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Introduction

Established in 1935 by Nuns of Divine Savior in Vienna, Austria
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Hospital of Divine Savior, Vienna, Austria
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Introduction

250 beds, 5 OR, Focus Reconstructive Microsurgery, Vascular Surgeries, General Surgery and Palliative Medicine, 

Medical University of Vienna, Sigmund Freud University Vienna, Semmelweis University Budapest, Hungary.
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Hospital of Divine Savior, Vienna, Austria
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Lymphedema Surgery

• Resective surgical therapy

• Reconstructive surgical therapy = physiologic, LVA, VLNT

Surgical Therapies of Lymphedema
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Lymphedema Surgery

• 1912 : Charles Charles’ Procedure

• 1912 : Kondoleon Resection Deep Fascia

• 1918 : Sistrunk Resection Deep Fascia, Tissue

• 1936 : Homan Delayed Resection, Skin Graft

• 1967 : Thompson Resection, Debulk, Skin Flap

• 1997 : Brorson Liposuction DRY

• 2000 : Cornely Liposculpture WET

Resective Lymphedema Surgery of Lymphedema
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Resective Lymphedema Surgery

1912 Charles Resection, Skin Graft
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Introduction

• 1936 : Homan Delayed Resection, Skin Graft

• 1967 : Thompson Resection, Debulk, Skin Flap

• 1997 : Brorson Liposuction DRY

• 2000 : Cornely Liposculpture WET

Resection Surgical Therapies of Lymphedema
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Resective Lymphedema Surgery

Brorson, H., & Svensson, H. (1997). Complete Reduction of Lymphoedema of the Arm by Liposuction After Breast Cancer. Scandinavian Journal 

of Plastic and Reconstructive Surgery and Hand Surgery, 31(2), 137–143. doi:10.3109/02844319709085480
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1997 Brorson Liposuction DRY
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Resective Lymphedema Surgery

Cornely, M. (2000). "Liposuktion (Liposculpture.) In: Weissleder H, Schuchhardt CH (Hrsg) Erkrankungen des Lymphgefäßsystems, 

3." Aufl. Viavital, Köln S: 384-397.
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2000 Cornely Liposculpture WET



Göttlicher
Heiland

Hybrid Lymphedema Surgery

C.H.J. Tzou

Resective Lymphedema Surgery

Cornely, M. E. (2023). Lymphological Liposculpture for Secondary Lymphedema after Breast Cancer and Gynecological Tumors: Long-Term 

Results after 15 Years. Archives of Plastic Surgery, 50(03), 288-304.
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2023 Cornely Liposculpture WET
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Resective Lymphedema Surgery

Cornely, M. E. (2023). Lymphological Liposculpture for Secondary Lymphedema after Breast Cancer and Gynecological Tumors: Long-Term 

Results after 15 Years. Archives of Plastic Surgery, 50(03), 288-304.
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2023 Cornely Liposculpture WET
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Lymphedema Surgery

• Resective surgical therapy

• Reconstructive surgical therapy = physiologic, VLNT, LVA 

• Hybrid surgical therapy = resective and reconstructive

Surgical Therapies of Lymphedema
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Lymphedema Surgery

• 1908 : Handley Silk Threads

• 1935 : Gillies Skin Flap

• 1956 : Kinmonth Omentum Flap

• 1966 : Goldsmith 

• 1967 : De Los Santos

• 1987 : Kinmonth

15

Reconstructive Surgical Therapies of Lymphedema
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Reconstructive Lymphedema Surgery

1935 Gillies Skin Flap

16



Göttlicher
Heiland

Hybrid Lymphedema Surgery

C.H.J. Tzou

Reconstructive Lymphedema Surgery

• 1908 : Handley Silk Threads

• 1935 : Gillies Skin Flap

• 1956 : Kinmonth Omentum Flap

• 1966 : Goldsmith 

• 1967 : De Los Santos

• 1987 : Kinmonth

17

Reconstructive Surgical Therapies of Lymphedema
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Reconstructive Lymphedema Surgery
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1956 Kinmonth Omentum Flap
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Reconstructive Lymphedema Surgery

• 1935 : Gillies Skin Flap

• 1956 : Kinmonth Omentum Flap

• 1966 : Goldsmith Omentum Flap

• 1990 : Chen Vascularized Lymphnode Flap

• 2006 : Becker Vascularized Lymphnode Flap

19

Reconstructive VLNT Vascularized Lymphnode Flap
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Vascularized Lymphnode Transfer (VLNT)

Chen HC, O'Brien BM, Rogers IW, Pribaz JJ, Eaton CJ. Lymph node transfer for the treatment of obstructive lymphoedema in the canine model. 

