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Robotic-assisted Lymphatic 
Surpermicrosurgery for Breast 
Lymphedema-a Case Report and 
Literature Review

Authors:
Struebing F, Weigel J, Gazyakan E, Siegwart LC, 
Holup C, Kneser U, Boecker AH
Annals of Plastic Surgery
Published April 2025

Robot-assisted Microsurgery 
Has a Steeper Learning Curve in 
Microsurgical Novices

Authors: 
Struebing F, Weigel J, Gazyakan E, Siegwart LC, 
Holup C, Kneser U, Boecker, AH 
Life 
Published May 2025 

Evaluating the Utility of Robotic 
Systems in Plastic and Reconstructive 
Surgery: A Systematic Review

Authors: 
Seth I, Lim K, Chang E, Rozen WM, and Ng S. K.-H.
Sensors 
Published May 2025 

Simulation and Comparison of 
Objectively Graded Microsurgery 
Steps by Using a Microscope and 
Symani Robotic System by Young 
Professionals

Authors: 
Wieker H, Brandenburg N, Spille D, et al. 
Journal of Robotic Surgery
Published June 2025

Head & Neck Free Flap Reconstruction: 
A Prospective Case Series with the 
Symani Surgical System

Authors: 
Spille J, Wiltfang J, Wieker H
Journal of Cranio-Maxillofacial Surgery
Published September 2025

Robotic-assisted Free Flap 
Reconstruction of the Scalp using the 
Symani Surgical System

Authors: 
Watson JA, Könneker S, Esposito G, Hofmann L, Kim 
BS, Giovanoli P, and Lindenblatt N
Acta Neurochirugica
Published March 2025

Advances in Reconstructive Robotic 
Microsurgery in the Extremity

Authors: 
Könneker S, Watson JA, Weinzierl A, von Reibnitz D, 
Besmens I, Kim BS, Giovanoli P, and Lindenblatt N
The Journal of Craniofacial Surgery
Published January 2025

Implementation Strategies and 
Ergonomic Factors in Robot-assisted 
Microsurgery

Authors: 
Struebing F, Gazyakan E, Bigdeli AK, Vollbach FH, 
Weigel J, Kneser U, and Boecker A
Journal of Robotic Surgery
Published January 2025

Ergonomic Considerations in 
Robotic-assisted Microsurgery

Authors: 
Struebing F, Kneser U, Bigdeli AK, Gazyakan E, 
Weigel J, Vollbach FH, and Boecker A
Journal of Craniofacial Surgery 
Published January 2025

https://doi.org/10.1097/sap.0000000000004364
https://www.mdpi.com/2075-1729/15/5/763#:~:text=Discussion%3A%20This%20study%20demonstrated%20a,manual%20techniques%20after%20ten%20anastomoses
https://link.springer.com/article/10.1007/s11701-025-02490-3
https://link.springer.com/article/10.1007/s11701-025-02629-2
https://pubmed.ncbi.nlm.nih.gov/39283079/
https://pubmed.ncbi.nlm.nih.gov/39752076/
https://www.mdpi.com/1424-8220/25/10/3238
https://pmc.ncbi.nlm.nih.gov/articles/PMC11954711/
https://pubmed.ncbi.nlm.nih.gov/39620987/
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Robotic-assisted Microsurgery: A 
Single-Center Experience of 100 
Cases

Authors: 
Struebing F, Boecker A, Vollbach F, Weigel J, Kneser 
U, Bigdeli AK, and Gazyakan E
Journal of Robotic Surgery 
Published December 2024

Hands-on Robotic Microsurgery: 
Robotic-assisted Free Flap 
Reconstruction of the Upper 
Extremity

Authors: 
Struebing F, Boecker A, Weigel J, Kneser U, Bigdeli 
AK, and Gazyakan E
Journal of Clinical Medicine 
Published December 2024

Robotic Microsurgery for Pediatric 
Peripheral Nerve Surgery

Authors: 
Schäfer B, Freund G, Bahm J, and Beier JP
Journal of Robotic Surgery 
Published October 2024

 

