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Background: Chylothorax is a rare disease with a high mortality rate in pediatric patients like newborns 
and infants. As one of the minimally invasive treatments, chemical pleural pleurodesis has been gradually 
used in treating pediatric chylothorax patients in recent years. This study explored the feasibility, safety and 
effect of povidone-iodine chemical pleurodesis (CP) for spontaneous chylothorax in young pediatric patients. 
Methods: From January 2009 to December 2019 the clinical data of 22 children treated for spontaneous 
chylothorax at Guangdong Second Provincial General Hospital were retrospectively analyzed. The data 
included the patients’ medical history, clinical manifestations, pleural effusion examinations, treatment 
methods, and effects and complications. On the basis of conventional conservative treatment and closed 
thoracic drainage, all the children were treated by CP with povidone-iodine until the pleural effusion was 
absorbed and the thoracic tube was removed. After discharge from the hospital, each patient was followed up 
for 1–10 years.
Results: Of the 22 children (16 males and 6 females), 3 cases were diagnosed with pleural effusion at 
prenatal examination, 5 cases had acute respiratory distress at birth, and 6 case had experienced pneumonia 
repeatedly since birth. All of the children had different degrees of cyanosis and dyspnea. Pleural effusion was 
diagnosed in all patients by chest X-ray and chest ultrasound after admission (12 cases on the left side, 5 cases 
on the right side, and 5 cases on both sides). The results of all chyle tests during pleural effusion examination 
were positive. The mean leukocyte count was (9,278.8±9,504.6)×106/L, the lymphocyte ratio was (83.9±6.1)%, 
and the mean triglyceride content was (7.18±6.10) mmol/L. All patients were treated with thoracic drainage, 
diet control, nutritional support, and povidone-iodine CP, among 6 of them with pneumonia on admission 
received antibiotics. The mean length of stay (LOS) was (36.0±18.2) days. The patients received thoracic 
drainage for (23.0±15.6) days and pleurodesis (3.0±2.0) times. No serious side effects occurred after 
pleurodesis, although some patients experienced mild chest pain and low fever. All the patients successfully 
achieved a clinical cure. 
Conclusions: Povidone-iodine CP is a safe, effective, and minimally invasive treatment, with high success 
rate and few complications in young pediatric patients with spontaneous chylothorax.
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Introduction

Chylothorax is a rare disease that occurs when chylous 
lymphatic fluid accumulates in the thoracic cavity. Congenital 
chylothorax, is one of the most common causes of neonatal 
pleural effusion in young children, with an incidence of 1 
in 6,000 to 24,000 live births. The condition carries a high 
mortality rate up to 60% and affects boys more than girls, at a 
ratio of about 2:1, Premature delivery, fetal edema, low birth 
weight, hypoplasia of lung, hypoproteinemia, or persistent 
chylous exudation are associated with congenital chylothorax 
and can all increase the risk of death (1-4). For 5% to 10% 
of chylothorax patients, the cause is not identified; this is 
known as idiopathic chylothorax. In this study, both types of 
chylothorax described above were classified as spontaneous 
chylothorax by the author.

Chylothorax has been clinically reported for almost a 
century. At present, it is mainly treated through conservative 
and minimally invasive approaches such as basic life 
support, thoracic puncture, closed thoracic drainage, and 
chemical pleural pleurodesis, etc., and few patients undergo 
surgical treatment such as ligation of thoracic duct (5). As a 
consequence of the low incidence rate and lack of relevant 
research into spontaneous chylothorax, the etiology of most 
spontaneous chylothorax is still unknown, and no clear 
clinical pathway, expert consensus, or guidelines exist in 
China or elsewhere. 

In recent years, povidone-iodine chemical pleurodesis 
(PICP) is expected to be a new minimally invasive treatment 
for pediatric spontaneous chylothorax following the reports 
of some successful cases. Povidone-iodine (PI) has been used 
for chemical pleurodesis (CP) treatment of pneumothorax 
or refractory pleural effusion for a long time. Its safety has 
been confirmed in adult patients, so it is expected to be 
used in pediatric patients. Based on the previous researches, 
we tried to improve the PICP treatment by regulating 
the volume and concentration of PI sclerosant, aiming to 
evaluate the safety and efficacy of this technique and explore 
a more effective conservative treatment. From January 2009 
to December 2019, a retrospective analysis was carried out 
of the cases of spontaneous chylothorax in young patients 
treated by PICP in chest wall surgery at our hospital, and 
the report is as follows. We present the following article in 
accordance with the STROBE reporting checklist (available 
at http://dx.doi.org/10.21037/apm-20-926).

Methods 

Patients 

Between January 2009 and December 2019, young 
chylothorax patients treated at our hospital were enrolled 
in the study. Patients who met the following criterias were 
included: (I) aged ≤7 years old; and (II) pleural effusion 
was confirmed by chest X-ray, chest ultrasound, and other 
examinations. Patients who met any of the following criteria 
were excluded: (I) a history of asphyxia, trauma, or surgery; 
(II) other congenital diseases and genetic diseases, or 
diseases clearly related to chylothorax; or (III) intrathoracic 
operations other than thoracentesis or closed thoracic 
drainage were performed. 