British journal of plastic surgery. 1990;43(5):578-586. 
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1990 Chen Lymphnode-Flaps
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Vascularized Lymphnode Transfer (VLNT)

Cheng MH, Huang JJ, Nguyen DH, Saint-Cyr M, Zenn MR, Tan BK, Lee CL. A novel approach to the treatment of lower extremity lymphedema by 

transferring a vascularized submental lymph node flap to the ankle. Gynecologic oncology. Jul 2012;126(1):93-98. 
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2012 Cheng VLNT Submental Flap
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Vascularized Lymphnode Transfer (VLNT)

22

Cheng, M. H., et al. (2014). "The mechanism of vascularized lymph node transfer for lymphedema: natural lymphaticovenous

drainage." Plast Reconstr Surg 133(2): 192e-198e.

Mechanism of Vascularized Lymphnode Transplantation VLNT
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Vascularized Lymphnode Transfer (VLNT)

2016 Chang Gung Memorial Hospital, Taipei, Taiwan, Prof. Cheng
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Vascularized Lymphnode Transfer (VLNT)

Tzou CH, Meng S, et al.. Surgical anatomy of the vascularized submental lymph node flap: Anatomic study of correlation of submental artery 

perforators and quantity of submental lymph node. Journal of surgical oncology. Jun 23 2016. 
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Submental Lymphnode Flap
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Vascularized Lymphnode Transfer (VLNT)

Cheng MH. https://thoracickey.com/microsurgical-procedures-vascularized-lymph-node-transfer-from-the-submental-region/  retrieved 2021/09

Tzou CH, Meng S, et al.. Surgical anatomy of the vascularized submental lymph node flap: Anatomic study of correlation of submental artery 

perforators and quantity of submental lymph node. Journal of surgical oncology. Jun 23 2016. 
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Submental Lymphnode Flap
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Vascularized Lymphnode Transfer (VLNT)

Steinbacher J, Tinhofer IE, Meng S,… , Tzou CH. The surgical anatomy of the supraclavicular lymph node flap: A basis for the free vascularized 

lymph node transfer. Journal of surgical oncology. Jun 28 2016. 
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Supraclavicular Lymphnode Flap
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Vascularized Lymphnode Transfer (VLNT)

Steinbacher J, Tinhofer IE, Meng S,… , Tzou CH. The surgical anatomy of the supraclavicular lymph node flap: A basis for the free vascularized 

lymph node transfer. Journal of surgical oncology. Jun 28 2016. 
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Supraclavicular Lymphnode Flap
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Vascularized Lymphnode Transfer (VLNT)

Tinhofer IE, Meng S, Steinbacher J, Roka-Palkovits J, …, Cheng MH, Weninger WJ, Tzou CH. The surgical anatomy of the vascularized lateral 

thoracic artery lymph node. Journal of surgical oncology. Dec 2017;116(8):1062-1068. 

28

Lateral Thoracic Lymphnode Flap
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Vascularized Lymphnode Transfer (VLNT)

Tinhofer IE, Meng S, Steinbacher J, Roka-Palkovits J, …, Cheng MH, Weninger WJ, Tzou CH. The surgical anatomy of the vascularized lateral 

thoracic artery lymph node. Journal of surgical oncology. Dec 2017;116(8):1062-1068. 
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Lateral Thoracic Lymphnode Flap
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Vascularized Lymphnode Transfer (VLNT)

Roka-Palkovits J, Freystätter C, Tinhofer IE, Keck M, Steinbacher J, Meng S, Weninger WJ, Cheng MH, Tzou CJ. Retroauricular lymph node flap: An 

anatomic and surgical feasibility study. J Surg Oncol. 2023 Jun;127(7):1103-1108. doi: 10.1002/jso.27234.
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Retroauricular Lymphnode Flap
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Retroauricular Lymphnode Flap

Vascularized Lymphnode Transfer (VLNT)

Roka-Palkovits J, Freystätter C, Tinhofer IE, Keck M, Steinbacher J, Meng S, Weninger WJ, Cheng MH, Tzou CJ. Retroauricular lymph 

node flap: An anatomic and surgical feasibility study. J Surg Oncol. 2023 Jun;127(7):1103-1108. doi: 10.1002/jso.27234.
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Superficial Circumflex Ileum Perforator (SCIP) Flap

Vascularized Lymphnode Transfer (VLNT)

