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SUMMARY	Comment by Vidhya Iyer: The Summary should be revised to clearly and concisely state the specific goal of the protocol, focusing on what the method enables (intraoperative visualization and assessment of the thoracic duct using fluorescence lymphography). The language should be method-oriented, feasibility-focused, and avoid implying proven clinical prevention of chyle leakage. 
This manuscript describes the use of fluorescence lymphography with indocyanine green during esophagectomy for cancer to prevent postoperative chyle leakage.intraoperative fluorescence lymphography using indocyanine green during esophagectomy to visualize the thoracic duct (collaterals).

[bookmark: _Hlk219900989]ABSTRACT 	Comment by Vidhya Iyer: Refocus the abstract on methodological feasibility, visualization success, and intraoperative decision-making. Clearly distinguish demonstrated findings from anticipated clinical implications, and avoid causal language suggesting proven prevention. 
Background and aims
For patients with resectable esophageal cancer, major oncological centers recommend a transthoracic esophagectomy with an en-bloc mediastinal lymphadenectomy that includes resection of the thoracic duct. However, resection of the thoracic duct may increase the risk of postoperative chyle leakage because of injury to the main duct, collaterals, or side branches during surgery. Chyle leakage represents a significant postoperative complication, leading to prolonged chest drainage, extended hospitalization, the need for additional interventions, and even decreased overall survival. Intraoperative real-time fluorescence lymphography using indocyanine green (ICG) has emerged as a promising technique to enhance visualization of the thoracic duct, side branches, and collaterals during esophagectomy. Any occurring leakage can be detected directly and subsequently handled by ligating the leaking duct, reducing postoperative chyle leakage rates. The aim of this study is to investigate the feasibility of routine fluorescence lymphography with ICG during esophagectomy for cancer to accurately visualize the thoracic duct and it collaterals. and thereby prevent postoperative chyle leakage.
Methods
For fluorescence lymphography, 2 mL of ICG solution (2.5 mg ICG/mL) is administered bilaterally in the inguinal lymph nodes, before the thoracic phase of esophagectomy or into the small bowel mesenteric root shortly before abdominal closure. A near-infrared (NIR) camera is used to assess fluorescence lymphography. Fluorescent enhancement is evaluated at the start of thoracoscopy. Under fluorescence visualization, the thoracic duct is double clipped distally at the level of the arch of the azygos vein and clipped proximally 4–5 cm above the level of the diaphragm and transected en-bloc with the esophagectomy specimen. Directly after thoracic duct resection, as well as just before terminating the procedure, the operating area is inspected for chyle leakage. In case of identification of chyle leakage of the main duct or any remaining collateral ducts/side branches, the leakage is treated by additional clipping or suture ligation. 
Representative results
Fluorescence lymphography was performed in 20 patients undergoing esophagectomy for esophageal cancer. The thoracic duct was successfully visualized in 18 patients (90%). In 67% of patients in whom successful fluorescence lymphography was performed, this led to a change of management e.g. the placement of extra clips.
Conclusion
Fluorescence lymphography with ICG offers a novel and feasible approach to visualize the thoracic duct and its collaterals, and to identify chyle leakage intraoperatively, which regularly results in a change of operative management. Further evolvement of the study is needed for refinement of the technique and to confirm its application in preventing postoperative chyle leakage. 

INTRODUCTION 	Comment by Vidhya Iyer: Strengthen the Introduction by explicitly positioning ICG fluorescence lymphography within the spectrum of existing thoracic duct management strategies, clarifying whether the method is intended as an adjunct to routine resection or as a potential tool for more selective approaches. Include clearer guidance on appropriate clinical contexts for method adoption. 	Comment by Henckens, S.P.G. (Sofie): We have never mentioned that ICG fluorescence lymphography was intended as a potential tool for more selective approaches. 
We think the clinical context to use the method as an adjunct to routine thoracic duct resection is clearly and repeatedly mentioned in the manuscript. E.g. on page 3 in lines 123-127:

