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1  |  INTRODUCTION

Chylothorax is a postoperative complication after tho-
racic or cardiovascular surgery.1 The chronic loss of chyle 
leads to nutritional, metabolic, and immunological prob-
lems that are responsible for longer hospital stays and a 
relatively high mortality in patients with chylothorax.2 
Treatment of chylothorax has traditionally been per-
formed conservatively3 including the administration of 
MCT- based formula, octreotide, somatostatin analogs, or 
corticosteroids. Chemical pleurodesis with instillation of 
various agents (OK- 432, bleomycin, and povidone- iodine) 
in the pleural space is occasionally needed as second- line 
treatment.

Recently, the successful treatment of prenatal and neo-
natal chylothorax by pleurodesis using OK- 432 has been 
reported.3 However, there have been only a few reports 
describing whether or not treatment using OK- 432 for 
infants with chromosomal abnormalities is effective and 
safe.

We herein report the successful use of OK- 432 for a 
low- birth- weight infant with trisomy 18 who developed 
refractory chylothorax after thoracic surgery.

2  |  CASE PRESENTATION

A 40- year- old, gravida 4, para 2 woman was referred to 
our perinatal center at 34 weeks’ gestation because of sus-
pected left congenital diaphragmatic hernia (CDH). No 
abnormal family history was recorded.

A female infant weighing 1920 g was born via Cesarean 
section at 37 weeks and 2 days’ gestation. Immediately 
after delivery, she was intubated, and synchronous in-
termittent mandatory ventilation (SIMV) was started. 
Low- set ears and widely spaced eyes were shown at birth. 
Chest X- ray showed an elevated hemidiaphragm with the 
mediastinum shifted to the right side and gastric herni-
ation into the thoracic cavity. An echocardiogram on the 
first day of life showed ventricular septal defect (VSD), 
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Abstract
Chylothorax is a rare but life- threatening condition in neonates. We herein report 
the successful use of OK- 432 for a low- birth- weight infant with trisomy 18 who 
developed refractory chylothorax after thoracic surgery. Increasing the concen-
tration of OK- 432 seems useful in cases with a lot of pleural effusion.
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coarctation of aorta (CoA), and a large patent ductus ar-
teriosus (PDA) with bidirectional shunt and severe pul-
monary hypertension. A genetic analysis was performed 
because there were multiple malformations, revealing 
trisomy 18.

The respiratory and circulatory dynamics gradually 
stabilized, and surgery was performed at three days of life. 
Laparotomy revealed left diaphragmatic hernia with a 
hernial sac containing the left lateral segment of the liver 
and stomach. The sac was removed, and patch closure was 
performed with a Gore- Tex sheet.

Mechanical ventilation was also required after sur-
gery. Chest X- ray showed that the left pleural effusion 
had increased gradually after initiating breast milk feed-
ing (Figure  1A and B), so thoracentesis was performed 
at 15 days of life, and chylothorax was confirmed by the 
appearance and analysis of pleural effusion (Figure  1C, 
chylous effusion and elevated triglyceride 358  mg/dL). 
Furthermore, bilateral pleural effusion was shown on ul-
trasonography and chest X- ray, so bilateral thoracic drain-
age was performed. Conservative therapy with fasting 
and octreotide and corticosteroids was initiated, but the 
pleural effusion did not decrease. Octreotide infusion was 
initiated at 0.5 μg/kg/h and increased to a maximum dose 
of 10 μg/kg/h.

High pulmonary blood flow due to VSD became appar-
ent, so bilateral pulmonary artery banding was performed 
at 25 days of life. The chylous effusion further increased 
after cardiovascular surgery (Figure  2). The chylotho-
rax was resistant to conservative therapy for more than 
3  weeks, so pleurodesis using OK- 432 was planned at 
38 days after obtaining informed consent. First, 1 KE OK- 
432 (at a concentration of 1 KE in 10 ml normal saline) 
was injected into the right pleural cavity. The chest drain 
was clamped after injection of OK- 432 for as long as pos-
sible. The patient's posture was changed from the supine 

position to the right lateral decubitus position two hours 
later and to the left lateral decubitus position a further two 
hours later. In the first pleurodesis, the chest drain was 
clamped for only four hours because the breathing status 
deteriorated as the pleural effusion increased. Chylous ef-
fusion was not decreased after initial pleurodesis. In the 
second pleurodesis session at 45  days of life, the same 
method was performed and led to the same result. The 
concentration was, therefore, changed from 0.1 KE/ml to 
0.2 KE/ml, and 1 KE of OK- 432 was injected into the same 
side at 52 days, with the chest drain clamped for 9 h. The 
same method was again used at 58 and 67 days, with the 
chest drain clamped for 14 and 20 h, respectively. The chy-
lous effusion decreased gradually after the third pleurod-
esis procedure (Figure 2). The left and right chest drains 
were able to be removed at 72 and 74 days, respectively. 
There was no recurrence of chylothorax after removing 
the drainage tube. Mechanical ventilation was able to be 
withdrawn at 143 days. At present, only oxygenation with 
a 0.5  L nasal cannula is required at 1  year old, with no 
recurrence of chylothorax or left CDH having been noted 
(Figure 3).

