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Abstract

        

          
Background Superficial inferior epigastric artery (SIEA) flap offers a significant advantage of lower donor site morbidity over other abdominal-based flaps for breast reconstruction. However, the inconsistent anatomy and territory across the midline remains a major issue. This study aimed to investigate the SIEA and determine its pattern and territory across the midline.

        

          
Methods Twenty cadavers were studied. Ipsilateral dye was injected to the dominant SIEA. Dissection was performed to evaluate the SIEA origin, artery and vein pattern, vessel diameter, and dye diffusion territory.

        

          
Results Overall, three SIEA patterns were identified: bilateral presence (45%), ipsilateral presence (30%), and bilateral absence (25%). The territory depended on the vessel course and dominant SIEA diameter, not on its common origin from the femoral artery, at the pubic tubercle level. Regarding the midline territory (pubic tubercle level to umbilicus), SIEA (type 1a) with a diameter of ≥1.4 mm on either side supplied at least half the distance, whereas SIEA with a diameter of <1 mm was limited to the suprapubic area.

        

          
Conclusions Designing a SIEA flap island across the midline is feasible when contralateral SIEA is present to augment the contralateral territory (e.g., type 1a SIEA) or in SIEA with a common/superficial external pudendal artery origin. Preoperative imaging studies are important for confirming the SIEA system. When the diameter at the origin of the SIEA flap is larger than 1.4 mm, the blood supply to the ipsilateral and contralateral sides is sufficient to enable safe flap elevation.

      


        

Keywords

        breast reconstruction - 
        autologous - 
        free flap - 
        SIEA flap - 
        across midline
      


Note


        
This study was presented at PRS Korea 2022, Seoul, Korea.

      



Funding


        
None.

      




      

Supplementary Material

      
	
Supplementary Material



    









Publication History

Received: 27 June 2023


Accepted: 21 October 2023


Accepted Manuscript online:
26 October 2023


Article published online:
18 December 2023



© 2023. Thieme. All rights reserved.

Thieme Medical Publishers, Inc.
333 Seventh Avenue, 18th Floor, New York, NY 10001, USA




 




	
References


	
1 
          
            Futter CM, 
          
          
            Webster MH, 
          
          
            Hagen S, 
          
          
            Mitchell SL. 
          
        A retrospective comparison of abdominal muscle strength following breast reconstruction with a free TRAM or DIEP flap. Br J Plast Surg 2000; 53 (07) 578-583 





CrossrefPubMedGoogle Scholar





	
2 
          
            Garvey PB, 
          
          
            Buchel EW, 
          
          
            Pockaj BA. 
          
          et al. 
        DIEP and pedicled TRAM flaps: a comparison of outcomes. Plast Reconstr Surg 2006; 117 (06) 1711-1719 , discussion 1720–1721 





CrossrefPubMedGoogle Scholar





	
3 
          
            Wu LC, 
          
          
            Bajaj A, 
          
          
            Chang DW, 
          
          
            Chevray PM. 
          
        Comparison of donor-site morbidity of SIEA, DIEP, and muscle-sparing TRAM flaps for breast reconstruction. Plast Reconstr Surg 2008; 122 (03) 702-709 





CrossrefPubMedGoogle Scholar





	
4 
          
            Taylor GI, 
          
          
            Daniel RK. 
          
        The anatomy of several free flap donor sites. Plast Reconstr Surg 1975; 56 (03) 243-253 





CrossrefPubMedGoogle Scholar





	
5 
          
            Volpe AG, 
          
          
            Rothkopf DM, 
          
          
            Walton RL. 
          
        The versatile superficial inferior epigastric flap for breast reconstruction. Ann Plast Surg 1994; 32 (02) 113-117 





CrossrefPubMedGoogle Scholar





	
6 
          
            Arnez ZM, 
          
          
            Khan U, 
          
          
            Pogorelec D, 
          
          
            Planinsek F. 
          
        Breast reconstruction using the free superficial inferior epigastric artery (SIEA) flap. Br J Plast Surg 1999; 52 (04) 276-279 





CrossrefPubMedGoogle Scholar





	
7 
          
            Chevray PM. 
          
        Breast reconstruction with superficial inferior epigastric artery flaps: a prospective comparison with TRAM and DIEP flaps. Plast Reconstr Surg 2004; 114 (05) 1077-1083 , discussion 1084–1085 





CrossrefPubMedGoogle Scholar





	
8 
          
            Wolfram D, 
          
          
            Schoeller T, 
          
          
            Hussl H, 
          
          
            Wechselberger G. 
          
