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Abstract

        

          
Background Video-assisted thoracoscopic surgery is a commonly used procedure for treating congenital pulmonary airway malformation (CPAM) in infants, particularly when performing segmentectomy for segmental lesions. An innovative technique employing near-infrared fluorescence (NIRF) imaging with intravenous indocyanine green (ICG) has been utilized to delineate the intersegmental demarcation during surgery. However, no previous reports have investigated this method's application, specifically in infants. The primary aim of this study was to assess the safety and efficacy of the NIRF imaging with ICG approach in this context.

        

          
Methods Between January 2021 and April 2022, a total of 19 consecutive segmentectomies were conducted using the NIRF imaging with ICG method to precisely identify the intersegmental plane. The results were concurrently compared with those obtained using the modified inflation–deflation technique. Comprehensive imaging and clinical data were gathered and analyzed to assess the safety and accuracy of the NIRF imaging with ICG approach.

        

          
Results The study involved infants with a median age of 5.12 months (mean body weight of 8.08 g). All segmentectomies were performed successfully without any ICG-related complications. The mean operating time for the surgeries was 88.47 ± 7.94 minutes. Notably, no intraoperative conversions or significant complications were observed in any of the patients. The average hospital stay after surgery was 4.0 ± 0.82 days. During the follow-up period, extending beyond 1-year of postoperation, all patients exhibited excellent recovery with no cases of recurrence.

        

          
Conclusions Based on our experience, the NIRF imaging with intravenous ICG method proved to be both safe and effective when performing segmentectomy for infants with CPAM. Low doses of ICG did not hinder the accurate identification of the intersegmental plane.
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        near-infrared fluorescence - 
        indocyanine green - 
        segmentectomy - 
        video-assisted thoracoscopic surgery - 
        infant
      






Publication History

Received: 27 July 2023


Accepted: 04 November 2023


Accepted Manuscript online:
08 November 2023


Article published online:
07 March 2024



© 2024. Thieme. All rights reserved.

Georg Thieme Verlag KG
Rüdigerstraße 14, 70469 Stuttgart, Germany




 




	
References


	
1 
          
            Gornall AS, 
          
          
            Budd JL, 
          
          
            Draper ES, 
          
          
            Konje JC, 
          
          
            Kurinczuk JJ. 
          
        Congenital cystic adenomatoid malformation: accuracy of prenatal diagnosis, prevalence and outcome in a general population. Prenat Diagn 2003; 23 (12) 997-1002 



Google Scholar





	
2 
          
            Downard CD, 
          
          
            Calkins CM, 
          
          
            Williams RF. 
          
          et al. 
        Treatment of congenital pulmonary airway malformations: a systematic review from the APSA outcomes and evidence based practice committee. Pediatr Surg Int 2017; 33 (09) 939-953 



Google Scholar





	
3 
          
            Komori K, 
          
          
            Kamagata S, 
          
          
            Hirobe S. 
          
          et al. 
        Radionuclide imaging study of long-term pulmonary function after lobectomy in children with congenital cystic lung disease. J Pediatr Surg 2009; 44 (11) 2096-2100 



Google Scholar





	
4 
          
            Okusanya OT, 
          
          
            Hess NR, 
          
          
            Luketich JD, 
          
          
            Sarkaria IS. 
          
        Infrared intraoperative fluorescence imaging using indocyanine green in thoracic surgery. Eur J Cardiothorac Surg 2018; 53 (03) 512-518 



Google Scholar





	
5 
          
            Onodera K, 
          
          
            Suzuki J, 
          
          
            Miyoshi T. 
          
          et al. 
        Comparison of various lung intersegmental plane identification methods. Gen Thorac Cardiovasc Surg 2023; 71 (02) 90-97 



Google Scholar





	
6 
          
            Guigard S, 
          
          
            Triponez F, 
          
          
            Bédat B, 
          
          
            Vidal-Fortuny J, 
          
          
            Licker M, 
          
          
            Karenovics W. 
          