Whether its routine use during esophagectomy with standard resection of the thoracic duct is successful is yet unknown. Therefore in this pilot study, it is primarily aimed to investigate the feasibility of routine intraoperative fluorescence lymphography during esophagectomy with routine resection of the thoracic duct to visualize the thoracic duct, its collaterals and anatomical variations.  
For resectable esophageal cancer, curative treatment consists of neoadjuvant chemo(radio)therapy followed by an esophagectomy1. A frequently applied neoadjuvant treatment strategy consists of 5 cycles of carboplatin and paclitaxel with concurrent radiotherapy (41.4 Gy in 23 fractions), followed by an esophagectomy after a 6–10 week interval. A radical transthoracic esophagectomy can in our center routinely encompasses an en-bloc resection of the thoracic duct for adequate mediastinal lymphadenectomy, justified by the anatomical location of the duct between the azygos vein and descending thoracic aorta, which has been shown to harbor both lymph nodes as well as lymph node metastases2–4. 

The function of the thoracic duct includes transporting lymph from the left and right sides of the body below the diaphragm back into the circulation, via the junction of the left subclavian and internal jugular vein, the subclavian vein, or the internal jugular vein5, 6. One of the functions of the lymphatic system is transporting chyle (lymphatic fluid with chylomicrons from the gastrointestinal system, containing proteins, white blood cells (mainly lymphocytes), fat-soluble vitamins, glucose, and digestive products) from the digestive tract to the circulatory system. 

Large variation between patients exists in the anatomy of the thoracic duct. The frequency of physiologic variants and the presence of several side branches and collaterals render the duct prone to inadvertent injury during surgery, possibly leading to chyle leakage postoperatively7. The thoracic duct is vulnerable to trauma during esophagectomy in general, and resection of the thoracic duct is by some researchers, previously thought to increase the incidence of postoperative chyle leakage8. Chyle leakage is a frequent complication after esophagectomy, with incidences in literature widely ranging from 2% to 21%, due to the use of different definitions as well as the large variety in surgical techniques and extent of lymphadenectomy9–12. The occurrence of chyle leakage is associated with unpleasant dietary restrictions, prolonged thoracic drainage, re-interventions and prolonged hospital admission11, 12. Recently, chyle leakage was also found to be associated with a decreased overall survival, presumably as a result of hyponatraemia, hyperproteinaemia, impaired nutrition and decreased immune function13.

To accomplish maximum oncological safety with adequate mediastinal lymphadenectomy as well as prevention of inadvertent injury leading to postoperative chyle leakage, sufficient vigilance during resection of the thoracic duct and its collateral branches is vital. Intraoperative detection of chyle leakage may be challenging, since patients undergoing an esophagectomy are starved, resulting in a low flow of clear chyle and smaller diameter of the thoracic duct. Therefore, chyle leakage is usually detected on day two or three postoperatively, when enteral feeding is intensified. Indocyanine green (ICG) is a nontoxic dye that binds strongly to proteins that are transported through the lymphatic system and can be made visible with near-infrared light. This provides real-time enhancement of the duct with fluorescence guided control of the anatomy and intraoperative detection of any caused injury which can be managed directly. Intraoperative improved recognition of the thoracic duct, side branches and collaterals as well as detection of possible chyle leakage by real-time intraoperative fluorescence lymphography using ICG may result in reduced postoperative chyle leakage rates14.

Thoracic duct identification with ICG is previously found feasible, and effective and non-time demanding during re-operations for chyle leakage after thoracoscopic lung and esophageal surgery, during cervical lymphadenectomy for thyroid cancer or melanoma and during minimally invasive esophagectomy without routine thoracic duct resection for squamous cell carcinoma15–18. Whether its routine use during esophagectomy with standard resection of the thoracic duct is successful is yet unknown. Therefore iIn this pilot study, it is primarily aimed to investigate the feasibility of routine intraoperative fluorescence lymphography during esophagectomy with routine resection of the thoracic duct to visualize the thoracic duct, its collaterals and anatomical variations. Secondly, it will be investigated if this visualisationvisualization leads to change of operative management (additional clipping as subsequent treatment of intraoperative leakage). The ultimate aim is to reduce the incidence of postoperative chyle leakage after esophagectomy and its clinical implications (prolonged chest drainage, extended hospitalization, the need for additional interventions, dietary restrictions, and reduced overall survival). 