        The superficial inferior epigastric artery (SIEA) flap: indications for breast reconstruction. Ann Plast Surg 2006; 57 (06) 593-596 





CrossrefPubMedGoogle Scholar





	
9 
          
            Holm C, 
          
          
            Mayr M, 
          
          
            Höfter E, 
          
          
            Ninkovic M. 
          
        The versatility of the SIEA flap: a clinical assessment of the vascular territory of the superficial epigastric inferior artery. J Plast Reconstr Aesthet Surg 2007; 60 (08) 946-951 





CrossrefPubMedGoogle Scholar





	
10 
          
            Ulusal BG, 
          
          
            Cheng MH, 
          
          
            Wei FC, 
          
          
            Ho-Asjoe M, 
          
          
            Song D. 
          
        Breast reconstruction using the entire transverse abdominal adipocutaneous flap based on unilateral superficial or deep inferior epigastric vessels. Plast Reconstr Surg 2006; 117 (05) 1395-1403 , discussion 1404–1406 





CrossrefPubMedGoogle Scholar





	
11 
          
            Spiegel AJ, 
          
          
            Khan FN. 
          
        An Intraoperative algorithm for use of the SIEA flap for breast reconstruction. Plast Reconstr Surg 2007; 120 (06) 1450-1459 





CrossrefPubMedGoogle Scholar





	
12 
          
            Holm C, 
          
          
            Mayr M, 
          
          
            Höfter E, 
          
          
            Raab N, 
          
          
            Ninkovic M. 
          
        Interindividual variability of the SIEA Angiosome: effects on operative strategies in breast reconstruction. Plast Reconstr Surg 2008; 122 (06) 1612-1620 





CrossrefPubMedGoogle Scholar





	
13 
          
            Fuse Y, 
          
          
            Yoshimatsu H, 
          
          
            Karakawa R, 
          
          
            Yano T. 
          
        Novel classification of the branching patterns of the superficial branch and the deep branch of the superficial circumflex iliac artery and the superficial inferior epigastric artery on computed tomographic angiography. J Reconstr Microsurg 2022; 38 (04) 335-342 





Article in Thieme ConnectPubMedGoogle Scholar





	
14 
          
            Cairns T. 
          
         extcolors 1.0.0 2020 [Available from:  https://pypi.python.org/pypi/extcolors 






PubMed





	
15 
          
            Yun J, 
          
          
            Jeong HH, 
          
          
            Cho J, 
          
          
            Kim EK, 
          
          
            Eom JS, 
          
          
            Han HH. 
          
        Weight analysis of mastectomy specimens and abdominal flaps used for breast reconstruction in Koreans. Arch Plast Surg 2018; 45 (03) 246-252 





Article in Thieme ConnectPubMedGoogle Scholar





	
16 
          
            Allen RJ, 
          
          
            Treece P. 
          
        Deep inferior epigastric perforator flap for breast reconstruction. Ann Plast Surg 1994; 32 (01) 32-38 



Google Scholar





	
17 
          
            Feller AM. 
          
        Free TRAM. Results and abdominal wall function. Clin Plast Surg 1994; 21 (02) 223-232 





PubMedGoogle Scholar





	
18 
          
            Hartrampf CR, 
          
          
            Scheflan M, 
          
          
            Black PW. 
          
        Breast reconstruction with a transverse abdominal island flap. Plast Reconstr Surg 1982; 69 (02) 216-225 





CrossrefPubMedGoogle Scholar





	
19 
          
            Reardon CM, 
          
          
            O'Ceallaigh S, 
          
          
            O'Sullivan ST. 
          
        An anatomical study of the superficial inferior epigastric vessels in humans. Br J Plast Surg 2004; 57 (06) 515-519 





CrossrefPubMedGoogle Scholar





	
20 
          
            Fathi M, 
          
          
            Hatamipour E, 
          
          
            Fathi HR, 
          
          
            Abbasi A. 
          
        The anatomy of superficial inferior epigastric artery flap. Acta Cir Bras 2008; 23 (05) 429-434 





CrossrefPubMedGoogle Scholar





	
21 
          
            Kim BJ, 
          
          
            Choi JH, 
          
          
            Kim TH, 
          
          
            Jin US, 
          
          
            Minn KW, 
          
          
            Chang H. 
          
