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Objectives

Recognize early 
symptoms/signs of 

lymphedema

Understand surgical options 
for lymphedema treatment

Determine a patient’s 
candidacy for lymphatic 

surgery
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Overview of Lymphedema

• A chronic, progressive 
disease of the 
lymphatic system 
characterized by:
• Swelling
• Inflammation
• Adipose hypertrophy
• Fibrosis

• Primary vs. secondary
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Lymphedema 
affects 

5-6 million 
Americans

■ 1 million Americans with 
Parkinson’s Disease

– https://www.parkinson.org/Understanding-
Parkinsons/Statistics

■ 3.1 million Americans with 
Inflammatory Bowel Disease 
(IBD)

– https://www.cdc.gov/mmwr/volumes/65/wr/mm6542a
3.htm

■ 1.5 million Americans with Lupus
– https://www.lupus.org/resources/lupus-facts-and-

statistics

■ 1 million Americans with Multiple 
Sclerosis (MS)

– https://www.nationalmssociety.org/About-the-
Society/MS-Prevalence

Dayan, Ly, Kataru, Mehrara. 2018. c.  Annu. Rev. 
Med. 2018. 69:263–76
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• 1 in 6 patients undergoing treatment for solid tumor 
develop lymphedema

• Associated with:

Breast 
(most common cause in US)

Melanoma

Sarcoma Gynecological tumors

Head and neck tumors Urologic tumors

Overview of Lymphedema

Cormier JN, Askew RL, Mungovan KS, et al. 2010. Lymphedema beyond breast cancer: a systematic review and meta-analysis of cancer-
related secondary lymphedema. Cancer 116:5138–49
Petrek JA, Heelan MC. 1998. Incidence of breast carcinoma-related lymphedema. Cancer 83:2776–81
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Lymphatic Anatomy

Lymph 
vessels

Lymph 
nodes

Lymphatic 
trunks

Venous 
system

Photo: en.wikipedia.org/wiki/lymphatic_system

7



4/22/2020

8

Pathophysiology of Lymphedema

Yuan et al. Modulation of immunity by lymphatic dysfunction in Lymphedema. Front Immunol. 2019; 10: 76. doi: 10.3389/fimmu.2019.00076

Swelling

Inflammation

Adipose hypertrophy

Fibrosis
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Stage 0 Stage 1 Stage 2 Stage 3

Left upper extremity Right upper extremity Right upper extremity Right upper extremity

Stages of Lymphedema
International Society of Lymphology (ISL) Staging 
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Signs and 
Symptoms

Swelling

Quality of 
Life

Recurrent 
Cellulitis

Limb 
Function

Skin 
Changes

Pain or 
“heaviness”
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Quality of Life 
Implications

Body image disturbances

Constant concern over cellulitis

Avoiding activities such as gardening, 
going to the beach, hiking, etc

Difficulty finding clothing that fits

Restrictions in ROM and mobility
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https://www.npr.org/sections/health-shots/2018/02/19/585249587/she-survived-breast-cancer-but-says-a-treatment-side-effect-
almost-killed-her
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Conservative Management

• Complete 
Decongestive therapy
• Lymphatic massage
• Compression

• Weight loss and 
exercise
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Liposuction

Lymphovenous anastomosis 
(bypass)

Vascularized Lymph Node TransferPh
ys
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Surgical Interventions
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Importance of Imaging workup

Before the late 1960s, breast cancer was diagnosed 
by clinical exam

Imaging dramatically 
improved survival 
through early detection. 

