law (Chapter 10, LVFS 2011:19). 
 
When inclusion is complete, any deviations from the protocol will be recorded. When the 
study database has been declared complete and accurate, it will be locked and available for 
analysis. 
 
9. QUALITY CONTROL AND QUALITY ASSURANCE 
The principal investigator will arrange trial meetings in conjunction with the Scandinavian 
esophagogastric cancer (SEGCG) meetings. This will ensure that the local investigators are 
adequately informed about the protocol and that data input and storage are according to 
protocol. 
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9.1 Audits and inspections 
A trial safety committee will be appointed to monitor the progress of the trial in terms of 
protocol adherence, patient safety and data safety. This committee consists of Professor 
Anders Wanhainen (Chair), Olof Wolf and Misha Luyer. 
In addition, authorized members of the study group can make inspections at the sites 
included in the study. The purpose of these inspections is to ensure adherence to the study 
protocol. The local representative is responsible for secure storage of the original consent 
forms. 
 
10. Patient and Public Involvement (“Brukarmedverkan”) 
 
The Swedish patient organization PALEMA support this trial. They have access to the latest 
version of this protocol and have a seat in the study steering committee.  
 
11. ETHICS 
11.1 Ethics committee 
The final version of the study protocol and the informed consent will be provided and be 
given a favorable opinion in writing by the Ethics Committee. The principal investigator is 
responsible for providing any amendments to the protocol to the Ethics Committee in 
Sweden. 
 
11.2 Informed consent 
The local investigator at each site must ensure that each subject is given information about 
the possible risks and benefits of the study. The subject should be provided the opportunity 
to ask questions and allowed time to consider the information given. A clear notification that 
all subjects are free to withdraw from the study at any time shall also be given. 
 
Written consent must be obtained before randomization and study intervention. Monitors 
must be granted access to relevant medical records, without violation the confidentiality of 
the subject. This is achieved by a separate consent form for monitoring from the subject or a 
legal representative, granting the monitor full access to medical records. The monitor is 
health care personnel bound by usual confidentiality rules and regulations. 
 
The original consent form is stored locally and the subject is given one copy and one copy is 
sent to the principal investigator. 
 
11.3 Subject data protection 
Data will be stored in accordance with relevant data protection and privacy legislation. The 
consent form will include information concerning the data storage, including information 
that study monitors will have temporary access to hospital records for verification purposes. 
 
11.4 Insurances 
The subjects are covered by insurance in the form of the Swedish Patients Injury Act. 
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12. PROTOCOL DEVIATIONS AND AMENDMENTS 
Any protocol amendments or adjustments to the information in the consent form(s) will be 
submitted to the Ethical Committee for approval before implementation. All changes to the 
protocol will be registered at the study database with information on the nature of the 
adjustment and the date for implementation. 
 
13 REPORT AND PUBLICATIONS 
Within one year after completion of the study, a study report, including publications and 
abstracts from the study, will be submitted to the Ethics Committee. After finalization of the 
study report, the results will be made publicly available at an open site for clinical trials 
(ISRCTN Registry). 
 
Authors of publications must meet the International Committee of Medical Journal Editors 
guidelines for authorship and must satisfy the three criteria that follow: 
a) Authors must make substantial contributions to the conception and design of the trial, 
acquisition of data, or analysis of data and interpretation of results. 
b) Authors must draft the publication or, during draft review, provide contributions (data 
analysis, interpretation, or other important intellectual content) leading to significant 
revision of the manuscript with agreement by the other authors. 
c) Authors must provide written approval of the final draft version of the publication prior to 
submission. 
All contributors who do not meet these three criteria for authorship should be listed in an 
acknowledgments section within the publication, if allowed by the journal. Co-authorship 
will be offered any institution where > 15 patients have been enrolled. 
 
14. STUDY TIMETABLE 
 
14.1 Study period 
Estimated subject enrollment start: January 1st 2022 
Estimated last enrollment (450 randomized): Dec 31st 2024 
Last follow up (survival data): Dec 31st 2029 
 
14.2 Definition of “End of study” 
The end of study is defined as the last visit of the last patient included. 
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