        The superficial inferior epigastric artery flap and its relevant vascular anatomy in korean women. Arch Plast Surg 2014; 41 (06) 702-708 





Article in Thieme ConnectPubMedGoogle Scholar





	
22 
          
            Lohasammakul S, 
          
          
            Turbpaiboon C, 
          
          
            Lohsiriwat V, 
          
          
            Chaiyasate K, 
          
          
            Ratanalekha R, 
          
          
            Chuangsuwanich A. 
          
        Abstract P8. Anatomy of Superficial Inferior Epigastric Vessels: Revival of Superficial Inferior Epigastric (SIEA) Flap. Plast Reconstr Surg Glob Open 2017;  Mar 8; 5 (2 suppl): 4-5 





CrossrefPubMedGoogle Scholar





	
23 
          
            Hashem AM, 
          
          
            Abedi N, 
          
          
            Djohan R. 
          
        Strategy in Determining the Reliability of SIEA Flap Utilization. Plast Reconstr Surg 2021; 148 (05) 865e-867e 





CrossrefPubMedGoogle Scholar





	
24 
          
            Gregorič M, 
          
          
            Flis V, 
          
          
            Milotić F, 
          
          
            Mrđa B, 
          
          
            Stirn B, 
          
          
            Arnež ZM. 
          
        Delaying the superficial inferior epigastric artery flap: a solution to the problem of the small calibre of the donor artery. J Plast Reconstr Aesthet Surg 2011; 64 (09) 1181-1186 





CrossrefPubMedGoogle Scholar





	
25 
          
            Hoffman RD, 
          
          
            Maddox SS, 
          
          
            Meade AE, 
          
          
            St Hilaire H, 
          
          
            Zampell JC, 
          
          
            Allen Sr RJ. 
          
        Surgical Delay-Induced Hemodynamic Alterations of the Superficial Inferior Epigastric Artery Flap for Autologous Breast Reconstruction. Ann Plast Surg 2022; 88 (5, suppl 5) S414-S421 





CrossrefPubMedGoogle Scholar





	
26 
          
            Henry FP, 
          
          
            Butler DP, 
          
          
            Wood SH, 
          
          
            Jallali N. 
          
        Predicting and planning for SIEA flap utilisation in breast reconstruction: An algorithm combining pre-operative computed tomography analysis and intra-operative angiosome assessment. J Plast Reconstr Aesthet Surg 2017; 70 (06) 795-800 





CrossrefPubMedGoogle Scholar





	
27 
          
            Piorkowski JR, 
          
          
            DeRosier LC, 
          
          
            Nickerson P, 
          
          
            Fix RJ. 
          
        Preoperative computed tomography angiogram to predict patients with favorable anatomy for superficial inferior epigastric artery flap breast reconstruction. Ann Plast Surg 2011; 66 (05) 534-536 





CrossrefPubMedGoogle Scholar





	
28 
          
            Xin M, 
          
          
            Luan J, 
          
          
            Mu L, 
          
          
            Zhao Z, 
          
          
            Mu D, 
          
          
            Chen X. 
          
        The efficacy of preoperative vascular mapping by MDCTA in selecting flap in abdominal flap breast reconstruction. Breast J 2011; 17 (02) 138-142 





CrossrefPubMedGoogle Scholar





	
29 
          
            Zhang X, 
          
          
            Mu D, 
          
          
            Yang Y. 
          
          et al. 
        Predicting the Feasibility of Utilizing SIEA Flap for Breast Reconstruction with Preoperative BMI and Computed Tomography Angiography (CTA) Data. Aesthetic Plast Surg 2021; 45 (01) 100-107 





CrossrefPubMedGoogle Scholar





	
30 
          
            Holm C, 
          
          
            Mayr M, 
          
          
            Höfter E, 
          
          
            Ninkovic M. 
          
        Perfusion zones of the DIEP flap revisited: a clinical study. Plast Reconstr Surg 2006; 117 (01) 37-43 





CrossrefPubMedGoogle Scholar





	
31 
          
            Saint-Cyr M, 
          
          
            Wong C, 
          
          
            Schaverien M, 
          
          
            Mojallal A, 
          
          
            Rohrich RJ. 
          
