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미숙아에서 Octreotide를 사용하여 치료한 선천성 유미흉 1례
순천향대학교 의과대학 소아과학교실
안윤진·전유훈·김성신·박재옥·김창휘

Chylothorax, defined as escape of chyle from the thoracic duct into the thoracic cavity,
is the most common cause of pleural effusion during the neonatal period. The use of
octreotide, a synthetic analogue of the somatostatin, for the treatment of congenital idiopathic chylothorax, has not been previously reported in Korea. We report here a case of
idiopathic congenital chylothrax successfully treated with octreotide in a premature infant
who showed no response to conservative therapies. (J Korean Soc Neonatol 2006;13:
261-266)
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Down syndrome and also be associated with an
abnormality of the lymphatic duct and conditions

Introduction

such as polyhydramnios, hydrops fetalis, intrathoracic mass lesions, superior vena caval obChylothorax, defined as escape of chyle from

struction. Secondary chylothorax usually develops

the thoracic duct into the thoracic cavity, is the

as a result of trauma or thoracic surgery. The

most common cause of pleural effusion during the

principle approach to therapy for chylothorax is

1)

neonatal period . Chylothorax may cause signifi-

the prevention of pulmonary collapse and supple-

cant breathing difficulty, necessitating the use of

mentation of nutritional deficits caused by loss of

ventilation support, and significant loss of fluid,

chyle; conservative therapy currently includes the

protein, immunoglobulin and lymphocytes. Chylo-

use of a low-fat diet with MCT (medium chain

2)

thorax may be primary or secondary in etiology .

triglyceride), or discontinuation of enteral feeding

Primary chylothorax occurs either congenitally or

replaced by total parenteral nutrition . Surgery is

spontaneously. It can be associated with chromo-

attempted in cases where spontaneous resolution

somal abnormalities such as Noonan, Turner or

does not occur within a month of onset. However,
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3)

surgery has associated risk and is not always
successful. The surgical approach to treatment of
intractable cases can lead to a prolonged hospital
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stay and increase the already high costs of caring

was not dysmorphic. A chest radiograph revealed

for a premature infant.

massive

pleural

effusions

bilaterally

(Fig.

1).

In order to eliminate some of these risks and

Cranial ultrasound was within normal limits. The

adverse effects, somatostatin or its long acting

abdominal ultrasound had no abnormal findings

analogue, octreotide, has been recently suggested

except for the ascites. The echocardiogram

as

a new treatment

option for

postoperative
4-6)

chylothorax in both adults and children

as well

7-11)

was

also normal. Laboratory data on admission demonstrated a normal complete blood count and

when

the electrolytes, serum total protein/albumin 3.9/

conservative treatment has failed. It is known

2.6 (g/dL), AST/ALT 35/7 (IU/L) and LDH 772

that somatostatin reduces intestinal absorption of

(U/L) were all within normal limits. Initial pleural

fats

flow and decreases

fluid analysis revealed the following: straw color,

motility . We report a case of idiopathic con-

erythrocytes >1,000 cells/mm , white blood cells

genital chylothorax in a Korean premature infant

3744 cells/mm

who was successfully treated with octreotide

(94%), protein 2.96 g/dL and triglycerides 29 mg/

as neonates with congenital chylothorax

and intestinal blood
12)

Ⓡ

(Sandostatinr , Novartis, Stein, Switzerland).

3

3

with predominantly lymphocytes

dL (day 10) and 280 mg/dL (day 14) (Table 1).
The presence of a chylothorax was confirmed by
lipoprotein electrophoresis (presence of chylomi-

Case Report

cron fraction: 4.7%). Chromosome analysis was
normal and viral serology (toxoplasma, rubella,
A 2410 gm male neonate was delivered by

cytomegalovirus, herpes simplex, syphilis) was

cesarean section at 33 weeks and two days of

not indicative of infection. The pleural fluid cul-

gestation. The mother, a 23-year-old primigra-

ture was negative. The combined chyle losses

vida, was referred to our hospital because of fetal
hydrops with bilateral pleural

effusion at

33

weeks of gestation. There was no significant
maternal medical or obstetric history. Emergency
cesarean section was carried out because of fetal
distress. The Apgar score was 2 at 1 minute and
7 at 5 minutes. After delivery, the infant exhibited respiratory distress, cyanotic skin color, and
severe intercostal retraction. He was intubated
and chest tubes were inserted bilaterally immediately after birth in the operating room; about 100
cc of pleural fluid was aspirated. Resuscitation
also included assisted ventilation and placement of
an umbilical venous line. The blood pressure was
42/20 mmHg, pulse rate was 120/min and respiratory rate was 60/min. The physical examination showed continued cyanotic skin color, decreased breathing sounds, chest wall retraction,
abdominal distension and a fluid wave. The infant

Fig. 1. Chest AP on admission reveals right pleural
effusion and left hydropneumothorax and subcutaneous emphysema at the left lateral chest wall.
Chest tubes inserted for both hemithoraces.