PROTOCOL	Comment by Vidhya Iyer: Streamline the protocol to emphasize steps directly relevant to ICG administration, fluorescence assessment, and thoracic duct management. Clearly define actionable criteria for interpreting fluorescence signals and managing detected leakage. Explicitly present inguinal versus mesenteric injection as distinct protocol variants, including when each should be used.	Comment by Henckens, S.P.G. (Sofie): The explicit explanation regarding inguinal vs mesenteric injection and when each should be used is in the section from line 146-155. It is now included as note, as requested. 

[bookmark: _Hlk219896686]At our institution, ICG fluorescence lymphography constitutes standard of clinical care during esophagectomy for esophageal cancer following published evidence and established practice in international expert centers. All patients provided written informed consent for the use of their clinical data, in accordance with the institutional Medical Research Human Research Ethics Committee. 
This protocol follows the guidelines of the institution’s human research ethics committee. Written informed consent is obtained from all patients to undergo esophagectomy, to use medical and perioperative data and the operative video for education and scientific purposes. 
Routinely, all patients undergo esophagectomy with intraoperative fluorescence lymphography and thoracic duct resection according to this protocol. 	Comment by Vidhya Iyer: This is too long. Please shorten this and include this as a note. 	Comment by Henckens, S.P.G. (Sofie): I understand that the text is quite long, however this is essential information whereas the protocol describes two different approaches of esophagectomy and the sequence of steps is depending on the approach. Therefore it requires clear explanation. It is included as a note, as requested. 

NOTE: The protocol is fully written in the context of total minimally invasive esophagectomy. Sequence of protocol steps is depending on the procedure: Ivor Lewis (two stage esophagectomy; abdominal phase first, followed by thoracic phase) vs. McKeown esophagectomy (three stage esophagectomy; thoracic phase first, followed by abdominal phase and cervical phase). Primarily the protocol is written in the context of Ivor Lewis esophagectomy, in the NOTE following step 10, sequence and extra steps concerning McKeown esophagectomy are described. In Ivor Lewis esophagectomy, ICG is either administered at the end of the abdominal phase at the base of the small bowel mesentery, or ultrasound guided bilaterally in inguinal lymph nodes before initiating of the thoracic phase. In McKeown esophagectomy, ICG is administered ultrasound guided bilaterally in inguinal lymph nodes at the beginning of surgery. 

1. Patients

1.1. To be eligible for this study, ensure that a patient meets all of the following inclusion criteria: age of 18 years and older; undergoing total minimally invasive or robotic-assisted Ivor Lewis or McKeown esophagectomy; for resectable (cT1-4a, N0-3, M0) esophageal or gastro-esophageal junction carcinoma.

1.2. Set the following exclusion criteria: allergy to ICG, iodide or sodium iodide; hyperthyroidism or benign thyroid tumor; thyroid examination using radioactive iodide <1 week; prior history of inguinal lymphadenectomy.

2. Anesthesia protocol

2.1. Preoperatively, bring patient under general and regional anesthesia by either a thoracic epidural (2.1.1.-2.1.5.) or paravertebral catheter (2.1.6-2.1.10). 	Comment by Vidhya Iyer: Since this is a record of what you did, please add details (which agents, doses). 
2.1.1. Perform epidural catheter placement at an intervertebral level between T5-8 with the loss of resistance technique. 
2.1.2.  Within the first hour after induction, administer a 5-10 ml bupivacaine 0.25% bolus epidurally. 
2.1.3. Thereafter, start continuous epidural analgesia with bupivacaine 0.125% and sufentanil 0.5 mcg/ml and titrate to the patient’s comfort. 
2.1.4. Provide escape medication according to the local institutional protocol. 
2.1.5. Remove the epidural catheter on the third postoperative day.
2.1.6. Locate the paravertebral space on both sides of the spinal canal and place the catheter in the right subpleural space at the level of T4-5 under direct thoracoscopic vision with an 18-19 gauche Tuohy needle.
2.1.7. Administer a bolus of 20 ml bupivacaine 0.125% at the beginning of thoracoscopy.
2.1.8. Continue paravertebral analgesia on bupivacaine 0.125% 8-12 ml/hour depending on weight, and titrate to the patient’s comfort. 
2.1.9. Provide additionally patient-controlled intravenous analgesia according to the local protocol of the center.
2.1.10. Remove the paravertebral catheter on the third postoperative day.