Leading to development 
of biomarkers and 
targeting therapies.

https://www.rdmag.com/article/2019/05/new-deep-learning-model-finds-subtle-precursors-mammograms-predict-breast-cancer-risk
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Imaging Workup

LYMPHOSCINTIGRAPHY MRA INDOCYANINE GREEN 
LYMPHANGIOGRAPHY 

(ICG)
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LYMPHOSCINTIGRAPY
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MRA

19



4/22/2020

20

On clinical exam this patient is ISL stage 2

Fluid

Fat
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(indocyanine green lymphangiography)

Normal Lymphatics

Abnormal Lymphatics – splash and stardust pattern
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Normal 
Lymphatics 
(linear pattern)

Abnormal 
Lymphatics
(stardust pattern)

22



4/22/2020

23

Normal 
Lymphatics 
(linear pattern)

Abnormal 
Lymphatics
(stardust pattern)
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Abnormal 
Lymphatics
(splash pattern)
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Liposuction

Lymphovenous anastomosis 
(bypass)

Vascularized Lymph Node TransferPh
ys

io
lo

gi
c

D
eb
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ng

Surgical Interventions
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Liposuction

• Debulking technique

• Indicated for more advanced, 
non-pitting lymphedema

• Patient must commit to 
lifetime compression for best 
results

• Outpatient surgery

• Complications: self limited 
paresthesias, wound healing 
issues

Preop Postop
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Hannson E., Brorson H. (2016) Liposuction of Lymphedema of the Extremities. In: Shiffman M., Di Giuseppe A. (eds) Liposuction. Springer, 
Berlin, Heidelberg

Liposuction
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Lymphovenous 
anastomosis 
(Bypass)

• Microsurgical technique 
in which congested 
lymphatic is rerouted to 
nearby vein

• Most effective in early 
stage lymphedema

• Decrease excess fluid 
volume, does not 
address fat content

• Can also be done 
prophylactically
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Postop LVA

 69 y/o female with 
history of right upper 
extremity lymphedema, 
related to breast cancer

 S/P LVA at two sites on 
right upper extremity

 Preop limb volume 48% 
difference

 6 month postop 34% 
difference

30



4/22/2020

31

LYMPHA (LYmphatic Microsurgical 
Preventive Healing Approach)

Boccardo et al. Lymphatic Microsurgical Preventing Healing Approach (LYMPHA) for Primary Surgical Prevention of Breast Cancer-Related 
Lymphedema: Over 4 years Follow up. Microsurgery, March 2014.

31



4/22/2020

32

Vascularized Lymph Node 
Transfer/Transplant

• Microsurgical transfer of 
lymph nodes from one part of 
the body to the affected 
extremity

• Multiple donor site options

• Admission for 3-5 days

• Reverse lymphatic mapping

• Most effective in early stage 
lymphedema
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Donor Sites

Supraclavicular Groin Axilla

Omentum

Submental

Mesenteric
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Donor sites 
blood supply

■ Axillary – thoracodorsal and lateral 
thoracic arteries

■ Groin – superficial circumflex iliac 
artery

■ Omentum – gastroepiploic vessels

■ Supraclavicular – transverse 
cervical artery
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Ideal Candidate for lymph node 
transfer/transplant (LNT)

BMI < 30BMI < 30

No venous diseaseNo venous disease

No history of clotting issuesNo history of clotting issues

Early stage of lymphedemaEarly stage of lymphedema

Compliant with wrapping and therapy Compliant with wrapping and therapy 
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How does it work?

■ Lymphangiogenesis across a free flap

■ Dr. Tobbia performed lymph node 
transplant in sheep

■ Conclusion: lymphatic vessels grow 
into newly transplanted lymph nodes
– Lymph fluid removed from limb via 

pressure gradient

Slavin SA, Upton J, Kaplan WD, et al. An investigation of lymphatic function following free-tissue transfer. Plast Reconstr Surg. 
1997;99:730
Tobbia et al. Experimental Assessment of Autologous Lymph Node Transplantation as Treatment of Postsurgical Lymphedema. 
Plastic and Reconstructive Surgery Journal.September 2009. 777-786.
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How do you prevent donor site 
lymphedema?

