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In 1973, during the 4th International
Congress on Lymphology in Tucson, thoracic
surgeon Herbert Maier, a devout card-
carrying lymphologist, chatted in our office
about his latest mission – to raise awareness
of what he coined “chyloptysis” and the
neglected role of the “(cardio)thoracic
lymphatic system” in a variety of rare and
common lymphatic disorders. As a daily
reminder of the body’s vulnerability to
dysfunction of the interstitial fluid drainage
system, he himself had suffered from a
recurrent craniopharyngioma for more than
20 years plagued by a continuous nasal leak
of cerebrospinal fluid through his re-operated
and chronically infected cribiform plate. In a
visionary yet long buried paper (1) from his
1966 Presidential Address to the American
Thoracic Society, he called attention to the
lymphatics of the chest as the next frontier
for thoracic surgeons. Further, he confessed
to us his frustrating encounters with a little
known usually fatal lung disease without a
name (now called lymphangioleimyomatosis
or LAM), which he viewed as a prime
example of disordered pulmonary lymphatic
proliferation, influenced by female hormones,
and commonly manifesting as chylous
effusions and occasionally as “chyloptysis” –

expectoration of milky intestinal lymph. 
He cared compassionately and alone for a
group of these LAM patients and improved
their outlook with a variety of operative
approaches to lymphatic complications,
rerouting the lymph circulation, and suppres-
sing hormonal influences. At the same time,
the newly formed International Society of
Lymphology (ISL) in its earliest Congresses
(2) was also focusing on improved visualiza-
tion of the previously inaccessible peripheral
and central lymphatic system by invasive
lipid-soluble contrast lymphography (LAG)
(Kinmonth, Viamonte, Ruttimann, Wallace,
Kandl) and also featuring visceral chylous
reflux syndromes and their treatment
including dietary and operative approaches
[surgeons from Belgium (Godart, Gruwez),
France (Servelle), Italy (Tossati) and Brazil
(Degni, Cordeiro) among others].

In this issue of Lymphology, in an era
where cardiac surgery has reached new
heights in rescuing infants born with
previously unsurvivable complex congenital
cardiac anomalies, Herbert Maier’s simple
and timeless observations resonate with the
case report of a child successfully treated 
for life-threatening “plastic bronchitis”
manifesting as chyloptysis after a series of
cardiovascular operations leading up to a
Fontan procedure for hypoplastic left
ventricle (3). Indeed, the Pediatric Cardiology
and Pulmonary Divisions at the University of
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Arizona have seen three such cases arising
years after a successful Fontan procedure,
with two of the children surviving long-term
and now leading near normal lives. In part
this success was due not only to careful
control of the cardiovascular system and
hemodynamics, i.e., dictated by the status of
the heart and blood vessels (viz, arteries,
veins, and blood capillaries) but especially
from particular attention to the lympho-
dynamics and that other vasculature – the
lymphatic system. Dynamic minimally
invasive bipedal whole body lymphatic
imaging (lymphangioscintigraphy) precisely
pinpointed the area of lymph reflux into the
tracheobronchial tree and thereby the site of
formation of near daily suffocating chylous
bronchial casts. Initially, octreotide slowed
intestinal lymph flow and subsequently,
simple dietary manipulation eliminating
dietary fat and the long-chain triglycerides
that form chylomicra, sufficed to control 
the condition for several years. Maintenance
therapy with captopril further reduced
cardiac afterload (and central venous
pressure) – likely decreasing lymph formation
and promoting lymph return to the cental
venous system (4) – and subsequently,
thoracic duct ligation, when dietary compli-
ance became an issue several years later,
completed the formula for clinical success
and improved quality of life. It remains
unknown whether the lymphatic disorder
producing chyloptysis so prominently after
the Fontan procedure was entirely secondary
to operative interruption, pressure-flow
disturbances, or complicated by associated
congenital lymphatic abnormalities. Indeed,
cardiac anomalies not uncommonly are
featured in a variety of congenital including
hereditary lymphedema (“lymphologic”)
syndromes (5), particularly those involving
disturbed valve formation common to the
heart, veins, and lymphatics. Indeed, multiple
genes and corresponding proteins have been
specifically implicated in this process and
underlie human disorders and transgenic
mouse models manifesting lymphedema

and/or chylous effusions as well as cardiac
and venous anomalies (6).