2.2. Intubate the patient with a double lumen endobronchial tube (Ivor Lewis) or single lumen with (Ivor Lewis) or without (McKeown) bronchial blocker.

3. Antibiotics protocol

3.1. Administer prophylactic antibiotics 1 h before start of surgery (1,000 mg of cefazolin and 500 mg of metronidazole intravenous; repeat after 6 h of surgery).

4. Abdominal phase of esophagectomy

4.1. Position the patient in supine position. Disinfect and sterile expose. 

4.2. Insert a 12 mm trocar and camera supra-umbilically.

4.3.  Create pneumoperitoneum with a maximum pressure of 10–12 mmHg CO2.

4.4. Insert one 10 mm and two 5 mm trocars and a Nathanson laparoscopic liver retractor.

4.5. Open the hepatogastric ligament. Mobilize the esophagogastric junction in the hiatus, including the left and right paracardial lymph node stations.

4.6. Perform lymphadenectomy through the hepatogastric ligament, along the hepatoduodenal ligament, the common hepatic artery, the splenic artery, the left gastric artery and around the celiac trunk, with ligation of the vena coronaria and left gastric artery.

4.7. Mobilize the greater curvature and preserve the right gastroepiploic artery and vein.

4.8. Ligate the left gastroepiploic artery and vein, and transect the short gastric arteries. Skeletonize the lesser curvature at the level of the angulus and preserve the right gastric artery.

4.9. Create a gastric conduit by stapling longitudinally from the angulus towards the fundus, to create a 3–4 cm wide gastric tube. Oversew the staple lines with interrupted absorbable braided 3-0 sutures.

4.10. Create a feeding jejunostomy 20 cm distal to Treitz. Secure the jejunostomy to the abdominal wall with a pouch suture using absorbable braided 3-0 sutures and to the skin with non-absorbable braided sutures. Place two anti-rotation sutures. 

4.11. Test gastric tube to reveal no leakage and good patency.

NOTE: In case of Ivor Lewis esophagectomy with mesenteric root administration, protocol is continued with sections 4 (administration ICG mesenteric root) and 5 (end of abdominal phase) respectively. Section 6 (administration ICG inguinal lymph nodes) is skipped. In case of Ivor Lewis esophagectomy with inguinal lymph node ICG administration, section 4 is skipped (administration ICG mesenteric root) and protocol is continued with sections 5 (end of abdominal phase) and 6 (administration ICG in inguinal lymph nodes). 

5. Mesenteric root administration of ICG

5.1. Dissolve 25 mg of ICG in 10 mL of sterile water; obtaining a solution of 2.5 mg of ICG per mL.

5.2. Inject 2 mL (5 mg) into the mesenteric root at the level of the planned jejunostomy site.

6. End of abdominal phase

6.1. Remove the trocars and liver retractor under direct visualization.

6.2. In case of Ivor Lewis esophagectomy: Close wounds: fascia with absorbable braided 0 sutures and skin with intracutaneously synthetic absorbable monofilament 4-0 sutures.
[bookmark: _Hlk178693559]
7. Inguinal administration of ICG

7.1. Dissolve 25 mg of ICG in 10 mL of sterile water, obtaining a solution of 2.5 mg ICG per mL. Divide this into two syringes of 2 mL, obtaining two 2 mL syringes containing 5 mg of ICG each.

7.2. Use ultrasound as a guide to locate a superficial inguinal lymph node bilaterally. Administer a bolus of 2 mL of ICG solution (2.5 mg ICG/mL, 5 mg in total) percutaneously into a right inguinal lymph node and a left inguinal superficial lymph node under ultrasound guidance.

8. Thoracic phase of esophagectomy

8.1. Turn the patient to the prone position. Disinfect and sterile expose. 

8.2. Open introduction at the level of the posterior axillary line, that is, at the tip of the scapula, with a 12 mm trocar and camera. Create a right pneumothorax with a maximum pressure of 6–8 mmHg of CO2. 