Fully Telemetric Robotic 
Microsurgery: Clinical Experience 
with 23 Cases

Authors: 
Gorji S, Wessel K, Dermietzel A, Aitzetmueller M, 
Wendenburg I, Varnava C, Klietz ML, Wiebringhaus 
P, Hirsch T, and Kückelhaus M 
Microsurgery 
Published September 2024

Robotic-assisted Lymphovenous 
Anastomosis of the Central 
Lymphatic System

Authors: 
Grünherz L, Weinzierl A, Gutschow CA, et al.
Plastic & Reconstructive Surgery – Global Open
Published September 2024

The Use of the Symani Surgical 
System® in Emergency Hand Trauma 
Care

Authors: 
Dastagir N, Obed D, Tamulevicius M, Dastagir K, 
Vogt PM
Surgical Innovation
Published June 2024

Minimally Invasive Robotic-assisted 
Perforator-to-Perforator DIEP Flap 
Breast Reconstruction

Authors: 
Kückelhaus M.
Plastic & Reconstructive Surgery – Global Open 
Published May 2024

 

100 Anastomoses: a Two-Year Single-
Center Experience with Robotic-
assisted Micro- and Supermicrosurgery 
for Lymphatic Reconstruction

Authors: 
von Reibnitz D, Weinzierl A, Barbon C, et al.
Journal of Robotic Surgery 
Published April 2024

Robot-assisted Microsurgery: Lessons 
Learned from 50 Consecutive Cases

Authors: 
Struebing F, Bigdeli A, Weigel J, et al.
Plastic & Reconstructive Surgery – Global Open 
Published March 2024

https://pubmed.ncbi.nlm.nih.gov/39688744/
https://pubmed.ncbi.nlm.nih.gov/39685908/
https://pubmed.ncbi.nlm.nih.gov/39207211/
https://pubmed.ncbi.nlm.nih.gov/39286611/
https://pubmed.ncbi.nlm.nih.gov/38741600/
https://pubmed.ncbi.nlm.nih.gov/38581589
https://pubmed.ncbi.nlm.nih.gov/39470931/
https://pubmed.ncbi.nlm.nih.gov/38884216/
https://pubmed.ncbi.nlm.nih.gov/38948156/
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First Series of Free Flap 
Reconstruction Using a Dedicated 
Robotic System in a Multidisciplinary 
Microsurgical Center

Authors: 
Beier JP, Hackenberg S, Boos AM, Modabber A, 
Duong Dinh TA, Hölzle F.
Plastic & Reconstructive Surgery–Global Open 
Published September 2023

Benefits of Robotic-assisted 
Lymphatic Microsurgery in Deep 
Anatomical Planes

Authors: 
Weinzierl A, Barbon C, Gousopoulos E, et al.
JPRAS Open 
Published July 2023

 

Exploring the Learning Curve of a New 
Robotic Microsurgical System for 
Microsurgery

Authors: 
Barbon C, Grünherz L, Uyulmaz S, Giovanoli P, 
Lindenblatt N.
JPRAS Open 
Published December 2022

Early Experience Using a New Robotic 
Microsurgical System for Lymphatic 
Surgery

Authors: 
Lindenblatt N, Grünherz L, Wang A, et al.
Plastic & Reconstructive Surgery–Global Open 
Published January 2022

https://pubmed.ncbi.nlm.nih.gov/37681064/
https://pubmed.ncbi.nlm.nih.gov/37546233/
https://pubmed.ncbi.nlm.nih.gov/35028251/
https://pubmed.ncbi.nlm.nih.gov/36304073/
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Further Validating the Robotic 
Microsurgery Platform through 
Preclinical Studies on Rat Femoral 
Artery and Vein

Authors: 
Cho J, Kim D, Kim T, Pak CJ, Suh HP, Hong JP.
Journal of Reconstructive Microsurgery 
Published January 2025

  

Learning Curve of Robotic-assisted 
Microsurgery in Surgeons with 
Different Skill Levels: A Prospective 
Preclinical Study

Authors: 
von Reibnitz D, Weinzierl A, Grünherz L, Giovanoli P, 
Lindenblatt N.
Journal of Robotic Surgery 
Published September 2024

 