- 262 -

― 선천성 유미흉 ―

from both chest drains are illustrated in Fig. 2.

from the mother. However the chest fluid was

The patient was put on nil per os and started on

markedly increased after feeding and therefore the

total parenteral nutrition; after 24 hours the drai

enteral feeding was discontinued eight days after

nage fell to 100 mL/day (day 1 : 400 mL/day),

admission. On the thirteenth day of admission, we

stabilizing at this level for the next six days. The

tried the breast milk again and after a day, the

infant was extubated on day four. On the sixth

chest fluid became muddy white. As the pleural

day of admission, we started breast milk feeding

effusion became muddy white after breast milk
feeding we changed to a medium-chain triglyceride (MCT) formula fifteen days after admis-

Table 1. Laboratory Data after Admission

Blood chemistry
Total protein (g/dL)
Albumin (g/dL)
Triglyceride (mg/dL)
Pleural effusion study
Color
3

RBC (/mm )
3
WBC (/mm )
Neutrophil (%)
Lymphocyte (%)
Protein (g/dL)
Albumin (g/dL)
Triglyceride (mg/dL)
Culture

HD1

HD10

3.9
2.6

3.6
2.0
89

sion. Despite the implementation of the standard

HD14

treatment regimen with enteral rest and total
parenteral nutrition, MCT formula, and repeated
thoracentesis, the chylous leak persisted for more
than six weeks.
In order to avoid the risks associated with

straw

straw

>1,000
2016
13
54
2.16
1.2
29
No
No
growth growth

Muddy
white

surgery, octreotide was introduced, initially at a
dose of 30 mcg/kg/day in three divided does on

>1,000
3744
1
94
2.96
2.0

day 44 after obtaining informed consent from the
parents. With increase in the dosage of octreotide
to 10 mcg/kg/day every 72 hours, the amount of
drainage was reduced markedly. Total suppression (drainage : <10 mL/day) was achieved with a

280
Not
checked

dose of 50 mcg/kg/day, given for three days.
Octreotide was slowly weaned over a period of
two weeks without recurrence of the chylothorax.
Octreotide was finally discontinued on day 63,
and the chest tubes were removed. No side effects such as diarrhea, hypotension, liver and renal impairment or hyperglycemia were observed
throughout the whole treatment period. The infant was started on MCT formula three days
after total resolution of the drainage. The patient
was discharged on day 75 after birth. He is now
two years old and is gaining weight appropriately.

Discussion

Fig. 2. Effect of subcutaneous octreotide on chyle
output.

Chylothorax can be fatal because it can be
associated with malnutrition and systemic infec-
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tion due to immunosuppression in the neonate. It

ways, thus diminishing lymphatic flow through

is defined as the accumulation of lymphatic fluid

the thoracic duct. The chyle contains prothrom-

in the pleural space (total cell count >1,000 cells/

bin, fibrinogen, immunoglobulin and lymphocytes,

µL, lymphocyte predominance >80%, triglyceride

so loss of these compounds place the neonate at

>1.1 mmol/L with oral intake, existence of chylo-

risk for coagulopathy, sepsis, nutritional depletion,

3)

micron) . Chylothorax forms when the thoracic

water and electrolyte loss, hypolipemia, and lym-

duct is disrupted. Dietary fats, in the form of

phopenia of T cells with a resulting immuno-

long-chain triglycerides, are transported to the

suppression. Respiratory failure due to lung com-

blood via the thoracic duct in the form of chylo-

pression, prolonged enteral rest, total parenteral

microns. Chylothorax is the most common cause

nutrition associated with hepatic toxicity, central

1)

of pleural effusion in the neonatal period ; the

venous catheterization and chest tube associated

patient may present with respiratory difficulty and

sepsis as well as malnutrition can complicate the

massive lymph drainage that can lead to critical

clinical course in especially premature infants. For

loss of fluid, lymphocytes, protein, coagulation

some infants with congenital chylothorax, how-

factors, and antibodies, thus increasing morbidity

ever, conservative treatment fails, and surgical

3)

and mortality . The clinical course of congenital

intervention

chylothorax is usually prolonged, with a more

thoracic duct ligation, pleuroperitoneal shunt and

protracted course (several weeks) than secondary

pleurodesis. There is no strict indication for sur-

3, 13, 14)

this

includes:

gery, and when it is performed it is associated

many differences between congenital and post-

with a high failure rate and many risks. To date,

traumatic chylothorax such as age of onset, dura-

there is no standard protocol for treating con-

tion and prior patient health.

genital chylothorax. Use of somatostatin to treat

postoperative

chylothorax

There

necessary;

are

or

.

becomes

The overall mortality of congenital chylothorax

chylothorax was first reported in 1990 in an adult

has been reported to be up to 50%; a poor pro-

who had pleural effusions after cardiac surgery .

gnosis has been associated with a gestational age

Somatostatin is a polypeptide that inhibits the

less than 32 weeks at diagnosis, delivery prior to

release of various hormones (growth hormone,

35 weeks gestation, an abnormal karyotype, or

thyrotropin, serotonin, insulin and other gastro-

additional

intestinal peptides). In the gut, somatostatin acts

congenital

anomalies

and

associated

13)

fetal hydrops .