Yoshimatsu, H., …, Tzou-CHJ. (2019). "Use of the transverse branch of the superficial circumflex iliac artery as a landmark 

facilitating identification and dissection of the deep branch of the superficial circumflex iliac artery for free flap pedicle: Anatomical 

study and clinical applications." Microsurgery 39(8): 721-729.
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Superficial Circumflex Ileum Perforator (SCIP) Flap

Vascularized Lymphnode Transfer (VLNT)

Yoshimatsu, H., …, Tzou CHJ. (2019). "Superficial circumflex iliac artery perforator flap: an anatomical study of the correlation of 

the superficial and the deep branches of the artery and evaluation of perfusion from the deep branch to the sartorius muscle and 

the iliac bone." Plast Reconstr Surg 143(2): 589-602.
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Mechanism of VLNT
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Lymphnode Flap Anatomy

Ito, R., Zelken, J., Yang, C. Y., Lin, C. Y., & Cheng, M. H. (2016). Proposed pathway and mechanism of vascularized lymph 

node flaps. Gynecologic oncology, 141(1), 182-188. 
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Mechanism of VLNT
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Lymphnode Flap Anatomy

Ito, R., Zelken, J., Yang, C. Y., Lin, C. Y., & Cheng, M. H. (2016). Proposed pathway and mechanism of vascularized lymph 

node flaps. Gynecologic oncology, 141(1), 182-188.
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Mechanism of VLNT

Lymphnode Anatomy

36

Figure Source: https://www.anatomynote.com/human-anatomy/cell-and-tissue/lymph-node-anatomy-in-detail/

Pfeiffer, F., et al. (2008). "Distinct molecular composition of blood and lymphatic vascular endothelial cell junctions establishes specific functional

barriers within the peripheral lymph node." European Journal of Immunology 38(8): 2142-2155.
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• Resective surgical therapy

• Reconstructive surgical therapy = physiologic, VLNT, LVA 

• Hybrid surgical therapy = resective and reconstructive

Surgical Therapies of Lymphedema
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Lymphovenous Anastomosis (LVA)

• 1960 : Jacobson Lymphovenous Anastomosis

• 1966 : Nielubowicz Lymphnode Vene Anastomosis

• 1969 : Yamada Lymphovenous Anastomosis

• 1976 : Gloviczki Lymphovenous Anastomosis

• 1977 : O´Brien Lymphovenous Anastomosis

• 1978 : Debny Lymphovenous Anastomosis

Reconstructive Microsurgical Therapies of Lymphedema

38
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Lymphovenous Anastomosis (LVA)

1960 Jacobson Lymphovenous Anastomosis Dogs
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Lymphovenous Anastomosis (LVA)

1969 Yamada Lymphovenous Anastomosis
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Lymphovenous Anastomosis (LVA)

Koshima I, Inagawa K, Urushibara K, Moriguchi T. Supermicrosurgical lymphaticovenular anastomosis for the treatment of lymphedema in the

upper extremities. J Reconstr Microsurg. Aug 2000;16(6):437-442.  
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2000 : Koshima

Reconstructive Super-Microsurgical Therapies of Lymphedema

Subdermal lymphatics to 

subdermal venules

Super-Microsurgery

Ø < 0.8 mm

Rationale

Venous pressure is low in 

subdermal venules
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Lymphovenous Anastomosis (LVA)

2015 University of Tokyo, Japan, Prof. Koshima
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Reconstructive Lymphedema Surgery

Radiologic Diagnostic – Image of Reality

Shinaoka, A., et al. (2020). "Lower-limb lymphatic drainage pathways and lymph nodes: a CT lymphangiography cadaver study." 

Radiology 294(1): 223-229.
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Reconstructive Lymphedema Surgery

Preoperative ICG diagnostic of lymphatics
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Reconstructive Lymphedema Surgery

Preoperative ICG diagnostic of lymphatics
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Reconstructive Lymphedema Surgery

Super-Microsurgery Instruments
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1 min

Lying position Standing position

• 40 to 100mm HG

Mechanism of LVA

Intraluminal pressure of lymphatic vessels

47

Belgrado JP, Vandermeeren L, … , Liebens F. Lymphatic Imaging to Reconsider Occlusion Pressure of Superficial Lymphatic 

Collectors in Upper Extremities of Healthy Volunteers. Lymphatic research and biology. Jun 2016;14(2):70-77. 

Olszewski WL, Engeset A. Intrinsic contractility of prenodal lymph vessels and lymph flow in human leg. The American 

journal of physiology. Dec 1980;239(6):H775-783. 
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Mechanism of LVA

Immunological Effect of reconstructive lymphedema surgery

48

Yoshida, S., et al. (2019). "Lymphovenous Anastomosis Aids Wound Healing in Lymphedema: Relationship Between 

Lymphedema and Delayed Wound Healing from a View of Immune Mechanisms." Advances in wound care 8(6): 263-269.