Ideal Suturing Technique for Robot-
assisted Microsurgical Anastomoses

Authors: 
Wessel KJ, Wendenburg I, Varnava C, et al.
Journal of Robotic Surgery 
Published June 2024

 

Safety and Efficacy of Symani 
Robotic-assisted Microsurgery: 
Assessment of Vascular Anastomosis 
Patency, Thrombus, and Stenosis in a 
Randomized Preclinical Study

Authors: 
Menichini G, Malzone G, Tamburello S, et al.
Journal of Plastic, Reconstructive & Aesthetic Surgery 
Published June 2024

 

Preclinical Performance of the Combined 
Application of Two Robotic Systems in 
Microsurgery: A Two-center Study

Authors: 
Wessel KJ, Stögner VA, Yu CT, et al.
Plastic & Reconstructive Surgery–Global Open
Published April 2024

 

Combined Application of a Novel 
Robotic System and Exoscope 
for Microsurgical Anastomoses: 
Preclinical Performance

Authors: 
Wessel KJ, Wendenburg I, Shaghayegh Gorji, et al.
Journal of Reconstructive Microsurgery–Global Open  
Published November 2023

 

Microsurgical Robotic System 
Enables the Performance of 
Microvascular Anastomoses: A 
Randomized In Vivo Preclinical Trial

Authors: 
Malzone G, Menichini G, Innocenti M, et al.
Scientific Reports – A Journal of the Nature 
family 
Published August 2023

 

New Robotic System with Wristed 
Microinstruments Allows Precise 
Reconstructive Microsurgery: 
Preclinical Study

Authors: 
Ballestín A, Malzone G, Menichini G, Lucattelli E, 
Innocenti M.
Annals of Surgical Oncology 
Published June 2022

 

https://pubmed.ncbi.nlm.nih.gov/39496315/
https://pubmed.ncbi.nlm.nih.gov/39340627/
https://pubmed.ncbi.nlm.nih.gov/38991409/
https://pubmed.ncbi.nlm.nih.gov/38689940/
https://www.nature.com/articles/s41598-023-41143-z
https://pubmed.ncbi.nlm.nih.gov/35727461/
https://pubmed.ncbi.nlm.nih.gov/38951283/
https://www.thieme-connect.com/products/ejournals/abstract/10.1055/a-2199-2584
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Robot-assisted Lymphovenous 
Anastomosis Surgery for Lymphocele 
in the Groin

Authors: 
Lilja C, Thomsen JB, Sørensen JA.
BMJ Case Reports 
Published May 2024

Using a Microsurgical Robotic 
Platform for In-flap Anastomosis 
in Autologous Bipedicular Breast 
Reconstruction

Authors: 
Vollbach FH, Bigdeli AK, Struebing F, Weigel JL, 
Gazyakan E, Kneser U.
Plastic & Reconstructive Surgery–Global Open 
Published January 2024

First-in-human Use of a 
Microsurgical Robotic System for 
Central Lymphatic Reconstruction

Authors: 
Grünherz L, Weinzierl A, Puippe GD, et al.
Plastic & Reconstructive Surgery–Global Open – 
Published December 2023

Nerve Transfers Using a Dedicated 
Microsurgical Robotic System

Authors: 
Schäfer B, Bahm J, Beier JP.
Plastic & Reconstructive Surgery–Global Open 
Published August 2023

 

First-in-Human Free-Flap Tissue 
Reconstruction Using a Dedicated 
Microsurgical Robotic Platform

Authors: 
Innocenti M, Malzone G, Menichini G.
Plastic & Reconstructive Surgery  
Published May 2022

Case  
Reports 

https://pubmed.ncbi.nlm.nih.gov/38749516/
https://pubmed.ncbi.nlm.nih.gov/38204872/
https://pmc.ncbi.nlm.nih.gov/articles/PMC10424892/
https://journals.lww.com/plasreconsurg/fulltext/2023/05000/first_in_human_free_flap_tissue_reconstruction.30.aspx
https://pubmed.ncbi.nlm.nih.gov/38115836/
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Clinical Experience in Open 
Robotic-assisted Microsurgery: 
User Consensus of the European 
Federation of Societies for 
Microsurgery

