
Disclaimer

• Video will be taken at this clinic and potentially used in
Project ECHO promotional materials. By attending this clinic, 
you consent to have your photo taken and allow Project 
ECHO to use this photo and/or video. If you don’t want your 
photo taken, please let us know.

Thank you!



Please Do Not disclose PHI

• Personal Health Information (PHI) 
includes but is not limited to:
• Patient name

• Date of Birth

• Address

• Occupation

• Name of patient’s friend/family

• Other identifiable features: scars 
tattoos, hair/eye color



Disclosure Policy
As an accredited provider of continuing medical education through the Accreditation 
Council for Continuing Medical Education (ACCME) the University of Nevada, Reno 
School of Medicine must ensure balance, independence, objectivity, and scientific rigor 
in all its educational activities. In order to assure that information is presented in a 
scientific and objective manner, The University of Nevada, Reno School of Medicine 
requires that anyone in a position to control or influence the content of a continuing 
medical education activity disclose relevant financial relationships with any commercial 
or proprietary entity producing health care goods or services relevant to the content 
being planned or presented. Following are those disclosures.

All presenters, planners or anyone in a position to control the content of this continuing 
medical education activity have indicated that neither they nor their spouse/legally 
recognized domestic partner has any financial relationships with commercial interests 
related to the content of this activity.
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Learning Objectives

• To understand the epidemiology, pathology, and mainstay treatment 
of  lymphedema

• To become familiar with advanced surgical treatments and cutting-
edge data on super-microsurgical lymphatic reconstruction

• To become familiar with the options for advanced breast 
reconstruction and psychosocial outcomes

• To discuss best practices for reconstruction in breast cancer 
survivors, with radiation as part of  their treatment



Summary of  Part 1

• Although BR has been shown to improve HRQoL, there are still 
significant socioeconomic and geographic barriers preventing 
widespread utilization.

• Health policy and legislature exists to improve the disparities, but 
access and education are still lacking.

• Numerous options exist for breast cancer survivors that can have a 
positive impact if  we address and advocate for our patients wishes.



Breast 
Cancer: 
By the 

Numbers

• 1 in 8 women will develop breast cancer in their 
lifetime

The lifetime risk for developing breast 
cancer is 12%

• 268,600 new cases in women, 2670 in men
• 48,100 new cases of  DCIS
• 3.8 Million survivors living in the US, >150,000 

living with metastatic disease

In 2019, (expected)

• This includes your primary care physician, surgical 
oncologist, medical oncologist, radiation 
oncologist, and plastic and reconstructive surgeon

A multidisciplinary approach is 
essential



Which Patients to Refer to a Plastic 
Surgeon?

There are no absolute contraindications for breast reconstruction

All women with a diagnosis of  breast cancer should be referred to a board-
certified Plastic and Reconstructive Surgeon to discuss treatment options



Breast cancer treatment and survivorship requires…

Multi-Disciplinary, 
Individualized, 

Longitudinal 

…Care. 



Types and 
Timing of  

Breast 
Reconstruction

• Implant based reconstruction using saline or 
silicone implants
• Most common form of  reconstruction in the 

United States
• Autologous reconstruction using the patient’s 

own tissue
• Combination of  Implant and Autologous breast 

reconstruction

3 Main Types of  Breast 
Reconstruction

• Immediate reconstruction: performed at the 
time of  mastectomy

• Delayed reconstruction: performed at a second 
surgery after the mastectomy is performed

• Delayed-Immediate

Timing of  Breast Reconstruction



Implant Based 
Reconstruction

Most common form of  
breast reconstruction in the 
United States
• Shorter operative and recovery time
• Long term need for additional 

surgeries for implant related 
complications
• e.g. capsular contracture, implant 

rupture
• Particularly in XRT





Advanced 
Recon: Nipple 

Sparing



Advanced 
Recon: 

Use of  Acellular 
Dermal Matrix 
(Biologic Mesh)



Autologous 
Reconstruction

Using the patient’s own tissue for reconstruction

Best option for patients who have had or are 
planning to get XRT 
• Brings in new tissue so the damaged radiated tissue can be removed

