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Introduction: Chylothorax/abdomen can lead to prolonged hospitalization, cause developmental delays, and
sometimes become fatal. Therefore, the development of a new therapy has been investigated. Owing to the
rapidly expanding knowledge about central lymphatic disease, the etiology of chylothorax/abdomen has been
found to be recurrent and to leak due to lymphatic stenosis or obstruction. These lymphatic problems are similar
to those in peripheral lymphatic disease, for which we analyzed the lymphatic flow and treated it with direct
maneuver. Based on this, we have introduced minimally invasive procedures to correct the central lymphatic
system.

Material and Methods: We included 12 pediatric patients aged 30 days to 2 years. Five patients were diagnosed
with hereditary diseases other than cardiac anomalies. All patients were followed for >6 months after the lym-
phatic procedures were performed. Medical treatment was preoperatively given for =4 weeks and with diet/
milk restrictions.

Results: Four patients were completely cured from lymphatic leakage, three patients required further treatment,
and five patients died during intensive care, mainly because of respiratory distress.

Conclusion: Lymphangiography and lymphatic venous anastomosis are the most commonly performed proce-
dures that are effective in some patients. This novel treatment remains limited to patients with complications.
However, the new therapy that is based on the lymphatic flow analysis may become a novel approach for refrac-
tory chylothorax/abdomen. Therefore, studies on lymphatic disease are ongoing and further improvements are
expected in the future.
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Protocol

Medical treatment for 4 weeks
is unsuccessful

Lymphoscintigraphy
Indocyanine green lymphangiography

Traumatic lymphorrhea
Right to left shunt (-)

Congenital lymphorrhea
Right to left shunt (+)

| Lipiodol lymphangiography ‘ | Lymphatic venous anastomosis ‘

Fig. 1 The Protocol of treatment indications

The indications of lipiodol lymphangiography and
lymphatic venous anastomosis.
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Fig. 2 ICG lymphography findings of congenital chylothorax male, 25 days old. Two minutes after the sub-

cutaneous ICG injection (Case #1)

(a) Right thigh, (b) Left axial. Arrow head: Lymph node, Arrow: Lymph vessels, Interrupted circle: dermal back flow area
(mild~moderate). Inguinal lymph nodes were detectable in a couple of minutes after the ICG injection. No additional
injections required within one week after the initial injections to assess lymph flow.

Fig. 3 Open direct lymphangiography (Intra oper-
ative finding) (Case #2)

Lymph node puncture under microscopic dissec-
tion, 30 days old, 800g. Arrow head: Lymph node,
Arrow: 27G needle, Interrupted circle: skin dis-
sected area.
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Fig. 4 The concept of etiology of central lymph
diseases, and surgical treatments

Single circle: Pooled lymph, Interrupted circle:
Leaking, Double circle: Lymph into or out from the
central system.
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Fig. 5 Lymphatic venous anastomosis, Intraoper-
ative findings (Case #1)

Arrow head: Lymph vessel, Arrow: Branches of the
Vein, Empty arrow: Main trunk of the Vein. Vein
branches were enlarged with lymph fluid, result in
clear expansion. In this case, three lymph vessels
were anastomosed to three branches of the vein.
Outer diameters were 1.0mm for Main trunk of the
vein, 0.6mm, 0.35mm for branch of the vein, and
0.2-0.3mm for Lymphatic vessels.
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