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Case Report

Cessation of severe chylothorax and chylous ascites in a
newborn with trisomy 21 after whole blood pleurodesis: A
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Abstract

We present a case of a newborn with trisomy 21 and congenital lymphatic malformation leading to severe chylothorax and chylous ascites, which was successfully
treated with autologous blood pleurodesis. Other established measures like adaptet enteral nutrition, parenteral nutrition, octreotide therapy and operative pleurodesis

failed to decrease pleural fluid secretion beforehand.

The second interesting aspect of this case is the fact, that intragastrally administered methylene blue resulted in a profound staining of the complete body.

This is, to our knowledge, the fist surviving child of this constellation reported in the literature.

Introduction

Fluid collection in tissues, such as nuchal edema, is caused by
abnormal development of lymphatic vessels and is a common feature
in fetuses with trisomy 21 [1]. In most of the cases the amount of fluid
declines spontaneously before birth [2]. In some patients generalized
lymphatic malformation causes continuing chylothorax and chylous
ascites and as a final result hydrops fetalis [3]. This constellation is
usually associated with a poor prognosis [4].

Established conservative therapy of connatal chylothorax alongside
tapping the fluid is feeding medium-chain triglyceride formula,
parenteral nutrition or administration of octreotide [5,6]. If these
measures fail, pleurodesis is necessary. It causes an inflammatory
reaction which leads to adhesion of the pleural sheets. There are
several possible options to achieve this intrapleural inflammatory
reaction. In mild cases just tapping the fluid with intrapleural tubes
causes such a reaction via physical irritation. The same principle is
surgical pleurodesis. Another option is to inject chemical compounds
such as cytostatic drugs, tetracycline, povidon-iodine or talcum in the
pleural cavity [7]. Finally, also biological compounds like a low virulent
streptococcus pyogenes strain (OK-432) or, as in this case blood, can
have the same effect [8].

Methylene blue is therapeutically used for methemoglobinemia [9].
Besides this, it is an established dye for intravital staining [10].

Patient presentation

Herein we present a patient with Down syndrome and persistent
severe chylothorax in combination with chylous ascites caused by
lymphatic malformation.

The patient was born to a 34 year old gravida 2 para 1 woman
by cesarean section at a gestational age of 31 4/7 weeks. Prenatally,
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trisomy 21 was diagnosed via amniocentesis. The 1700 gram weighing
female neonate with Apgar-scores of 4 (1 min) and 6 (5 min) required
immediate intubation and positive pressure ventilation as well as
drainage of pleural fluid to achieve adequate postnatal gas exchange.

A congenital heart defect and other severe malformation were
ruled out sonographically, connatal infection with cytomegalovirus,
parvovirus b19 and varicella-zoster virus was ruled out serologically
and via polymerase chain reaction prenatally.

Continuous drainage of pleural fluid and ascites was necessary
owing to a high rate of pleural fluid secretion. The patient had to
be mechanically ventilated over a period of 80 days with the final
extubation at postnatal age of 104 days.

Chylothorax was diagnosed with analysis of pleural fluid which
revealed a content of 1.8 x 10° leukocytes per liter with 95.2%
lymphocytes, 19.4 gram per liter of protein and 1.63 millimole per
liter triglycerides [11]. Lymphoscintigraphy showed normal lymphatic
drainage in arms and legs to axillary and inguinal lymph nodes without
any trace of abdominal or thoracic lymphatic drainage (Figure 1).
After starting breast milk feeding, clouding of the pleural fluid was
seen. Therefore, medium chain triglyceride formula was subsequently
administered.
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Figure 1. Lymphoscintigraphy after subcutaneous tetra-limb injection of 18 MBq Tc-99m
nanocolloid albumin; (A) Planar scan 1 hour p.i. showing a normal lymphatic drainage
from the limbs into axillary and inguinal lymph nodes (B) Planar scan 20 hours p.i. without
evidence of further abdominal or thoracic lymph flow.

Figure 2. Generalized blue coloring of skin, ascites, gastric secretion and urine after
administration of 15 mg of methylene blue via nasogastric tube.