Most common is Deep Inferior Epigastric Artery 
Perforator Flap (DIEP Flap)
• Tissue is removed from the abdomen with its attached blood vessels 

and transferred to the chest to form breasts
• Requires microsurgery: connecting small blood vessels 1-3 mm in 

diameter

Requires adequate amount of  abdominal tissue to form 
breasts

Longer recovery (in hospital for 3-7 days) and longer 
operative times (6-12 hours)



Autologous 
Reconstruction

Avoids short and long term implant related 
complications

• Long term requires less surgeries

Requires specialized training in 
microsurgery so fewer surgeons can 
perform this operation

DIEP flaps can be performed immediately 
at the time of  mastectomy or delayed

• This stresses the importance of  early referral to a 
Plastic Surgeon to discuss the options



Pedicled 
Flaps



Advanced Recon: Free Tissue Transfer



Advanced Recon: 
Free Flap 

Reconstruction



ADVANCED RECONSTRUCTION: Microsurgical breast reconstruction

Adjuncts
-Lymphedema
-Sensate Reconstruction



Why not always do the simplest recon?...

• Autologous Tissue vs Implant-based Reconstruction
• Autologous preferred in radiation-damaged tissue

• Increased patient performance in both General and Aesthetic Satisfaction

• Decreased need for multiple major procedures in autologous

• Increased surgery complexity and surgery time

• Autologous Tissue: Pedicled vs Free Tissue Transfer
• Pedicled: Increased fat necrosis, partial flap loss, donor site morbidity

• Autologous: Increased total flap loss, Higher General Satisfaction



Patient Satisfaction





The Impact 
of  Payor



The Impact 
of  Radiation: 
Options and 

Timing



The Impact 
of  Radiation: 
Options and 

Timing



Summary

There are substantial psychosocial benefits in patients 
receiving breast reconstruction after mastectomy

Despite the Women’s Health and Cancer Act of  1998 
federal mandate that breast reconstruction must be covered 
by insurance, many women are unaware that breast 
reconstruction is an option

Providers should be aware of  this discrepancy and provide 
education to patients regarding the basics of  breast 
reconstruction

All women with a diagnosis of  breast cancer or genetic 
predisposition to breast cancer should be referred to a 
board-certified Plastic and Reconstructive Surgeon prior to 
mastectomy



Lymphedema: 
From the Basics to the 
Cutting Edge



Anatomy



Anatomy



The Problem



Lymphedema 
Basics

• Lymphedema is a condition that results from impaired flow 
of  the lymphatic system.

• Symptoms of  lymphedema include swelling in one or more 
extremities. The swelling may range from mild to severe and 
disfiguring.

• Primary lymphedema is present at birth

• Secondary lymphedema develops as a result of  damage to 
or dysfunction of  the lymphatic system.

• Breast cancer treatment is the most common cause of  
lymphedema in the U.S.

• Epidemiology
• Extremely Difficult to Quantify

• 3 Million people in the US; 90 Million people worldwide

• Changing landscape ALND Decrease after Z11 and again after 
AMAROS trials



• Previous research has shown that up to 50 
percent of  breast cancer survivors develop 
lymphedema

• 32 percent having persistent swelling three years 
after surgery, according to the study.

• Breast cancer survivors who develop 
lymphedema report a lower quality of  life, 
higher levels of  anxiety and depression, an 
increased likelihood of  chronic pain and fatigue 
and greater difficulty functioning socially and 
sexually – (March 2016 JCO)

• Lymphedema boosted two-year, postoperative 
medical costs by $14,877 to $23,167
• The additional cost came from office visits, 

treatments for infections and mental health 
services, including prescriptions for 
antidepressants.



Lymphedema 
Treatment Act



Incidence and Timing
• Estimated from 6-50% at any given time in previous studies. 
• Median of  4 years follow-up: 13.7% LE Incidence

• Peak Hazard Period Overall: 12-30 months
• Risk Factors: BMI > 30, ALND, RLNR

• Known from other studies: # of  nodes removed (>3 vs >22), Diabetes Mellitus

• Chemotherapy (Adj and Neo) – Risk Factor but not significant on multivariate 
analysis

• ALND+RLNR (31.2%), ALND Alone (24.6%), SLNB + RLNR 
(12.2%)

• Lymphedema Peaks: 