Authors: 
Kückelhaus M, Nistor A, van Mulken T, et al.
Journal of Robotic Surgery 
Published April 2025

Feasibility Study to Evaluate the 
MMI Symani Robotic System for 
Microsurgical Techniques in an In-
vitro Circulation Model

Authors: 
Rusch M, Hoffmann G, Berndt R, Rusch R.
Journal of Vascular Surgery Cases, Innovations 
and Techniques 
Published March 2025

Robotic-assisted Microsurgery in 
Gender-Affirming Phalloplasty

Authors: 
Wellenbrock S, Ozturk M, Sohn M, et al.
Annals of Plastic Surgery 
Published January 2025

Evaluation of the MMI Symani® 
Robotic Microsurgical System for 
Coronary-bypass Anastomoses in a 
Cadaveric Porcine Model

Authors: 
Rusch M, Hoffmann G, Wieker H, et al.
Journal of Robotic Surgery
Published April 2024

A Technical Feasibility Study on 
Adaptation of a Microsurgical 
Robotic System to an Intraoperative 
Complication Management in 
Dental Implantology: Perforated 
Schneiderian Membrane Repair Using 
Symani® Surgical System

Authors: 
Wieker H, Hinrichs C, Retzlaff M, et al.
Journal of Robotic Surgery 
Published October 2023

A Novel Microsurgical Robot: 
Preliminary Feasibility Test in 
Ophthalmic Field

Authors: 
Savastano A, Rizzo S.
Translational Vision Science & Technology 
(TVST) ARVO Journal 
Published August 2022

Evolving Use – 
Feasibility  
Studies 

https://pubmed.ncbi.nlm.nih.gov/35976656/
https://pubmed.ncbi.nlm.nih.gov/38598047/
https://www.jvscit.org/article/S2468-4287(25)00049-8/fulltext
https://pmc.ncbi.nlm.nih.gov/articles/PMC12014844/
https://pubmed.ncbi.nlm.nih.gov/39665450/
https://pmc.ncbi.nlm.nih.gov/articles/PMC10678809/
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Brain Drain for Brain Gain: Potential 
Applications of Robotic-assisted 
Lymphatic Microsurgery in the 
Management of Neurological 
Disorders

Authors: 
Watson JA, Knoedler S, von Reibnitz D, et al. 
Plastic & Reconstructive Surgery-Global Open 
Published October 2025

Robotic-assisted Lymphovenous 
Anastomosis: A Systematic Review of 
Surgical Outcomes

Authors: 
Suat Morkuzu, Ozmen BB, Ceyda Buyuker, et al. 
Microsurgery 
Published November 2025

 

Exploring the Use of Robotics in 
Reconstructive and Plastic Surgery: A 
Comprehensive Perspective

Authors: 
AlKarboli Y, Abara N, Alotaibi A, et al.
Cureus
Published November 2025

New Technology to Facilitate 
Microvascular Anastomosis: 
the Perspective of the Aging 
Microsurgeon

Authors: 
Levin LS
Orthoplastic Surgery 
Published March 2025

Recent Advancements in Robotic-
assisted Plastic Surgery Procedures: 
A Systematic Review

Authors:
Kawashima K, Ghali S, Nikkhah D, Esmaeili A.
Plastic & Reconstructive Surgery–Global Open 
Published January 2025

The Use of Robotic Surgery in Plastic 
and Reconstructive Surgery: A 
Narrative Review

Authors: 
Novo J, Seth I, Mon Y, et al.
Bioimetrics 
Published January 2025

Expanding Applications and Future of 
Robotic Microsurgery

Authors:  
Wessel KJ, Dahmann S, Kückelhaus M.
The Journal of Craniofacial Surgery 
Published January 2025

Robotic-assisted Lymphedema 
Surgery: Bridging the Gap in Training 
and Expanding Complex Surgical 
Options

Authors: 
Levin LS, Payne MM, Van Vleet JD, Azoury SC.
The Journal of Craniofacial Surgery
Published October 2024

Robotic-assisted Microsurgery in 
Lymphatic Reconstruction

Authors: 
Stögner VA, Pucciarelli DM, Pomahac B, Ayyala HS.
The Journal of Craniofacial Surgery – 
Published January 2025