8.3.  Insert two 12 mm trocars and one 5 mm trocar along the scapula and one more distally (intercostal space 8 or 9).

8.4. Dissect the right pulmonary ligament. Expose the pericardium, from the right pulmonary vein to the left pulmonary vein.

8.5. Dissect the hiatus. Perform subcarinal lymph node dissection.

8.6. Isolate and ligate the arc of the azygos vein using a vascular stapler.

8.7. Perform a lower paratracheal lymph node dissection on the left and right sides and in the aorto-pulmonary window. 

9. Thoracic duct resection

9.1. Use the near-infrared (NIR) camera to assess fluorescence lymphography. Evaluate fluorescent enhancement of the thoracic duct through the pleura.

9.2. Open the mediastinal pleura along the azygos vein. Isolate the thoracic duct circumferentially distally, at the level of the arch of the azygos vein.

9.3. Under fluorescence visualization, double clip the thoracic duct at the level of the arch of the azygos vein (Ivor Lewis) or at the level of the thoracic inlet (McKeown) with two metal clips. Transect the thoracic duct between the clips.

9.4. Under fluorescence visualization, dissect the thoracic duct en bloc with the esophagectomy specimen, from the tissue between the azygos vein and the thoracic descending aorta towards proximally, until several centimeters above the level of the diaphragm. 

9.5. Under fluorescence visualization, clip the thoracic duct 4–5 cm above the level of the diaphragm with a metal clip. Transect the thoracic duct between the clips.

NOTE: The thoracic duct is now dissected en bloc with the esophagectomy specimen and the descending aorta is completely exposed.

9.6. Both 10 and 30 min after completing thoracic duct resection, inspect the operating area for chyle leakage. If chyle leakage is identified, clip the leaking duct/collateral vessels as well. 

10. Anastomosis

10.1. Pull the gastric tube up into the chest.

10.2. Transect the esophagus at the level of the arch of the azygos vein. Luxate the specimen in the wound.

10.3. Completely dissect the specimen from the gastric conduit with the linear stapler.

10.4. Insert the anvil (25 or 29 mm) in the esophageal stump with a purse string suture. Measure the length of the gastric conduit.

10.5. Insert the stapler in the gastric conduit and perforate the gastric conduit wall with the stapler tip. Align the stapler parts and close the stapler. Fire the stapler and check the doughnuts. Close the gastric conduit with the linear stapler.

10.6. Mark the specimen. Bring the specimen to the pathologist.

10.7. Oversew the stapler crossings with interrupted resorbable braided suture 3-0.

10.8. Fixate the tip of the gastric conduit below the pleural flap. Perform omentoplasty.

11. End of thoracoscopy

11.1. At the end of thoracoscopy, place a single silicone 27 French chest tube in the right pleural cavity for drainage of remaining CO2 and a Jackson-Pratt tube for postoperative fluid drainage. 

11.2. Remove trocars under direct visualization.

11.3. Close wounds: fascia with absorbable braided 0 sutures and skin with intracutaneously synthetic absorbable monofilament 4-0 sutures.

NOTE: In case of McKeown esophagectomy, after section 2 (antibiotics), the protocol is continued with section 6 (inguinal ICG administration), section 7 (thoracic phase of esophagectomy), and section 8 (thoracic duct resection). During the thoracic phase, additional lymphadenectomy of the higher paratracheal lymph node stations is performed. Thereafter, the protocol is continued with section 10 (end thorax), sections 3 and 5 (abdominal phase). After the abdominal phase, the protocol is continued with section 11, which is only applicable for McKeown esophagectomy; the cervical incision for anastomosis. The final step is section 12, the postoperative care. Sections 4 and 9 of the Ivor Lewis protocol are not applicable for McKeown esophagectomy. 

12. Cervical incision for anastomosis (in case of McKeown esophagectomy)

12.1. Perform left cervical incision. Mobilize cervical esophagus, considering the location of the recurrent laryngeal nerves on both sides.

12.2. Divide the esophagus. Perform a small laparotomy. Insert wound protector. Luxate the specimen in the wound.

12.3. Completely dissect the specimen from the gastric conduit with the linear stapler. Mark the specimen. Bring the specimen to the pathologist.

