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Land acknowledgement

◦ We would like to acknowledge that we are gathered today on the traditional, ancestral, and 
unceded territory of the Coast Salish Peoples, including the territories of the Musqueam, 
Squamish, and Tsleil-Waututh Nations.



Introduction

Surgical de-escalation

Plastic surgery 
reconstruction

Advances in medical 
oncology

Advances in radiation 
oncology

Survivorship

Improvement of survivorship is a multidisciplinary endeavor…



Introduction

… and an increasingly addressed topic



Survivorship assessment

◦ Includes:
◦ Cardiac health

◦ Anxiety, depression, trauma and distress

◦ Cognitive function

◦ Fatigue

◦ Lymphedema

◦ Pain

NCCN, 2024

◦ Hormone-related symptoms

◦ Sexual health

◦ Fertility

◦ Sleep disorder

◦ Healthy lifestyle

◦ Immunization and infections

◦ Employment/return to work



Lymphedema

◦ Burden of lymphedema

◦ Physical

◦ Psychological

◦ Social

◦ Economical

◦ Etc.

◦ Best way to decrease risk of 
lymphedema = avoid ALND
◦ SLNB: less than 5%

◦ ALND: 20-30%

Credit: C. Temple-Oberle, C. Webb



De-escalation of axillary surgery

NSABP B-32 ALMANAC IBCSG 23-01 ACOSOG 
Z0011

AMAROS

ALND NR 13% 13% 13% 13%

SLNB NR 5% 4% 2% 6%

So is lymphedema incidence really as high as the usually quoted 20-30%?



Unfortunately, yes…

◦ 2013, Systematic review and meta-analysis, 72 studies
◦ Women with axillary lymph node dissection (18 studies): 19.9% (95% CI 13.5-28.2)

◦ Women with sentinel lymph node biopsy (18 studies): 5.6% (95% CI 6.1-7.9)





Challenges in lymphedema assessment

◦ Multiple definitions, no standardized/uniformly accepted one…

◦ Armer et al., 2005

◦ 200 cc limb volume change

◦ 10% circumference limb volume change

◦ 2 cm difference in limb circumference

◦ Self-reported signs and symptoms

◦ In the context of studying lymphedema, we alter its natural 
history

◦ “The Uncertainty Principle” – studying immediate lymphatic 
reconstruction impacts the natural history of breast cancer related 
lymphedema. Yakaback, S. and Temple-Oberle, C., 2023, Breast



De-escalation of axillary surgery

◦ After neoadjuvant chemotherapy

◦ Dual-tracer

◦ More than 2 sentinel lymph nodes

NSABP 
B27

ACOSOG 
Z1071

SENTINA SN FNAC GANEA 2

N 428 687 592 153 307

Stage T0-3N0-1 T0-4N1-2 N0-2 T0-3N1-2 pN1

ID rate 85% 93% 80% 88% 80%

FNR overall 10.7% 12.6% 14.2% 8.4% 11.9%

FNR dual-
tracer

9.3% 10.8% 9% 5.2% NR

FNR >=2 LN NR 9.1%* NR 5% 7.8%

* >= 3 LN



ALND

◦ Some patients still need an ALND…
◦ Upfront surgery with clinically positive nodes

◦ Patients with residual disease after neoadjuvant chemotherapy

◦ Patients presenting with advanced nodal disease (N2/3), even after good response with 
neoadjuvant chemotherapy

◦ Inflammatory breast cancer

How we do we mitigate their risk of lymphedema?



Maybe this is where ILR 
finds a home…

1
3

Immediate Lymphatic Reconstruction (ILR)



ILR/LVA

◦Why don’t we reconnect Arm lymphatics cut during ALND, to the 
Venous system?

◦ LYMPHATIC RECONSTRUCTION
◦ LYMPHA (Lymphatic Microsurgical Preventive Healing Approach)

◦ ILR (Immediate Lymphatic Reconstruction)

◦ LVA (Lymphovenous anastomosis) 

◦ LVB (Lymphovenous Bypass)

◦ First described by Boccardo and colleagues in 2009







Principle

Boccardo et al., 2014, Microsurgery



Intra-Operative Technique





Intra-Operative Technique

Arm

Lymphatic Flow

Chest
ICG Filter showing Lymphatics

Lymphatic Flow



Intra-Operative Technique
Micro-Anastomosis L -> V



Intra-Operative Technique
ICG Flowing into Vein and beyond

Anastomosis here, Flowing Left to Right



Outcomes

◦ ACS NSQIP database, ALND with and without ILR

◦ 2013 to 2018: 45,057 ALND alone vs 255 with ILR

◦ ILR increased OR time (288 vs 147min). Added ~ 2h+

◦ No diff in reoperation, wound dehiscence, infection



Outcomes

◦ July 2008 to December 2012, 78 patients ALND, 74 ILR

◦ 3 patients had lymphedema (8-12 months postop)

◦ RT caused edema in 8 patients, transient in 5, permanent in 3



Outcomes

◦ Systematic review and meta-analysis

◦ Risk Ratio of 0.22, Favors ILR

◦ Number needed to treat = 4



Outcomes

◦ Prospective observational study

◦ 66 patients underwent ARM & ILR

◦ Lymphedema: 44 %  Control, vs. 6% Intervention



Outcomes - RCT

◦ RCT, Randomized in OR, 1:1. ILR or no ILR
◦ Preliminary results, 72 enrolled in each arm

◦ Goal is 24-month follow up. Currently 99 patients with 12-month f/u

◦ BCRL defined as 10% relative volume change

◦ BCRL 9.5% in ILR group and 32% in control group

◦ ILR group: higher QOL, improved lymphatic function



Recommendations

◦ For patients at high risk of BCRL:
◦ prophylactic compression sleeves, 
◦ prophylactic lymphatic reconstruction should be offered. 



