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NO DISCLOSURES
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STARTING POINT FOR 
LYMPHATIC DISEASES
• Bad Diseases with 

limited/no options
• PLE
• Plastic bronchitis
• Chylothorax
• Chylopericardium
• Chyloptysis

STARTING POINT 
FOR PROGRAM
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SYSTEMS TO PUT IN PLACE FOR
LYMPHATIC IMAGING/INTERVENTION 

PATIENTS

• Interventionalist/Surgical team

• Imaging/Interventional Venue

• Clinical service

• Clinical pathways and protocols

• Referral/Intake

• Clinic and follow up

• Oversight/Education
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PERSONNEL TO DO IMAGING/INTERVENTIONS/SURGERIES

Where we started… Where we are now..
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VENUE FOR IMAGING/INTERVENTION: XMR SUITE
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MANY PIECES OF THE PIE

General 
Surgery

HPT (General 
Pediatrics)

CICU/CCU/CPRU

PICU

NICU

Radiology
Interventional 

Radiology

Pulmonary

GI

Lymphedema 
PT/OT

Cardiac 
Anesthesia

Hematology/
Thrombosis

CVAP



22CME0420/PPT/01-23

TEAMS THAT PARTICIPATE IN THE CARE OF A 
LYMPHATICS PATIENT 

• Cardiology
• General Pediatrics (HPT service)
• Cardiac Anesthesia
• CICU/CCU (Cardiac step down 

unit)
• CPRU
• PICU
• NICU
• GI
• Nutrition/Dieticians
• Neurology
• CVAP

• Radiology 
• Interventional Radiology
• Cardiology Interventionalists
• Cardiac catheterization lab staff
• Cardiac MRI staff
• Pulmonary
• Hematology/Thrombosis 
• General Surgery/CT Surgery
• Lymphedema PT/OT
• Wound Care/Ostomy team
• Intake Center/Preadmission testing
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LYMPHATIC INPATIENT CONSULTATION SERVICE 

Service 
Attendings

Fellow

CRNPsLymphatic 
Dietician

Front Line 
Teams
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LYMPHATIC SERVICE VOLUME

• For FY23 the Lymphatic service volume has been consistently >10 
patients in house
• Average length of stay for a non cardiac patient is 37 days (range 4-81)
• Average LOS for PLE (cardiac) is 11 days
• Average LOS for PB (cardiac) is 6 days – 80% of those spent only one 

night in the ICU
• At least one non-cardiac, one neonate, and one cardiac lymphatic 

patient in house since the inception of the program in 2015
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PATHWAYS AND STANDARDIZATION OF CARE

https://www.chop.edu/clinical-pathway/management-infants-lymphatic-disorders-clinical-pathway
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GUIDELINES AND PROTOCOLS 
SPECIFIC TO THE LYMPHATIC 
PATIENT POPULATION: 
FEEDING GUIDELINE FOR 
NEONATES WITH LYMPHATIC 
DISORDER
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ORDERS/ ORDER SETS
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REFERRAL/INTAKE

• Publications
• Social Media
• Website
• Google search
• Physician to  

physician
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REFERRAL

• Nurse Navigator Staff and 
Lymphatic Nurse Coordinators:
• Contact referring 

providers/families
• Collect data/images 
• Summarize patient 

information
• Point person(s) for referring 

providers/families 

Lymphatic Intake Team
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STREAMLINED REVIEW OF DATA FOR REFERRAL PATIENTS

Nurse 
Navigators 

and 
Lymphatic 

Nurse 
Coordinators

Presentation of 
case at weekly 

Multidisciplinary 
Conference

Plan of care 
is made

Letter sent out 
to referring 
team; +/-

conference call 
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OUTPATIENT CLINIC

• In FY23 we saw 117 patients in Lymphatic outpatient clinic 

• Lymphatic Dietician with 0.5 FTE dedicated to clinic appointments, 
outpatient needs and inpatient rounding

• Participate in Comprehensive Vascular Anomalies Multi-
Disciplinary Clinic
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EDUCATION
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EDUCATION: GRAND ROUNDS/CONFERENCES

• Grand Rounds 
• Invited to speak at 25+ conferences both 

nationally and internationally.
• Some examples of the meetings are: 

• PICS
• World Congress of Pediatric Cardiology 

and Cardiac Surgery
• Chicago Lymphatic Forum 
• Brazilian World Congress of Cardiology 

and World Congress of Cardiology
• CHOP Cardiology Conference
• LE&RN Symposium
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IN-HOUSE EDUCATION

• CHOP Pediatric Grand Rounds
• CHOP Surgical Grand Rounds 
• CHOP Physician and Nursing 

Conferences
• Fellow lectures
• Resident lectures
• APP/RN orientation
• NICU Educational Rounds
• Lunch and Learn Unit based 

Education Sessions
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NURSING STANDARDS/PATIENT FAMILY EDUCATION 

• Nursing Standard: Care of the Lymphatic Embolization Patient
• Lymphatic Embolization: Patient Family Education Manual
• Lymphatic Disorders Feeding Guidelines: Neo-Surgical Clinical Care
• Discharge Instructions Following Lymphatic Intervention for Plastic  bronchitis
• Discharge Instructions Following Lymphatic Intervention for Protein Losing 