12.4. Suture the crossings of the staple line with interrupted PDS 3-0 sutures. 

12.5. Bring the gastric conduit to the cervical region prevertebrally. Create anastomosis using three staplers (modified collard technique). Place a nasogastric tube in the gastric conduit. 

12.6. Close cervical wounds: musculus platysma with absorbable braided 3-0 sutures and skin with intracutaneously synthetic absorbable monofilament 4-0 sutures.

12.7. Create a feeding jejunostomy 20 cm distal to Treitz. Secure the jejunostomy to the abdominal wall with a pouch suture using absorbable braided 3-0 sutures and to the skin with non-resorbable braided sutures.

12.8. Place two anti-rotation sutures. 

12.9. Test the gastric tube to reveal no leakage and good patency. 

12.10. Close abdominal wounds: fascia with absorbable braided 0 sutures and skin with intracutaneously synthetic absorbable monofilament 4-0 sutures.

13. [bookmark: _Hlk211519664]Postoperative care and monitoring

13.1. Detubate the patient in the operating room.

13.2. Postoperatively, transport the patient to the PACU (Post Anesthesia Care Unit) for one night of monitoring.

13.3.  At the PACU, perform a chest x-ray to check for pneumothorax. Hold the chest tube on -10 cmH2O suction until after the x-ray. If there is no air leakage or no pneumothorax, put the chest drain on H2O lock.

13.4. Remove the chest tube on postoperative day one if there is no air leakage and no pneumothorax. 

13.5. Remove the JP drain on the ward if production has a clear aspect and is less than 200 mL/24 h.

REPRESENTATIVE RESULTS  	Comment by Vidhya Iyer: Disaggregate intraoperative management changes by type and relevance. Acknowledge and briefly analyze the learning curve observed across cases. Include clearer description of unsuccessful or suboptimal fluorescence outcomes to better define the method’s limitations and expected variability. 	Comment by Henckens, S.P.G. (Sofie): Thank you for this comment. However, what exactly entails the changes of surgical management is described in detail in lines 414-419. 
We have already acknowledged the learning curve, however this is something that is supposed to be in the discussion part of the manuscript. Please see page 12, lines 495-498:
‘During the study period, the surgeon received training in ultrasound-guided injection under the supervision of an interventional radiologist, which may have influenced the results through a learning of proficiency-gain effect. Continued practice is expected to further improve the surgeon’s skill in performing inguinal ICG injections.‘

Detailed description and thoughts on the unsuccessful and suboptimal signal is also elaborated on in the discussion section. Please see below. In case this is in your opinion indeed supposed to be written in the results section, please let me know and I will adjust it. 
[bookmark: _Hlk219896168]At the time of writing, fluorescence lymphography was performed in 20 patients undergoing esophagectomy for esophageal cancer. Table 1 provides their baseline characteristics. Their mean age was 63.3 (SD 9.6) years. Most patients (90%) were diagnosed with an esophageal adenocarcinoma, whereas the remaining 10% were diagnosed with esophageal squamous cell carcinoma. All patients were treated with chemoradiotherapy, 18 neoadjuvantly according to the CROSS scheme, 2 patients received definitive chemoradiotherapy and salvage surgery. In 15 patients (75%), RAMIE was performed (depending on the availability of the robotic system), and 5 patients (25%) underwent conventional MIE. Eighteen patients (90%) underwent Ivor Lewis esophagectomy, two patients (10%) underwent McKeown esophagectomy with a left cervical anastomosis. Ten patients (50%) underwent inguinal ICG injection, and ten patients (50%) underwent injection in the mesenteric root. Supplementary Table 1 provides additional tumor, surgical and pathological characteristics. 

As illustrated in Figure 1, among the 20 patients in which ICG was administered during esophagectomy in this feasibility study so far, the thoracic duct was successfully visualized in 18 patients (90%). In all patients, quality of the fluorescence signal was considered good (Figure 2). In twelve of the 18 patients (67%) in whom successful fluorescence lymphography was performed, this led to a change of management. In one patient, the placement of the first proximal clip led to thoracic duct injury causing leakage, which was identified by ICG leakage; therefore, one extra clip was applied. In a second patient, chyle leakage occurred at the distal level during dissection. Here, a collateral duct was clipped with a hemolock. In five other patients, a collateral was found during dissection of the thoracic duct, which was double clipped and subsequently divided. In two patients (10%), there was no fluorescence enhancement of the thoracic duct. No adverse reactions from ICG injection occurred.