Impact of Radiation?

◦ What is the impact of RT on the anastomosis?

Le, 2023 Coriddi, 2023 Johnson, 
2019

Weinstein, 
2019

N ILR (vs not) 252 (vs 29) 72 (vs 72) 32 66

F/U (months) NR 12-24 11.4 8.3

Adjuvant RT 
(axillary)

82% 90% (88%) 88% (82%) 70%

Lymphedema 
post ILR (vs not)

4.8% (vs 24.1%) 9.5% (vs 32%) 3.1% 6%



Impact of RT

◦ 19 studies 

◦ 3 RCT, 5 prospective, 11 retrospective

◦ Median follow-up ranging from 6 to 119 months

◦ 3035 patients



Impact of RT

◦ Buchan et. al (Cleveland Clinic, 
Ohio), 2021, J of Plastic, 
Reconstructive & Aesthetic 
Surgery
◦ 15 patients post ALND + ILR and 

repeat ICG lymphography

◦ 15.6 months from surgery, 11.3 
months from RT

◦ Linear lymphatic transit in 12 
patients (all had RT), none had 
lymphedema
◦ 7/12 showed linear ICG flow from the 

arm to axilla



Oncologic safety

◦ Between 2016 and 2020, 137 patients underwent ALND + ILR

◦ Median follow-up of 32.9 months

◦ No axillary recurrence

◦ One local recurrence in breast and axillary skin (had declined adjuvant treatment)

◦ 16 patients (12%) developed distant metastasis



Oncologic safety

◦ Retrospective review between 
2020-2022

◦ 32 patients with breast cancer and 
ALND, 34 patients with breast 
cancer, ALND and ILR

◦ Average follow-up period 21.8 
months



Oncologic safety

◦ Small studies, short follow-up

◦ But…

◦ Lymphatics from arm

◦ Nodal disease 🡪 systemic therapy, 
radiation

◦ Anastomosis of lymphatics to vein unlikely 
to spread disease further Credit: Nathan Reticker-Flynn, Ph.D., NCI, 2022



ILR at UBC
◦ Patient selection
◦ Inclusion criteria: all ALND 18 yo and above

◦ Exclusion criteria: Metastatic, surgery during pregnancy, 
allergy to blue dye, ASA 4 and above, 

◦ Intraoperative conversion to ALND, previous ALND

◦ Relative Exclusion: BMI > 35, age > 80 

◦ Important for patients to know:
◦ Permanent tattooing where patent blue is injected

◦ Longer procedure under general anesthesia

◦ Postop: No shoulder Abduction > 90 degrees for 2 weeks



Postoperative follow-up

◦ Lymphedema Clinic at UBC
◦ Multidiscipline. We’re integrating PT for measurements and a Physiatrist. 

◦ Additional Follow-up: 6 months, 12 months, 3 years, 5 years, 10 years

◦ Circumferential arm measurements (Manual or with Perometer)

◦ Bioimpedance

◦ ICG lymphography

◦ Patient-reported outcomes



UBC Results to date
Summary of breast cancer patients who have received ALND with ILR from 

January 1, 2024, to October 31, 2024.

ALND + ILR (n=37)

ALND Only (n=11)



Demographics/Clinical 

Characteristics

n (%)

Median age at surgery (years) 55 (34 – 80)

Health authority

VCH

FHA

IHA

NHA

Yukon

29 (78)

5 (14)

1 (<3)

1 (<3)

1 (<3)

Neoadjuvant treatment

Chemotherapy

Hormone therapy

None

28 (76)

1 (<3)

8 (22)

Pathology

IDC

ILC

DCIS

Other

25 (68)

8 (22)

1 (<3)

3 (8)

pT

0

1

2

3

4

7 (19)

7 (19)

14 (38)

8 (22)

1 (<3)



UBC Results 

Large majority more than 1 Anastomosis

● Dr. Jenna Senger’s group from Ohio 
State showed:

● 2 or more vs. 1 LVB decreased 
lymphedema rates



Adopting change

https://www.informationweek.com/it-leadership/5-social-business-adopter-types-prepare-early



The future

VGH UBC LYMPHEDEMA PROGRAM - Canadian site



The future



QUESTIONS?





Outcomes

◦ Retrospective study, n=186 ILR 

◦ Sept 2016 to Sept 2020. Median Follow-up: 17 months (6 - 49)

◦ BCRL defined as 10% relative volume change

◦ Radiation 87% of patients

◦ N=90 full data set for and f/u; BCRL 9% in ILR group

◦ ILR group: higher QOL, improved lymphatic function
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