        Usefulness of near-infrared angiography for identifying the intersegmental plane and vascular supply during video-assisted thoracoscopic segmentectomy. Interact Cardiovasc Thorac Surg 2017; 25 (05) 703-709 



Google Scholar





	
7 
          
            Nasr A, 
          
          
            Himidan S, 
          
          
            Pastor AC, 
          
          
            Taylor G, 
          
          
            Kim PC. 
          
        Is congenital cystic adenomatoid malformation a premalignant lesion for pleuropulmonary blastoma?. J Pediatr Surg 2010; 45 (06) 1086-1089 



Google Scholar





	
8 
          
            Huang JX, 
          
          
            Hong SM, 
          
          
            Hong JJ, 
          
          
            Chen Q, 
          
          
            Cao H. 
          
        Medium-term pulmonary function test after thoracoscopic lobectomy and segmentectomy for congenital lung malformation: a comparative study with normal control. Front Pediatr 2021; 9: 755328 



Google Scholar





	
9 
          
            He T, 
          
          
            Sun X, 
          
          
            Liu C. 
          
          et al. 
        Learning curve for total thoracoscopic segmentectomy in treating pediatric patients with congenital lung malformation. Surg Endosc 2023; 37 (07) 5129-5136 



Google Scholar





	
10 
          
            Lee S, 
          
          
            Kim DH, 
          
          
            Lee SK. 
          
        Efficacy of segmental resection in patients with prenatally diagnosed congenital lung malformations. Interact Cardiovasc Thorac Surg 2017; 24 (03) 425-429 



Google Scholar





	
11 
          
            Sun Y, 
          
          
            Zhang Q, 
          
          
            Wang Z, 
          
          
            Shao F, 
          
          
            Yang R. 
          
        Is the near-infrared fluorescence imaging with intravenous indocyanine green method for identifying the intersegmental plane concordant with the modified inflation-deflation method in lung segmentectomy?. Thorac Cancer 2019; 10 (10) 2013-2021 



Google Scholar





	
12 
          
            Lau CT, 
          
          
            Au DM, 
          
          
            Wong KKY. 
          
        Application of indocyanine green in pediatric surgery. Pediatr Surg Int 2019; 35 (10) 1035-1041 



Google Scholar





	
13 
          
            Pathak RA, 
          
          
            Hemal AK. 
          
        Intraoperative ICG-fluorescence imaging for robotic-assisted urologic surgery: current status and review of literature. Int Urol Nephrol 2019; 51 (05) 765-771 



Google Scholar





	
14 
          
            Cui F, 
          
          
            Liu J, 
          
          
            Du M. 
          
          et al. 
        Expert consensus on indocyanine green fluorescence imaging for thoracoscopic lung resection (The Version 2022). Transl Lung Cancer Res 2022; 11 (11) 2318-2331 



Google Scholar





	
15 
          
            Esposito C, 
          
          
            Settimi A, 
          
          
            Del Conte F. 
          
          et al. 
        Image-guided pediatric surgery using indocyanine green (ICG) fluorescence in laparoscopic and robotic surgery. Front Pediatr 2020; 8: 314 



Google Scholar










 









    
  

  
    
      
        


      

    

    
      
        
        


      

    

  


  

  
  
    
      
      
    
    
      
        
        
      

    
  




  
  
    
      
      
    
    
      
        
        
      

    
  



  







    
    


















  






      

      

  
    Top of Page
  

  
    
      ©  Georg Thieme Verlag KG | 
      
      
        Imprint |
        Privacy policy statement |
      
      Smartphone Version
      

      
        Your Current IP Address: 3.85.100.64
      

    

    

  




      


  
    
  
  
  
    
    
      
        
        
        
        
      
      
      
      
    
  
  




    

    






    

    
      
        
      
    

    
    


    
      
      
      
    

  