APC Antigen Presenting Cells:

Dendritic Cells, Monocytes, 

Macrophages, B-Lymphocytes
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Mechanism of LVA

Immunological Effect of reconstructive lymphedema surgery
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Yoshida, S., et al. (2019). "Lymphovenous Anastomosis Aids Wound Healing in Lymphedema: Relationship Between 

Lymphedema and Delayed Wound Healing from a View of Immune Mechanisms." Advances in wound care 8(6): 263-269.
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Mechanism of LVA

Immunological Effect of reconstructive lymphedema surgery
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Yoshida, S., et al. (2019). "Lymphovenous Anastomosis Aids Wound Healing in Lymphedema: Relationship Between 

Lymphedema and Delayed Wound Healing from a View of Immune Mechanisms." Advances in wound care 8(6): 263-269.

Dendritic Cells, Monocytes, 

Macrophages, B-Lymphocytes
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Mechanism of LVA

Immunological Effect of reconstructive lymphedema surgery
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Yoshida, S., et al. (2019). "Lymphovenous Anastomosis Aids Wound Healing in Lymphedema: Relationship Between 

Lymphedema and Delayed Wound Healing from a View of Immune Mechanisms." Advances in wound care 8(6): 263-269.
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Mechanism of LVA

Cellulitis in lymphedema patients

52

Mihara M, Hara H, Furniss D, … Ohtsu H, Gennaro P, Gabriele G, Murai N. Lymphaticovenular anastomosis to prevent

cellulitis associated with lymphoedema. The British J Surgery. Oct 2014;101(11):1391-1396. 
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Reconstructive Lymphedema Surgery

Belgrado JP, Vandermeeren L, … , Liebens F. Lymphatic Imaging to Reconsider Occlusion Pressure of Superficial Lymphatic Collectors in Upper Extremities of Healthy 

Volunteers. Lymphatic research and biology. Jun 2016;14(2):70-77. 
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Dermal Backflow of lymphatic vessels
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Reconstructive Lymphedema Surgery

54

Ultrasonography in lymphedema surgery
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Reconstructive Lymphedema Surgery

Prof. Dr. M Mihara & Prof. Dr. H Hara (2017 Tokyo, Japan),    Prof. Dr. H. Yoshimatsu & Team (2018 Vienna, Austria)
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Ultrasonography in lymphedema surgery
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Reconstructive Lymphedema Surgery

Dr. Hayashi, Prof. Dr. H Yoshimatsu & Team (2018 Vienna, Austria)
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Ultrasonography in lymphedema surgery
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Reconstructive Lymphedema Surgery

• Can we standardize visualization lymphatics w/o ICG ?

• How is the reliability of the ultrasonography ?

• How are the  parameters of the lymphatics ?

• Can we standardize in clinical routine ?

Ultrasonography for Lymphovenous Anastomosis (LVA)
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Reconstructive Lymphedema Surgery

Ultrasonography Visualization

• 83% of all lymphatics

• venous outflow abnormalities:

4.6 to 15.4%

58

ICG Visualization

• 9,9% of all lymphatics

Czedik-Eysenberg M, … Tzou CHJ. Exclusive use of ultrasound for locating optimal LVA JSO. 2020;121(1):51-56. doi:10.1002/jso.25728

Mohos, B. Tzou, CHJ. “Imaging Modalities for Diagnosis and Treatment of Lymphedema”. Chapter in Neligan Lymphedema 2021/03.

Mohos, B. et al., Tzou, CHJ. “Long Term Ultrasound Application in Lymphatic Surgery”. J Reconstr Microsurg 2022; 38(03): 238-244.

Ultrasonography High Resolution 49Mhz
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Ultrasonography High Resolution 49Mhz
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Ultrasonography High Resolution 49Mhz

60



Göttlicher
Heiland

Hybrid Lymphedema Surgery

C.H.J. Tzou

Ultrasonography High Resolution 49Mhz
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Techniques of Lymphovenous Anastomosis (LVA)

62

Masoodi, Z., …, Tzou, CHJ. (2022). "Double Barrel” Lymphaticovenous Anastomosis: A Useful Addition to a Supermicrosurgeon’s

Repertoire." Plastic and Reconstructive Surgery – Global Open 10(4): e4267.
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Techniques of Lymphovenous Anastomosis (LVA)
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Masoodi, Z., …, Tzou, CHJ. (2022). "Double Barrel” Lymphaticovenous Anastomosis: A Useful Addition to a Supermicrosurgeon’s