FIGURE AND TABLE LEGENDS	Comment by Vidhya Iyer: Revise figure legends to more explicitly explain what constitutes successful versus suboptimal visualization and how each figure relates to specific steps in the protocol. Ensure figures function as instructional aids, not just illustrative examples. 	Comment by Henckens, S.P.G. (Sofie): I have now elaborated more on the exact step in the protocol and quality of signal in the legend of figure 2. This substantially helps to make it an instructional aid rather than illustrative example only. 

Figure 1. Sankey diagram with representative results of fluorescence lymphography during esophagectomy for esophageal cancer.
[bookmark: _Hlk209429253]
Figure 2. Thoracoscopy images of successful thoracic duct visualization after indocyanine green administration during several protocol steps. A) fluorescence signal of the thoracic duct translucent through the pleura, before opening the pleura (corresponds to protocol step 9.1) , B) the pleura is being opened to the azygos vein and indocyanine green signal of the duct becomes stronger (corresponds to protocol step 9.2), C) optimal fluorescence signal of the thoracic duct after both opening of the pleura and isolation of the thoracic duct circumferentially (corresponds to protocol step 9.2), D) distal clipping of the thoracic duct under optimal fluorescence visualization (corresponds to protocol step 9.5). Figure 2. Thoracoscopy images of successful thoracic duct visualization with indocyanine green. (A) fluorescence signal of the thoracic duct translucent through the pleura, (B) the pleura is opened to the azygos vein, (C) fluorescence signal of the thoracic duct after opening of the pleura and isolation of the thoracic duct circumferentially, (D) distal clipping of the thoracic duct under fluorescence visualization.

Table 1. Baseline characteristics of the first 20 patients that underwent fluorescence lymphography during esophagectomy for esophageal cancer in the Amsterdam UMC. Abbreviations: CROSS = Chemoradiotherapy for Oesophageal Cancer Followed by Surgery Study (five courses of carboplatin and paclitaxel, with 41.4 Gy of concurrent radiotherapy); definitive chemoradiotherapy = five courses of carboplatin and paclitaxel, with 28 x 1.8 Gy of concurrent radiotherapy	Comment by Vidhya Iyer: Please upload tables as separate Excel files to Editorial Manager in the correct category (main or Supplemental). 	Comment by Henckens, S.P.G. (Sofie): Tables are now in Excel format and separately uploaded to Editorial Manager. 

Supplementary Table 1. Tumor, surgical and pathological characteristics of the first 20 patients that underwent fluorescence lymphography during esophagectomy for esophageal cancer in the Amsterdam UMC.

DISCUSSION	Comment by Vidhya Iyer: Rebalance the Discussion to prioritize method-specific considerations: critical steps, troubleshooting, limitations, and comparison with alternative approaches. Clearly separate what the protocol currently enables from what future studies may demonstrate clinically. 
Reframe limitations hierarchically, emphasizing design and standardization issues first. Clarify how the protocol could be refined or standardized before broader clinical implementation or comparative trials. 
Lymphography with ICG is previously found feasible for several other approaches, however whether its routine use during esophagectomy with standard resection of the thoracic duct is successful is yet unknown. In this study, it was aimed to investigate the feasibility of routine intraoperative fluorescence lymphography with ICG during esophagectomy with routine resection of the thoracic duct, to visualize the thoracic duct, its collaterals and anatomical variations, and to reduce the incidence of postoperative chyle leakage. Based on preliminary results of this study, fluorescence lymphography with ICG offers a novel and feasible approach to visualize the thoracic duct and its collaterals, and to identify chyle leakage intraoperatively, which regularly results in a change of operative management. Further evolvement of the study is needed for refinement of the technique and to confirm its application in preventing postoperative chyle leakage. 