Dayan & Smith, et al. “Reverse lymphatic mapping: a new technique to maximize safety in vascularized lymph node transfer.” Plastic 
and Reconstructive Surgery. 2015, Jan, 135 (1): 277-85. 
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6/26 Patients with donor 
site lymphedema following 

lymph node transfer
Impaired donor site lymphatic function 
on lymphoscintigraphy but no clinical 

evidence of lymphedema

The Risk of Donor Site Lymphedema is Real

38



4/22/2020

39

Localizing Thoracodorsal-based Lymph Nodes Using SPY

Injection of Indocyanine Green Into Chest & Back
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Confirmation That We Have Not Harvested Lymph Nodes Draining Upper 
Extremity Using the Geiger Probe
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Lower Extremity Sentinel Node

Nodes Draining Lower Abdomen

Indocyanine Green Injection
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Importance of using reverse lymphatic mapping – can’t rely 
on anatomic markings alone
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Why not just do LVA?

■ LVA may not be feasible if 
lymphatics are scarred

■ Connecting arteries and 
veins are more predictable

■ Potential immunologic 
benefit of importing lymph 
nodes

■ Patients with axillary 
radiation may have 
reduced ROM or 
contracture. We can bring 
in soft tissue to improve 
ROM
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PATIENTS PURSUE SURGERY FOR 
DIFFERENT CONCERNS

Prevent CellulitisDecrease need for compression Slow Progression
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Case Example 1

■ 62 y/o female with RUE 
lymphedema

■ s/p right lumpectomy, lymph 
node biopsy and radiation

■ Patient in around the clock 
compression preop. 1 
episode of cellulitis preop
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Preop 2.5 years postop

BMI 22.3 21

Perometer volume % 
difference

44.4% 5%

L-Dex score 74.9 45.7
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Case Example 2
■ 55 y/o female with LUE 

lymphedema 

■ s/p left mastectomy, axillary 
dissection and radiation 12 years 
prior to lymphedema surgery

■ Preop: She wears compression 
24/7. She has had 13 episodes of 
cellulitis preop, and took 
prophylactic abx

No ICG movement above the elbow preop
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Preop 4 years postop

Perometer volume difference 913 959

L-dex 70.1 55.3

Bmi 27.8 26

Cellulitis episodes 13 0
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Case Example 3

• 42 y/o female S/P right 
lumpectomy, axillary dissection 
and radiation

• Patient reports feeling of 
“heaviness” in the right upper 
extremity

• BMI 24.2

• Limb Volume difference 1% 
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Importance of early recognition
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LOWER EXTREMITY LNT RESULTS

Pre-op 1 year post-op
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MSKCC clinical trials for surgical 
patients
■ A Prospective Study Comparing Quality of Life in Patients with 

Lymphedema Who Undergo Surgical Treatment Versus Non-
Surgical Management

■ Axillary Lymph Node Dissection with Immediate Lymphatic 
Reconstruction 
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Medical Treatments?
■ Ketoprofen – anti-inflammatory thought to reduce 

swelling and recurrent infection risk

■ Tacrolimus

■ Ubenimex: Targets promotion of lymphangiogenesis
– Leukotriene B4 inhibits lymphangiogenesis in 

mouse tail models and is elevated in patients with 
lymphedema. Ubenimex is a medication which is 
an inhibitor of leukotrienes

– Stanford University drug trial with Dr. Stanley Rockson
– Results not reported yet

• Immunotherapy drugs in the future?

Tacrolimus: Gardenier et al. Topical tacrolimus for the treatment of secondary lymphedema. Nat Commun. 2017; 8: 14335. 
doi: 10.1038/ncomms14345
Ketoprofen: Rockson et al. Pilot studies demonstrate the potential benefits of antiinflammatory therapy in human lymphedema. JCI 
Insight. 2018 Oct 18; 3(20): e123775. doi: 10.1172/jci.insight.123775
Ubenimex: http://clinicaltrials.stanford.edu/browse-all-trials.html?ctid=NCT02700529
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Conclusions
■ Recognition of lymphedema and progression

■ Importance of early detection and early referral for 
surgical intervention

■ Impact on quality of life

■ Where to go from here?
– Medical therapy in conjunction with surgical options

– Improvement of imaging techniques

– Improvement in staging of lymphedema
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