Repertoire." Plastic and Reconstructive Surgery – Global Open 10(4): e4267.
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Lymphedema Surgery

• Resective surgical therapy

• Reconstructive surgical therapy = physiologic, VLNT, LVA 

• Hybrid surgical therapy = resective and reconstructive

Surgical Therapies of Lymphedema

64
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Demographic Data – Lymphology Center Vienna

Patients and Operation 2024
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Tzou, CHJ., Steinbacher, J., Czedik-Eysenberg, M.Brandstaetter, S.,Meng, S.,Obermayer, B., Grablowitz, V., Ausch, C., Cheng, MH., Hong, JP., 

(2020). "Institutionalization of reconstructive lymphedema surgery in Austria—Single center experience." J Surg Oncol 121(1): 91-99.

• Clinic Consultations

n Patients = 1320 (~ 25% primary lymphedema)

• Operation LVA and VLNT 

n Patients = 573

n LVA = 2005, median = 3,5 ≙ range 3-8 LVA / per patient

n VLNT / SCIP / LYST / Omentum = 12

369 x leg lymphedema (76 x primary lymphedema, 16 x lymphocele/-fistula)

183 x arm lymphedema,  21 x  genital lymphedema
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Demographic Data – Lymphology Center Vienna

Outcomes 2024

66

Tzou, CHJ., Steinbacher, J., Czedik-Eysenberg, M.Brandstaetter, S.,Meng, S.,Obermayer, B., Grablowitz, V., Ausch, C., Cheng, MH., Hong, JP., 

(2020). "Institutionalization of reconstructive lymphedema surgery in Austria—Single center experience." J Surg Oncol 121(1): 91-99.

• Clinic Improvement

Reduction of circumference up to 75%

Reduction of erysipelas / cellulitis incidence

• Clinc Complications

n Patients = 12

- hematoma of LVA site

- flap loss of VLNT (free lymphnode flap) myocardinfarction
- no improvements  (n=12, primary lymphedema n=290, ~5 %) 
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Therapy Algorithm of Lymphedema Patients

Algorithm for Reconstructive Lymphedema Surgery

Mohos, B. Tzou, CHJ. “Imaging Modalities for Diagnosis and Treatment of Lymphedema”. Medicina 59.11 (2023).

Mohos, B. Tzou, CHJ. “Imaging Modalities of Lymphedema”. In Neligan, P. C. (2023). Plastic Surger: 6 Volume. Elsevier Health Sciences.
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Therapy Algorithm of Lymphedema Patients

Mohos, B. Tzou, CHJ. “Imaging Modalities for Diagnosis and Treatment of Lymphedema”. Medicina 59.11 (2023).

Mohos, B. Tzou, CHJ. “Imaging Modalities of Lymphedema”. In Neligan, P. C. (2023). Plastic Surger: 6 Volume. Elsevier Health Sciences.

• Lymphoscintigraphy to confirm diagnosis of lymphedema

• CDT Complete Decongestive Therapy pre- and post-operative

• Reconstruction before Resection

ISL 0 transient CDT (Complete Decongestive Therapy)

ISL I reversible, mild CDT, LVA

ISL II moderate CDT, LVA, Liposuction

ISL III severe CDT, LVA, VLNT, Liposuction
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Rehabilitation 

69

Postoperative Retrograde Manual Lymphatic Drainage

Roka-Palkovits J., Lin MCY., Tzou CHJ., Tinhofer I., Cheng MH. Accepted for publication 2021/07 in PRS, Retrograde Manual Lymphatic Drainage following 

Vascularized Lymph Node Transfer to Distal Recipient Sites for  Extremity Lymphedema: A Retrospective Study and Literature Review.
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Rehabilitation 

70

Postoperative Retrograde Manual Lymphatic Drainage

Roka-Palkovits J., Lin MCY., Tzou CHJ., Tinhofer I., Cheng MH. Accepted for publication 2021/08 in PRS, Retrograde Manual Lymphatic Drainage following 

Vascularized Lymph Node Transfer to Distal Recipient Sites for  Extremity Lymphedema: A Retrospective Study and Literature Review.
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TEAMS WORK Credits

Constructive Cooperations
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Diagnostics

Lymphoscintigraphy

Venous status

ICG lymphography

Surgery

LVA

LNVA

VLNT

Liposuction

Physiotherapy

Skincare

Compression therapy

Bandage CDT

Manual drainage

Nutritionist 
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