 

https://journals.lww.com/prsgo/fulltext/2025/10000/brain_drain_for_brain_gain__potential_applications.33.aspx?context=latestarticles
https://onlinelibrary.wiley.com/doi/10.1002/micr.70136
https://pmc.ncbi.nlm.nih.gov/articles/PMC12663886/#:~:text=The%20current%20literature%20suggests%20that,outcomes%2C%20and%20enhanced%20surgeon%20dexterity
https://journals.lww.com/orthoplasticsurgery/fulltext/2025/03000/new_technology_to_facilitate_microvascular.2.aspx
https://pubmed.ncbi.nlm.nih.gov/39850533/
https://pubmed.ncbi.nlm.nih.gov/39997120/
https://pubmed.ncbi.nlm.nih.gov/39527725/
https://discovery.researcher.life/article/robotic-assisted-lymphedema-surgery-bridging-the-gap-in-training-and-expanding-complex-surgical-options/f0d1e778d98c3bb7bc3c73f3cc5380a7
https://journals.lww.com/jcraniofacialsurgery/abstract/2025/01000/robotic_assisted_microsurgery_in_lymphatic.86.aspx
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Editorials 

Robotic Microsurgery: Past, Present, 
Future

Authors: 
Levin LS, Azoury SC.
The Journal of Craniofacial Surgery – 
Published January 2025

Comparative Evaluation of 
Major Robotic Systems in 
Microanastomosis Procedures: 
A Systematic Review of Current 
Capabilities and Future Potential

Authors: 
Cannizzaro D, Scalise M, Zancanella C, Paulli S, 
Peron S, Stefini R.
Brain Sciences 
Published December 2024

Clinical, Preclinical and Educational 
Applications of Robotic Assisted Flap 
Reconstruction and Microsurgery: A 
Systematic Review

Authors: 
Awad L, Bollen E, Reed B, Langridge BJ, Jasionowska 
S, Nikkhah D, Butler PEM, Ponniah A
Microsurgery – 
Published October 2024

Advances in Modern Microsurgery

Authors: 
Thamm OC, Eschborn J, Schäfer RC, Schmidt J.
Journal of Clinical Medicine 
Published September 2024

 

Systematic Review of Robotic-assisted 
Peripheral and Central Lymphatic Surgery

Authors: 
Carlotta I, Grünherz A, and Lindenblatt N.
Journal of Surgical Oncology 
Published September 2024

Surgical Treatments of Lymphedema—a 
Literature Review on Robot-assisted  LVA

Authors: 
Engström O and Mani M
Gland Surgery 
Published June 2024

Central Lymphatic Surgery

Authors: 
Grünherz L and Lindenblatt N.
Plastic & Aesthetic Research 
Published May 2023

Robotic-assisted Microsurgery for 
Lymphedema Treatment

Authors: 
Gousopoulos E, Grünherz L, Giovanoli P, and 
Lindenblatt N
Plastic & Aesthetic Research 
Published February 2023

Robotic-assisted Microsurgery and 
Its Future in Plastic Surgery

Authors: 
Aitzetmuller M, Klietz ML, Dermietzel A, Hirsch T, 
and Kückelhaus M
Journal of Clinical Medicine 
Published June 2022

Back to the Future: Robotic 
Microsurgery

Authors: 
Innocenti M
Archives of Plastic Surgery
Published May 2022

https://journals.lww.com/jcraniofacialsurgery/citation/2025/01000/robotic_microsurgery__past,_present,_future.82.aspx
https://www.mdpi.com/2076-3425/14/12/1235
https://pubmed.ncbi.nlm.nih.gov/39431616/
https://pubmed.ncbi.nlm.nih.gov/39274497/
https://pubmed.ncbi.nlm.nih.gov/39257236/
https://gs.amegroups.org/article/view/125850/html
https://www.oaepublish.com/articles/2347-9264.2023.24
https://pmc.ncbi.nlm.nih.gov/articles/PMC9225011/
https://pmc.ncbi.nlm.nih.gov/articles/PMC9225011/
https://pmc.ncbi.nlm.nih.gov/articles/PMC9142221/
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