15)

to increase intestinal absorption of water and

There is no standard regimen for treating

intestinal transit time, and decrease pancreatic and

congenital chylothorax. The primary aim is to

gastric acid secretion. It also increases splanchnic

stop any thoracic lymph flow and to allow the

arteriolar resistance and decreases gastrointestinal

thoracic duct to heal naturally. Conservative the-

blood flow and thus secondarily reduces lymph

rapy includes the use of a low fat diet with

flow . Somatostatin has been used in children to

MCT, or discontinuation of enteral feeding and

treat secretory diarrhea, enteric fistula, pancrea-

replacement with parenteral nutrition, intermittent

titis, and excessive growth, and it has been used

or semi permanent drainage by repeated thora-

in neonates to treat hyperinsulinism. The safety

centesis or thoracostomy drains which may re-

profile with short term use is favorable. Octreo-

quire months of intensive care. We used an MCT

tide, a parenteral synthetic analogue of the hor-

formula, because MCT is transported directly into

mone somatostatin, has similar activity, greater

the portal system, bypassing the lymphatic path-

selectivity, and a longer half-life with the advan-

12)
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tage of subcutaneous and intravenous administra-

pediatric patients.

tion. The reported duration for octreotide therapy

There is no previous report describing the

for postoperative chylothorax ranges from three to

effects of octreotide for the treatment of congeni-

nine days. Spontaneous chylothoraces may need a

tal chylothorax in a premature infant in Korea.

longer duration of treatment than do postoperative

We report here a premature infant in whom the

cases. Possible adverse effects of somatostatin

introduction of somatostatin immediately diminish-

administration such as fluid retention and hypona-

ed chyle production, without any observed adverse

tremia can occur in addition stomach pain, head-

effects. Octreotide appears to have a good safety

ache, nausea, vomiting, and meteorism, and epi-

profile in newborn infants. It could be considered

staxis have been reported as side effects. Allergic

for early treatment in infants who have poor

reactions ranging from urticaria to anaphylaxis

prognostic factors (such as our patient: hydropic

may occur. Furthermore, because somatostatin

premature infant with bilateral pleural effusions)

modulates blood glucose homeostasis, the blood

when standard therapy has failed and the risks of

glucose levels should be monitored every 6 hours

surgery too high. The benefits of octreotide treat-

during treatment. There have been several reports

ment include: a shorter duration of intensive care,

on the use of somatostatin for chylothorax after

a reduction of repeated thoracentesis and fewer

surgery for congenital heart disease in pediatric

fluid and plasma infusions, thereby reducing the

and adult patients but only one has specifically

risk of infection. Opinions and recommendations

dealt with the problem of idiopathic chylothorax in

about the length of conservative management

11)

prematurity . Lauterbach et al reported the effec-

vary considerably. Given the poor outcome of

tiveness of continuously infused octreotide ad-

surgical interventions in the pediatric patient, and

ministered for spontaneous chylothorax at pos-

the long term hospitalization required for conser-

tnatal day 96 in an extremely low birth weight

vative management, early medical treatment with

11)

infant . In Korea intravenous infusion of soma-

octreotide may also prove to be cost effective.

tostatin has been reported in neonate and pe-

Since the number of cases is limited further

16)

diatric patients with postoperative chylothorax .

studies are required to determine optimal dosage

However, neither the dose or the type, either so-

and route of administration (intravenous or sub-

matostatin or octreotide, has been established for

cutaneous) of octreotide, as well as the feeding

the treatment of congenital chylothorax. Long

policy during the treatment of congenital chylo-

term deprivation, in a premature infant, of enteral

thorax.

nutrition may cause gut mucosal atrophy and necrotizing enterocolitis. Its early use in conjunction

한 글 요 약

with keeping patients nil per os, and on total
parental nutrition, should increase the effectiveness of conservative management in the newborn,

유미흉이란 흉강 내에 유미가 고인 것이며, 신생아

especially when they are premature. Somatostatin

기의 흉막삼출의 가장 흔한 원인이다. 치료로는 1차적

may be a useful adjuvant to conventional therapy

으로 보존적 치료를 시행하며 중쇄지방이 포함된 경

in premature infants, who are at the greatest risk

구영양, 총 정맥영양과 금식, 흉수천자 등이 있으며

for serious complications and may reduce the need

실패 시 수술을 고려할 수도 있다. 최근 성장억제호르

for surgery. To date there is no case of failure in

몬(somatostatin) 유사물질인 octreotide가 여러 기전

the treatment of chylothorax with octreotide in

에 의하여 유미 양을 줄이며 소아환자에서 심장 수술
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후 생긴 유미흉을 성공적으로 치료하여 흉관 결찰술
등의 침습적 수술빈도를 감소시켰다는 보고가 있다.
저자들은 보존적 치료로 호전이 없는 선천성 유미흉

8)

을 가진 미숙아 환자에서 octreotide를 사용하여 성공
적으로 치료한 1례를 국내 처음으로 보고하는 바이다.
9)
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