        The perforasome theory: vascular anatomy and clinical implications. Plast Reconstr Surg 2009; 124 (05) 1529-1544 





CrossrefPubMedGoogle Scholar





	
32 
          
            Kita Y, 
          
          
            Fukunaga Y, 
          
          
            Arikawa M, 
          
          
            Kagaya Y, 
          
          
            Miyamoto S. 
          
        Anatomy of the arterial and venous systems of the superficial inferior epigastric artery flap: A retrospective study based on computed tomographic angiography. J Plast Reconstr Aesthet Surg 2020; 73 (05) 870-875 





CrossrefPubMedGoogle Scholar





	
33 
          
            Rozen WM, 
          
          
            Chubb D, 
          
          
            Grinsell D, 
          
          
            Ashton MW. 
          
        The variability of the Superficial Inferior Epigastric Artery (SIEA) and its angiosome: A clinical anatomical study. Microsurgery 2010; 30 (05) 386-391 





CrossrefPubMedGoogle Scholar





	
34 
          
            Nasir S, 
          
          
            Aydin MA. 
          
        Wide combined thin free SCIA/SIEA flap. Ann Plast Surg 2008; 61 (06) 627-631 





CrossrefPubMedGoogle Scholar





	
35 
          
            Yano T, 
          
          
            Yoshimatsu H, 
          
          
            Karakawa R. 
          
          et al. 
        Use of a combined SIEA and SCIP based double pedicled abdominal flap for breast reconstruction. Microsurgery 2021; 41 (04) 319-326 





CrossrefPubMedGoogle Scholar





	
36 
          
            Kim HB, 
          
          
            Min JC, 
          
          
            Pak CJ, 
          
          
            Hong JPJ, 
          
          
            Suh HP. 
          
        Maximizing the Versatility of Thin Flap from the Groin Area as a Workhorse Flap: The Selective Use of Superficial Circumflex Iliac Artery Perforator (SCIP) Free Flap and Superficial Inferior Epigastric Artery (SIEA) Free Flap with Precise Preoperative Planning. J Reconstr Microsurg 2023; 39 (02) 148-155 





Article in Thieme ConnectPubMedGoogle Scholar





	
37 
          
            Sinna R, 
          
          
            Hajji H, 
          
          
            Qassemyar Q, 
          
          
            Perignon D, 
          
          
            Benhaim T, 
          
          
            Havet E. 
          
        Anatomical background of the perforator flap based on the deep branch of the superficial circumflex iliac artery (SCIP Flap): a cadaveric study. Eplasty 2010; 10: e11 





PubMedGoogle Scholar





	
38 
          
            Taylor GI, 
          
          
            Palmer JH. 
          
        The vascular territories (angiosomes) of the body: experimental study and clinical applications. Br J Plast Surg 1987; 40 (02) 113-141 





CrossrefPubMedGoogle Scholar





	
39 
          
            Cho M-J, 
          
          
            Haddock NT, 
          
          
            Teotia SS. 
          
        Clinical decision making using CTA in conjoined, bipedicled DIEP and SIEA for unilateral breast reconstruction. J Reconstr Microsurg 2020; 36 (04) 241-246 





Article in Thieme ConnectPubMedGoogle Scholar





	
40 
          
            Cha HG, 
          
          
            Kang MK, 
          
          
            Han HH, 
          
          
            Kim EK, 
          
          
            Eom JS. 
          
        Use of strict patient selection criteria to achieve significant surgical outcomes from a low DIEP flap breast reconstruction. J Reconstr Microsurg 2019; 35 (08) 622-630 





Article in Thieme ConnectPubMedGoogle Scholar





	
41 
          
            Park SO, 
          
          
            Imanishi N, 
          
          
            Chang H. 
          
        The Anatomic Features and Role of Superficial Inferior Epigastric Vein in Abdominal Flap. Arch Plast Surg 2022; 49 (04) 482-487 





Article in Thieme ConnectPubMedGoogle Scholar










 

	
Supplementary Material





	
Supplementary Material











    
  

  
    
      
        


      

    

    
      
        
        


      

    

  


  

  
  
    
      
      
    
    
      
        
        
      

    
  




  
  
    
      
      
    
    
      
        
        
      

    
  



  







    
    


















  






      

      

  
    Top of Page
  

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

      
        Your Current IP Address: 44.211.22.147
      

    

    

  




      


  
    
  
  
  
    
    
      
        
        
        
        
      
      
      
      
    
  
  




    

    






    

    
      
        
      
    

    
    


    
      
      
      
    

  