Critical steps in the protocol and modifications and troubleshooting of the technique
[bookmark: _Hlk209437386]One of the most critical steps in the protocol includes successful injection of ICG. Primarily, in the first 10 patients, there was unsuccessful visualization of the thoracic duct in 20% of the patients. Following discussion with experienced surgeons at international conferences and in light of available literature, ICG administration via mesenteric injection was introduced19. Instead of inguinal injection, ICG was injected before abdominal closure into the small bowel mesenteric root, shortly before the end of the abdominal phase. After dissolving 25 mg of ICG in 10mL sterile water and obtaining a 10mL solution of 2.5 mg ICG per mL, a SonoPlex – 22G x 50mm injection needle was connected to the syringe, and 2mL of the reconstituted ICG was injected into the small bowel mesenteric root just under the peritoneum of the mesentery, at the level where the jejunostomy was placed. This improved success rate of fluorescence signal enhancement to 100% in patients 11 to 20. 

Limitations of the technique
Both patients in which the fluorescence signal was not enhanced, underwent McKeown esophagectomy. Whereas McKeown surgery starts with the thoracic phase rather than the abdominal phase, abdominal access and mesenteric root injection is not available. Therefore, optimization of inguinal injection is needed as well. A possible explanation for the relatively low success rate in visualizing the thoracic duct is suboptimal ICG administration in relation to desired timing of imaging. In the protocol, ICG is injected intraoperatively, only shortly before desired visualization of the thoracic duct (collaterals). However, the distance the tracer must travel, from the inguinal region to the diaphragm, is considerable, particularly in fasting patients with reduced lymphatic flow. As a result, the dye may not have sufficient time to reach the thoracic duct in detectable concentrations during surgery. This delayed lymphatic transport likely contributes to weak or absent fluorescence at the time of inspection. Earlier administration in previously published studies may therefore allow more time for lymphatic uptake and transport and therefore enhances the likelihood of successful intraoperative identification of the thoracic duct. Another hypothesis for the unsuccessful visualization during the two McKeown esophagectomies is a result of incorrect inguinal ICG injection. ICG was injected in a superficial inguinal lymph node bilaterally, under ultrasound guidance. This was performed ultrasound guided to ensure intra-nodal ICG injection and to preserve other vital inguinal structures such as the femoral artery and vein. Nevertheless, it is plausible that in the cases of the two patients who did not exhibit successful fluorescence signal enhancement, the ICG solution was not administered in the lymph node, but rather subcutaneously in the inguinal region. This technique is also described as a method for ICG administration, even between the toes, however in series describing this, ICG was injected 12-18 hours before surgery20, 21. Subcutaneous injection 12-18 hours before surgery is not feasible in the Amsterdam UMC, since patients undergoing esophagectomy are admitted to the hospital the morning of surgery. During the study period, the surgeon received training in ultrasound-guided injection under the supervision of an interventional radiologist, which may have influenced the results through a learning of proficiency-gain effect. Continued practice is expected to further improve the surgeon’s skill in performing inguinal ICG injections. 

Future perspectives
This current study showed that fluorescence lymphography is safe in accurately visualizing the anatomical variations of the thoracic duct intraoperatively. Its application frequently leads to an intraoperative change of management. For standardization of the method and to investigate the efficacy of intraoperative fluorescent lymphography with ICG to reduce the incidence of chyle leakage post-esophagectomy, more cases are necessary. Thereafter, a larger comparative study is proposed to confirm the effectiveness of preventive fluorescence lymphography in preventing postoperative chyle leakage after esophagectomy.

Lymphography with ICG is previously found feasible for several other approaches, however whether its routine use during esophagectomy with standard resection of the thoracic duct is successful is yet unknown. In this study, it was aimed to investigate the feasibility of routine intraoperative fluorescence lymphography with ICG during esophagectomy with routine resection of the thoracic duct, to visualize the thoracic duct, its collaterals and anatomical variations, and to reduce the incidence of postoperative chyle leakage. Based on preliminary results of this study, fluorescence lymphography with ICG offers a novel and feasible approach to visualize the thoracic duct and its collaterals, and to identify chyle leakage intraoperatively, which regularly results in a change of operative management. Further evolvement of the study is needed for refinement of the technique and to confirm its application in preventing postoperative chyle leakage. 
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