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Chylothorax is a rare disease and massive lymph fluid loss can cause life-threatening
condition such as severe malnutrition, weight loss, and impaired immune system. If
untreated, mortality rate of chylothorax can be up to 50%. This is a case report of a 3-
year-old child with iatrogenic chylothorax. Despite conservative treatment and proce-
dures, like perm catheter insertion, the patient failed to improve the respiratory
symptoms over 3 months of period. As an alternative to surgical option, such as
pleurodesis and thoracic duct ligation which has high complication rate, the patient
underwent lymphovenous anastomosis (LVA) and lymph node to vein anastomosis
(LNVA). Follow-up at fourth month showed clear lungs without breathing difficulty
despite perm catheter removal. This is the first report to show the effectiveness of LVA

anastomosis

Introduction

Chylothorax is a condition collecting lymphatic fluid in the
pleural space from various etiology. It usually occurs after
direct injury to the thoracic duct and procedures, like
central-line insertion, are rare but known to cause chylo-
thorax."? Fortunately, the overall incidence is rare but once
occurs, it can rapidly aggravate to a life-threatening condi-
tion especially in infant and child.?

The thoracic duct and the lymphatic system carries ap-
proximately 2 to 4L of fluid per day and leakage from this
system can cause nutritional deficiencies and reduction of
immunoglobulins.>* The immunodeficiency caused by
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and LNVA against iatrogenic chylothorax.

hypogammaglobulinemia will make patients vulnerable to
infection and may even result in septic shock.>~’ To prevent
such mortality by chylothorax, surgical intervention such as
thoracic duct ligation and pleurodesis are initiated if conser-
vative managements fails.>

Conservative management includes a fat-free diet with
medium-chain triglycerides (MCT) which will bypass the
lymphatics and directly enter the portal system reducing the
chyle/lymphatic flow to thoracic duct. In addition to diet
modification, somatostatin/octreotide is known to reduce
the chyle/lymphatic flow by decreasing splanchnic blood
flow with intestinal fluid secretion.®-> However, success rate
of conservative treatment in traumatic chylothorax is only
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approximately 33 to 49% often requiring adjunctive chest tube
insertion to drainage the fluid accumulation in pleural
space.>* Clinical deterioration occurs when 1,000 to
1,500 mL of chyle is drained every day for more than 2 weeks,
thus requiring surgical intervention to prevent fatal
condition.*

There is no consensus about which surgical management
should be first line of treatment. Conventional surgical
approach like thoracic duct ligation has high complication
rate and mortality rate can be up to 25%.* As an alternative
approach, Kovach et al introduced thoracic duct to venule
anastomosis for young patients.m Stemming from this ap-
proach, Hayashida et al have done a lymphovenous anasto-
mosis (LVA) for congenital chylothorax in a low birth weight
infant. However, there are no report for LVA for iatrogenic
chylothorax.!" The authors report the first case of iatrogenic
chylothroax using LVA and lymph node to vein anastomosis
(LNVA) to successfully relieve the symptom and prevent
further aggravation.

Case

A 3-year-old male child was born with posterior urethral
valves, bilateral dysplastic kidney, and severe hydroureter.
Immediately after bilateral nephrectomy, a permanent cathe-
ter was inserted on the left subclavian vein for hemodialysis.
However, catheter malfunction was noted and catheter was
changed on May of 2020. After 5 months in October, he is
admitted for chest retraction, swelling of face, abdomen and
both lower extremity, and was found with left pleural effusion
on chest X-ray. A pigtail was inserted to drain the fluid and
evaluated which was found to be chylous effusion. Further
evaluation by computed tomography scan showed permanent
catheter injuring the subclavian vein obstructing the drainage
of the thoracic duct. The catheter was removed and magnetic
resonance (MR) lymphangiogram revealed abnormally dilated
lymphatics in the left lower neck, chest wall with contrast
media leaking into the neck, axilla, and pulmonary interstitial
space confirming chylothorax (~Fig. 1).

The drainage from the pigtail plateaued approximately
200 to 500 cc per day prior to surgery and conservative
treatment with octreotide, medium chain triglycerides was
initiated. Unfortunately, there was no improvement of the
drainage amount despite dietary conservative care and the
chest effusion on X-ray continuously aggravated (=Fig. 2).
The immunoglobulin G level decreased to 223.2 from
947.6 mg/dL, and the patient went into septic condition.
Fever was up to 39.9°C and blood culture result showed
Klebsiella pneumoniae needing antibiotic treatment. The
patient was referred for surgical intervention due to lack
of response from conservative care.

The Rationale

Clinical deterioration continued with septic condition and
poor respiratory symptom due to the obstruction of the
thoracic duct leading to chyle leakage. Without drainage of
fluid from the chest pigtails, the respiratory symptom will be
catastrophic, and with the pigtail, the metabolic imbalance

Fig. 1 MR, central lymphatics show most of lymphatic flow was drain
into the left neck, axilla, pulmonary interstitial space. MR, magnetic
resonance.

would be almost impossible to correct. Thus the patient was
considered for surgical intervention with thoracic duct liga-
tion or thoracic duct embolization to seal the leakage.
However, the severe scarring around the duct and vein was
considered to be high risk for mortality and less likely to be
successful. Knowing that both extremity had swelling prior
to insertion of pigtail, most likely from lymphedema caused
by obstruction of lymphatic drainage, we hypothesized that
inflow of lymphatic fluid to the chest can be reduced by
creating a bypass between lymphatic vessels and veins. This
option was considered as the best surgical approach after
careful review of the patient condition.