Nonetheless, this case report and the
three others that follow it in this issue of
Lymphology, each an “n-of-1 clinical trial”
(7), reemphasize the importance of the
lymphatic system in complex, rare but now
treatable cardiopulmonary and abdominal
visceral disorders as well as in common
conditions such as portal hypertension/
hepatic cirrhosis and congestive heart failure
(4,8). Importantly, lymphatic system
pathophysiology can be vividly and routinely
displayed by bipedal lymphangioscintigraphy
(even in the neonate), and supplemented by
indocyanine green (ICG) and magnetic
resonance lymphography although conven-
tional oil contrast LAG may be necessary for
fine delineations prior to lymphatic surgery.
Further, the success of relatively simple
straightforward dietary and operative
maneuvers can control the life-threatening
lymph reflux (9).

In the 1950’s and 1960’s, leading up to
the founding of the International Society of
Lymphology nearly 50 years ago, visualization
of a wide variety of human lymphatic
diseases through invasive conventional LAG
and documentation of the lymphodynamics
of common disturbances such as hepatic
cirrhosis and congestive heart failure (4,8) by
thoracic duct cannulation and drainage drew
attention to the broad clinical relevance of the
lymphatic system. Now in the era of
molecular lymphology, advanced multimodal
lymphatic imaging, and spectacular cardiac
and microvascular surgical advances,
thoracic surgeon- lymphologist Herbert
Maier’s prescient challenge remains to further
explore lymphatic system physiology,
pathophysiology, and interrelationships with
other body systems, dissect molecular
mechanisms, and translate these insights into
new and effective non-operative and
operative approaches. In the final analysis,
the lymphatics may be at the heart of these
rare and many other perplexing common
conditions.

Permission granted for single print for individual use. 
Reproduction not permitted without permission of Journal LYMPHOLOGY.



46

REFERENCES

1. Maier, HC: The pulmonary and pleural
lymphatics: A challenge to the thoracic
explorer. J. Thorac. Cardiovasc. Surg. 52:
155-63, 1966.

2. Ruttimann A (Ed.): Progress in Lymphology.
Georg Thieme Verlag, Stuttgart, 1967.

3. Parikh, K, M Witte, R Samson, et al:
Successful treatment of plastic bronchitis with
low fat diet and subsequent thoracic duct
ligation in child with fontan physiology.
Lymphology 45:47-52, 2012. 

4. Witte MH, AE Dumont, RH Clauss, et al:
Lymph circulation in congestive heart failure:
Effect of external thoracic duct drainage.
Circulation 39:723-733, 1969.

5. Northup KA, MH Witte, CL Witte:
Syndromic classification of hereditary
lymphedema. Lymphology 36 (2003), 162-189.

6. Jones, KA, MH Witte: Hereditary and
familial lymphedema syndromes. In:
Lymphedema: A Concise Compendium of
Theory and Practice. Chapter 3. Lee, BB, J
Bergan, SG Rockson (Eds.), Springer,
London, pp 29-39, 2011.

7. Berlin, JA: N-of-1 clinical trials should be
incorporated into clinical practice. J. Clin.
Epidemiol. 63:1283-1284, 2010.

8. Witte MH, AE Dumont, WR Cole, et al:
Lymph circulation in hepatic cirrhosis: Effect
of portacaval shunt. Ann. Intern. Med.
70:303-310, 1969.

9. Campisi, C, F Boccardo, M Witte, et al:
Lymphatic surgery and surgery of lymphatic
disorders. In: Venous and Lymphatic Diseases,
Chapter 42, RS Dieter, RA Dieter Jr, RA
Dieter III (Eds.), McGraw Hill, New York,
NY, pp. 607-629, 2011.

Marlys H. Witte, MD
Professor of Surgery
University of Arizona College of Medicine
Department of Surgery
1501 N. Campbell Avenue
Tucson, AZ 85724-5200 USA
e-mail: lymph@surgery.arizona.edu

Permission granted for single print for individual use. 
Reproduction not permitted without permission of Journal LYMPHOLOGY.