As effusions persisted, complete parenteral nutrition (over a time
span of 61 days) and octreotide therapy were started. Despite intensified
conservative therapy (dosing of octreotide was raised to a maximum
of 700 micrograms per kilogram and day) the amount of tapped fluid
from the pleural cavity remained high, so surgical pleurodesis with
placement of fibrin sponges in the right pleural cavity was attempted
on day 56. Despite central lymph vessels had not been detected
during szintigraphy, 6 mg/kg of methylene blue were administered
intraoperatively via nasogastric tube to determine if any circumscribed
leaks into the pleural cavity were detectable. This was not the case.
The dye instead produced a blue coloring of the complete skin and all
body fluids (Figure 2). Haemolysis, methemoglobinemia, neurological
symptoms or other side effects which are described in literature were
not observed [12].

The surgical intervention brought only a temporary relief. When the
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amount of drained fluid resurged to the preoperative level, autologous
blood pleurodesis as an expanded access measure was performed after
the parents gave written consent on day 64 of the patient’s life: 10
milliliters of the patient’s blood were drawn from a central line placed
in the jugular vein, anticoagulated with 50 units of heparin and injected
into the right pleural cavity via the pleural catheter. Drainage was
discontinued for one hour and patient’s position was alternated every
10 minutes to maximize the blood’s distribution in the pleural cavity.
After one hour the drainage was reopened. Fever up to 38.6° Celsius
and elevated C-reactive protein up to 19.7 milligram per liter occurred
three hours after the procedure, blood-cultures remained sterile.
Within two days after blood injection, the production of pleural fluid
on the right side ceased completely. Chyle production in the left pleural
cavity increased temporarily but subsequently ceased as well. Within
seven days of the procedure both pleural drainages could be removed.
One more single tap of the left pleural cavity had to be performed on
day 23 after the procedure. Subsequently no more pleural effusions
where seen.

Eight days after cessation of pleural effusions an increased amount
of chylous ascites was observed, which had to be drained for 24 days
until it vanished. The patient was discharged home on postnatal day
135 in good general condition. Subsequent neurological development
was within the normal range of patients with trisomy 21.

Discussion

In the presented case malfunction of central lymph vessels led to
diffuse secretion of fluids into all body cavities. This presumption is
supported by the fact that initial scintigraphy showed no central lymph
vessels and enterally administered methylene blue distributed all over
the body and was eliminated to a large extend via the pleural effusions
rather than via the usual lymphatic drainage into the blood stream
followed by renal excretion.

Because of possibly severe side effects of methylene blue
administration, we appeal to enterally administer this drug only with
caution in patients with abnormal lymphatic drainage.

In our patient the initially accomplished conservative measures to
treat chylothorax and chylous ascites consisting of enteral nutrition
with a medium-chain triglyceride formula, total parenteral nutrition
and octreotide administration remained futile over 56 days, so
surgically pleurodesis was attempted and failed as well. Therefore
biological pleurodesis with blood instillation into one pleural cavity
was performed. Blood pleurodesis was first used to treat recurrent
air leaks when operative pleurodesis was no option but has also
been described as another effective option in patients suffering from
persistent fluid leaks [13]. Regarding newborn infants, one case was
successfully treated with blood pleurodesis, although this patient had
a normal karyotype and a different diagnosis (pulmonary congenital
lymphangiectasia). He just developed pleural effusions postnatally after
oral feeding was started [14].

In our case, effusions in the left pleural cavity definitely disappeared
within two days after blood pleurodesis. The subsequent elevated
C-reaktive protein and blood cultures remaining sterile indicate an
inflammatory reaction. This inflammation might have been caused by
an interaction between leucozytes in chyle and the instillated blood
and led to tight adherence between pleural sheets. The close temporal
connection between the inflammation and cessation of effusions
suggests that blood pleurodesis was curative in this case. Possibly, the
inflammation spread to the opposite pleura and the peritoneum after
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a short time lag. Alternatively, a spontaneous improvement of lymph
flow developed at the same time unrelated to the blood pleurodesis.
However, it appears unlikely that the close temporal relation occurred
just by chance after such prolonged futile treatment efforts. The
lymphatic fluid henceforth was drained in another direction. This is
supported by the fact that the lymphatic drainage into the left pleural
cavity and subsequently the abdomen increased when the right pleural
cavity was gummed up.

Trisomy 21 with severe antenatally diagnosed pleural effusions is
a rare but very severe disease [15]. To our knowledge, this patient is
the first surviving newborn of this constellation who survived thanks
to blood pleurodesis. We conclude that blood pleurodesis may be
considered in patients with severe pleural effusions due to generalized
lymphatic malformation as a valuable therapeutic option.

We obtained informed consent of the patient’s parents to publish
the patient’s case including photography which allows the patient to be
identified in a scientific publication.
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