Surgical Procedure

To find the lymphatics and the adjacent superficial vein, MR
lymphangiography (MRL) and duplex ultrasonography were
used preoperatively'®'3 (~Fig. 3). During the operation,
indocyanine green (ICG) and fluorescein sodium (Fluores-
cite, Alcon, Fort Worth, TX) dye were used to identify the
functioning lymphatics located under the superficial fas-
cia.'® The lymphatic vessel on exploration showed ecstatic
diameter of 0.5 mm. The side of the lymphatic vessel was
anastomosed to the end of the superficial vein using a 11-0
nylon on dorsal region of the ankle for both legs avoiding any
interruption of lymphatic flow. Bilateral LNVA was also
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Fig. 2 After removal of permanent catheter inserted on left jugular vein, patients undergoing hemodialysis using catheter inserted directly to
the right atrium. (A) For chest X-ray, day before surgery, pigtail was inserted on left-sided lung. (B) At postoperative 10 weeks, chest X-ray shows

no aggravation of effusion, even after pigtail on left lung was removed.

performed after mapping draining lymph nodes from the
abdomen.'® (~Fig. 4) One lymph node from each side was
used to perform LNVA avoiding any interruption of flow.
After anastomosis, spontaneous drainage from lymphatic
vessel and lymph node to vein was noted confirming the
higher pressure of lymphatics draining into the vein using
the ICG under the operating microscope.'*®

Postoperative Progress

The postoperative response to LVA and LNVA was determined
on several factors including the amount of daily drainage
from the pigtail, periodic chest X-ray, and clinical laboratory
studies. The drainage reached 600 cc on day 3 and started to

Fig. 3 Lymphatic vessel and adjacent vein tracing was performed
using ICG dye and duplex ultrasound preoperatively. Side-to-end
lymphovenous anastomosis performed on dorsal region of the ankle
for both legs. Bilateral lymph node to vein anastomosis was performed
on inguinal area. ICG, indocyanine green.

gradually decrease to 205 cc on day 8, 90 cc on day 15, 30 cc
on day 25, and ultimately O cc on postoperative day 39. The
MCTs feeding was stopped at this time. The drain was
removed and the symptoms of chest retraction disappeared
and effusion on the chest X-ray was cleared despite the
removal of the pigtail (=Fig. 2). Improvement of the immu-
noglobulin G level recovering up to 604 from 223.2 mg/dL
was noted on postoperative day 34. Due to these improved
factors, the patient was discharged on postoperative day 65
without any respiratory symptom or fever. Bandaging for the
extremity was performed only during admission. On post-
operative day 126, the visit the outpatient clinic maintaining
chest X-ray without effusion and clear of any respiratory
symptoms and reduced swelling of the face.

Discussion

Chylothorax can be life-threatening as loss of lymph fluid
leads to malnutrition, weight loss, and impaired immune
system.'® If remained untreated, mortality rate of chylo-
thorax can be high as 50%. Therefore, early surgical approach
should be initiated in refractory chylothorax.*'” However
surgical treatments, like thoracic duct ligation or pleurod-
esis, are known to have high complication rate.

The thoracic duct flow starts from the cisterna chyli in
which the lymph from the lower extremity meets the chyle
from the intestine. And injury to thoracic duct by iatrogenic
cause can result in chyle leakage to thorax interstitium space
due to the pressure gradient resulting in chylothorax.

The LVA and LNVA is aimed to reduce lymphatic collection
by allowing the lymphatic fluid to bypass into lower pressure
veins and ultimately reducing the lymphatic
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Fig. 4 (A, B) LVA done at dorsum of foot (C, D) LNVA done above inguinal crease. LNVA, lymph node to vein anastomosis; LVA, lymphovenous

anastomosis.

pressure.'?'8-20 This principle can be applied for chylo-
thorax who has pathology of increased thoracic duct pres-
sure. Thus, by reducing the inflow to the thoracic duct, LVA
and LNVA may be an useful procedure to redistribute the
pressure gradient between thoracic duct, lymphatic system,
and venous system. By anastomosing from the side of the
lymphatic vessel to the end of the vein, there was no
interruption of the lymphatic flow but allowed the high
pressure lymphatic fluid to drain into the vein. This change
of pressure dynamics along thoracic duct system will redi-
rect the lymphatic flow and regulate the chyle flow, and
eventually reducing the chyle leakage as shown in this case
report. Other reports have shown similar success for con-
genital chylothorax."" Being a minimally invasive surgery
with little complication, this approach may shed new prom-
ise for chylothorax with increased thoracic duct pressure
compared with the direct approach to thoracic duct which
can cause complication in up to 38.3% and mortality in
25942122

This article has a limitation of being a single case report
and further evaluation is needed to confirm this approach.
However, this article is the first paper to show the possible
role of LVA and LNVA as a safer and an effective physiologic
solution for posttraumatic chylothorax patient with in-
creased thoracic duct pressure. Further research and clinical
practice are warranted based on this case report.
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