• 6 and 12 months in the ALND without-RLNR group 

• 18 and 24 months in the ALND-with-RLNR group
• 36 and 48 months in the group receiving sentinel lymph node 

biopsy with RLNR
• Early Onset (<12 mo) with ALND and Late Onset a/w XRT



Staging



Staging



Imaging Modalities



Photodynamic Eye (Near-Infrared)



Staging



Photodynamic 
Eye (Near-
Infrared)



Current 
Treatments

• Complete (Complex) Decongestive Therapy: bandaging, 
compression garments, manual lymphatic drainage, exercise, 
and self  care

Conservative Management

• Charles or Modified Charles Procedure
• Brachioplasty

Tissue Reduction

Axillary Scar Release 

Lympho-Venous Bypass

Lymph Node Transfer



Conservative Treatment



Conservative 
Management 

Plus 
Liposuction





Surgical Management (Non-Phys)



The Cutting Edge:
Microsurgical Management 

of  Lymphedema

-Lymph-Venous Anastomosis (LVA/LVBP)
-Lymph Node Transfer (LNTx)



Who gets 
surgery?

Indications
• Lymphedema persisting for >3-6 months after 

CDT (optimize with CDT) 
• Recurrent bouts of  cellulitis (consider 

prophylactic abx)
• LVA: Early Lymphedema
• LNTx: Late LE with few lymph tracts present
• Combination may be synergistic

Contraindications
• Active Infection
• Untreated or uncontrolled primary cancer or 

locoregional recurrence,
• Those medically unfit to undergo surgery safely



What is Microsurgery/Supermicrosurgery?



Microsurgery/Supermicrosurgery



Vascular 
Anastomosis



Surgical Management (Physiologic - LNT)

• 2 Theories 
• Heterotopic Vs. Orthotopic
• Donor Site and Donor Site Morbidities





My preferred donor sites…



Surgical Management (Physiologic - LVA)





Published 
Results of  

LNTx



Outcomes of  
Prophylactic 

LVA

• Pooled cumulative 
incidence of  lymphedema 
was 14.1% in patients 
undergoing ALND versus 
2.1% in those undergoing 
LYMPHA and ALND (P = 
0.029). 

• The pooled cumulative 
incidence of  lymphedema 
was 33.4% in those 
undergoing ALND and 
RLNR versus 10.3% in 
those undergoing ALND, 
RLNR, and LYMPHA (P = 
0.004).









Management Algorithm 



Postoperative 
Management

Following surgery, patients elevate the operated extremity; 
compression garments are typically recommenced at 4 
weeks after surgery for approximately 6 months.

Decreased need for compression

Decreased incidence of  cellulitis

Most surgical management is outpatient (1-3 days in hospital 
for LNTx)



The Future of  
Lymphedema 
Treatment =

Targeted 
Therapeutic 
Treatments

Modulating the 
Inflammatory 
Response
• Helper (CD4+) T 

Cells, Regulatory T 
Cells

• TGF-B1, IL-6, LTB4

Stem Cell 
Therapy 
• Mesenchymal
• Adipose-derived 

(ADSC)

VEGF-C 
(upregulated in 

lymphedematous 
tissues)

Tissue 
Engineered 
Scaffolds



CME Question

• The mainstay of  lymphedema treatment is…
• Complete Decongestive Therapy (CDT)

• Debulking Surgery

• Lymphovenous Bypass Surgery
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CME Question

• (T/F) Patients who have undergone mastectomy with radiation 
have the lowest complication rates with implant-based 
reconstruction. 



CME Question

• (T/F) Patients who have undergone mastectomy with radiation 
have the lowest complication rates with implant-based 
reconstruction. 
• False. Replacement of  radiated tissue with autologous tissue leads to 

lower complication rates and increased patient satisfaction.



CME Question

• A patient undergoes mastectomy and axillary lymph node 
dissection. She presents three years later with lymphedema of  
her upper extremity. What is the next best step? 
• Lymph node transplant 

• Liposuction 

• Lymphovenous bypass

• Axillary scar revision

• Staging via imaging or ICG
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Thank you!

joshua.goldman@unlv.edu



Case Example: Advanced Reconstruction



Post-Mastectomy



3 Weeks S/P Bilateral DIEP Flaps



Before/After