Enteropathy with a Cardiac History (Child)
• Patient Instructions: Discharge Instructions Following Lymphatic Intervention for 

Chylothorax (Child)
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FOLLOW UP

• Outpatient Lymphatic Clinic
• Lymphatic Dietician Outpatient Clinic 
• Automated emails sent out at dedicated 

timelines 
• Lymphatic Nurse Coordinators
• Telemedicine visits
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POSSIBILITIES TO DEFINE THE FIELD OF LYMPHATICS 
ARE ENDLESS ….
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BRINGING TO LIGHT A CIRCULATORY SYSTEM THAT 
WAS PREVIOUSLY IN THE DARK..
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PLASTIC BRONCHITIS SURVIVAL CURVE 
(PUBLISHED 2014)

J Am Heart Assoc. 2014 Apr; 3(2): e000865. Risk Factors and Outcome of Fontan-Associated Plastic Bronchitis: A Case-Control 
Study
Kurt R. Schumacher, MD, MS, Tajinder P. Singh, MD, MS, Joseph Kuebler, MD, Kayla Aprile, BS, Molly O'Brien, MPH, and Elizabeth D. Blume, 
MD

/pubmed/?term=Schumacher%20KR%5bAuthor%5d&cauthor=true&cauthor_uid=24755155
/pubmed/?term=Singh%20TP%5bAuthor%5d&cauthor=true&cauthor_uid=24755155
/pubmed/?term=Kuebler%20J%5bAuthor%5d&cauthor=true&cauthor_uid=24755155
/pubmed/?term=Aprile%20K%5bAuthor%5d&cauthor=true&cauthor_uid=24755155
/pubmed/?term=O'Brien%20M%5bAuthor%5d&cauthor=true&cauthor_uid=24755155
/pubmed/?term=Blume%20ED%5bAuthor%5d&cauthor=true&cauthor_uid=24755155
/pubmed/?term=Blume%20ED%5bAuthor%5d&cauthor=true&cauthor_uid=24755155
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OPPORTUNITIES TO CHANGE THOSE CURVES

Median follow up 19 months  (IQR 8 - 30)
à 8/70 (11%) with death or transplant
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IN FACT MOST OF THESE LYMPHATIC DISEASES HAD 
SIMILAR SURVIVAL CURVES…

n 5 year overall survival ± SE (%)
GSD patients complicated by effusion 20 94 ± 6
GLA patients complicated by effusion 77 84 ± 5
GSD/GLA patients without effusion 55 100 (N/A)

Gorham Stout 
and 
Generalized 
Lymphatic 
Anomaly

Slide courtesy of Dr. Cameron Trenor
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THERE ARE NOW OPTIONS FOR THE OPTIONLESS…

• Previously life-threatening 
diseases now have options:
• PLE
• Plastic bronchitis
• Chylothorax
• Chylopericardium
• Chyloptysis
• Multicompartment 

lymphatic failure
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THE NEED IS THERE AND THE TIME IS NOW...

129 total procedures done in FY23
• PLE interventions
• Chylothorax interventions
• Plastic bronchitis interventions
• Ascites (chylous and non chylous) interventions
• Chylopericardium interventions
• CLFD (anasarca) procedures
• Lymphedema procedures
• Lymphovenous Anastomoses
• Hybrid pleurodesis with embolizations
• Thoracic duct externalization
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GLOBAL COLLABORATION
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ULTIMATELY…
IT’S ABOUT THE PATIENTS
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MULTICOMPARTMENT LYMPHATIC FAILURE



22CME0420/PPT/01-23

CONGENITAL LYMPHATIC FLOW DISORDERS
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LYMPHATIC CONDUCTION DISORDERS
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PLASTIC BRONCHITIS
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MULTICOMPARTMENT LYMPHATIC FAILURE 
(PLE, ASCITES, PLEURAL EFFUSIONS)

“Dirk Dares to Dream Again”
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IN SUMMARY

• Change and Innovation is crucial for the advancement of medicine
• Patients with lymphatic dysfunction require multidisciplinary care
• Collaboration as a team is vital in a multidisciplinary program
• Setting up strong support systems are crucial to the success of any new 

program
• Systems put in place to improve patient outcomes and decrease patient 

morbidity and mortality
• We have taken the first steps in unraveling this new frontier but much 

more needs to be done
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THANK YOU

• Dr. Yoav Dori                             
• Dr. Christopher Smith
• Dr. Aaron DeWitt
• Dr. David Goldberg
• Dr. David Biko
• Dr. Chitra Ravishankar
• Dr. Dalal Taha
• Dr. Jonathan Rome
• Dr. Pablo Laje

• Dr. Katsuhide Maeda
• Dr. Jefferson Brownell
• Dr. Ganesh Krishnamurthy
• Dr. Finn Srinvasan
• Dr. Fernando Escobar
• Lauren Biroc CRNP
• Melissa Lyons RN
• Vanessa Bustard RN
• Diane Garofalo

https://www.chop.edu/centers-programs/jill-and-mark-fishman-center-lymphatic-disorders