3  |  DISCUSSION

Chylothorax is a rare but life- threatening condition in 
neonates, particularly in neonates with chromosomal 
abnormalities. It is well known that chylothorax is often 
seen in children with chromosomal abnormalities, such 
as trisomy 21, Turner's syndrome, and Noonan's syn-
drome due to vascular and lymphatic malformations.2 
Conservative treatment using MCT- based formula, octre-
otide, somatostatin analogs, or corticosteroids has tradi-
tionally been performed due to their effect on splanchnic 
circulation and lipid absorption.4 With conservative 

F I G U R E  1  Chest X- ray after surgery for CDH and the appearance of pleural effusion. (A) Pleural effusion was not noted just after 
the operation. (B) The pleural effusion increased after initiating breast milk feeding. (C) Chylothorax was confirmed by the appearance of 
pleural effusion underwent thoracentesis at 15 days
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treatment, complete resolution of pleural fluids can be 
observed within 30 days for 80% of congenital chylotho-
rax patients.5

However, there are no definite guidelines about which 
treatment is the most useful for persistent chylothorax. 
Some authors have suggested that surgical intervention 
may be necessary in cases with massive or persistent pleu-
ral drainage.6,7 However, surgery such as pleuroperitoneal 
shunting, thoracic duct ligation, and lymphaticovenous 
anastomosis, should be performed only when conserva-
tive treatments fail, as such approaches are highly invasive 
in children. Pharmacologic or chemical pleurodesis has 
also been suggested as a possible alternative step before 
surgery in pediatric patients, with instillation of various 
agents (OK- 432, bleomycin, tetracycline, and povidone- 
iodine) in the pleural space.8 However, there are no rec-
ommendations about which agent is the most useful for 
managing chylothorax.

OK- 432 is an inactivated preparation of Streptococcus 
pyogenes that is an effective sclerosing agent.9 It causes 
pleurodesis by inducing a strong cellular and cytokine- 
mediated inflammatory response and has been widely 
used to treat macrocystic lymphatic malformations in 
children.10 Although the successful treatment of neona-
tal and prenatal chylothorax by intrapleural instillation 
of OK- 432 has been reported,3,5,7 there are only a few re-
ports in neonates with chylothorax, with reports concern-
ing such patients with chromosomal abnormalities being 
even rarer. Furthermore, there have been no reports 
concerning the efficacy of pleurodesis using OK- 432 for 
high- risk patients, such as a low- birth- weight infant with 
18 trisomy.

F I G U R E  2  Clinical course and therapeutic management of postoperative chylothorax
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F I G U R E  3  Chest and abdominal X- ray findings at one year 
old. Chest X- ray indicated no recurrence of chylothorax or left CHD 
at one year old
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We selected OK- 432 because it was allowed for the 
treatment of chylothorax under the insurance system of 
our country and had fewer side effects than other agents.5 
Regarding the dosage, previous reports described the in-
jection of 0.5  KE OK- 432 for pleurodesis.3 In our case, 
1 KE OK- 432 (at a concentration of 1 KE in 10 ml normal 
saline) was injected into the pleural cavity, as substan-
tial chylous effusion was noted, so the concentration of 
OK- 432 might have become diluted. OK- 432 was ineffec-
tive at the first two sessions due to the shortness of the 
clamp time because of the patient's respiratory disorder 
associated with increasing pleural effusion. Therefore, 
at the third pleurodesis session, the concentration was 
changed from 0.1 KE/ml to 0.2 KE/ml, and 1 KE of OK- 
432 was injected. The chylous effusion gradually de-
creased due to the increased concentration of OK- 432, 
and chylothorax was ultimately cured after performing 
pleurodesis five times.

OK- 432 is useful for refractory chylothorax, but 
there are some side effects, including a fever and respi-
ratory disorder.5 A fever was observed in the present 
case after pleurodesis but resolved within a few days. 
Furthermore, this patient was able to finally be with-
drawn from mechanical ventilation at 143 days of life. 
Now, only oxygenation with a 0.5 L nasal cannula is re-
quired at 1 year old, and chest X- ray has shown that the 
lung field is clear.

4  |  CONCLUSIONS

Intrapleural injection of OK- 432 was useful for treating a 
low- birth- weight infant with trisomy 18 who developed 
refractory chylothorax after thoracic surgery. This ap-
proach has been shown to effectively increase the con-
centration of OK- 432 in cases with a large amount of 
pleural effusion. However, there are some side effects, in-
cluding a fever and respiratory disorder. Given the small 
number of cases involving pleurodesis with OK- 432, the 
accumulation of cases is difficult at present. Therefore, 
reports concerning the usefulness of OK- 432 for high- risk 
patients with chromosomal anomalies, like our case, are 
essential to prove its effectiveness and highlight its side 
effects and safety of use.
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