After screening, 22 patients met the criteria, including 18 
cases who were transferred to our department after closed 
thoracic drainage at other hospitals. Their data, including 
their age, gender, basic disease information, examination 
results of hydrothorax, treatment, curative effect, and any 
complications, were retrospectively analyzed.

Prior to the treatment, written informed consent was 
obtained from each patient’s legal guardian. This study was 
conducted in compliance with the Declaration of Helsinki 
and received approval from the ethical committee of 
Guangdong Second Provincial General Hospital.

Diagnosis of chylothorax 

All of the 22 patients were diagnosed with chylothorax 
based on the following: (I) chyloid pleural effusion was 
drained by thoracentesis or closed thoracic drainage; (II) 
chyloid test was positive in pleural effusion during the 
normal lactation period (formula milk or breast milk); (III) 
pleural effusion examination: leukocyte count 1,000/mL 
(1.0×106/L), lymphocyte percentage ≥70%, triglyceride 
≥1.24 mmol/L, and bacterial culture was negative (6,7).

Basic support treatment

After admission, all of the eligible children underwent 
electrocardiographic monitoring, oxygen inhalation, 
and closed thoracic drainage. Cytological examination, 
biochemical analyses, bacteria culture, and chyle testing 
were performed on the pleural fluids, while routine blood, 
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urine and feces, biochemical, coagulation function, blood 
type, thyroid function, hepatitis B virus, and C-reactive 
protein (CRP) tests were performed. The patients also 
underwent ECG, chest X-ray, and chest ultrasound. 

After contraindications were excluded, a double-
lumen central venous catheter (CVC) was placed under 
sevoflurane anesthesia. A small amount of enteral nutrition 
was maintained during the treatment process: 1/4 to 1/3 of 
the daily demand of milkfat products (such as formula milk 
powder) and 1/3 to 1/2 of the daily demand of liquid were 
given. Then, a parental nutrition solution based on the age 
and weight of the child, comprising glucose, fat emulsion, 
amino acid, and vitamins according to the remaining daily 
nutritional demand, was pumped into the CVC to complete 
the nutrition support. Electrolytes, human albumin, and 
immunoglobulin were given according to the results 
of blood tests. Cefazolin sodium and cefuroxime axetil 
granules were administered to treat pneumonia. Blood 
tests, blood biochemical tests, CRP, chest X-ray, and chest 
ultrasound were performed routinely.

Povidone-iodine CP

The patients’ pleural effusion condition was monitored 
daily until it became lighter and the daily amount gradually 
decreased. CP was feasible at this time. The patients were 
reexamined by chest X-ray and ultrasonography to confirm 
the smooth drainage of the pleural effusion, and that the 
affected side of lung was completely re-expanded. 

For PICP, PI sclerosant was produced by mixing 25 mL 
of 0.1% PI and 25 mL of normal saline together at a ratio 
of 1:1. Then, a small amount of normal saline was used 
to clean the chest tube and drain the remaining pleural 
effusion to ensure that the chest tube could drain with 
without obstruction. The vital signs of the patients were 
monitored by electrocardiogram monitor and observed to 
be stable. The sclerosant was then injected slowly through 
the chest tube when the children were calm. During the 
injection process, the children were closely monitored 
for their vital signs and symptoms related to dyspnea and 
pleural reaction. Depending on the reaction of the child’s 
response, the sclerosant was then partially or completely 
injected. After the injection, the chest tube was connected to 
the drainage bag for continuous drainage, and the patients’ 
guardians were asked to help change their position, so that 
the sclerosant could reach all parts of the pleura. 

After the procedure, the patients’ conditions were 
observed closely, and their chest X-rays or ultrasounds were 

rechecked within 24 hours. If pleural effusion had recurred, 
the basic support treatment was continued and PICP was 
performed again. If the pleural effusion was significantly 
reduced or had disappeared, the drainage tube was clamped 
after the effusion was completely drained, the basic support 
treatment was continued, and the patients’ chest X-rays or 
chest ultrasounds were regularly checked. If the amount 
of pleural effusion was increased after reexamination, the 
chest tube was opened to continue drainage and continue 
treatment according to the recurrence of pleural effusion. 
If the following clinical cure criterias were met, the patients 
were considered to be clinically cured. After discharge, the 
cured children were kept on a low-fat diet. One and three 
months after discharge, the children’s chest X-rays or chest 
ultrasounds were checked. If the pleural effusion had not 
recurred, the child could gradually return to their normal 
diet. The patients were followed up for 1–10 years. See 
Table 1 for treatment details.

Clinical cure standards

After treatment with PICP, the pleural effusion was basically 
absorbed with no increases for 1 to 2 weeks, and there 
were no serious adverse reactions in any of the children; 
the blood examination indexes were basically restored to 
normal, and the thyroid function was normal.

Statistical analysis

Data analyses were performed using IBM SPSS Statistics 
software (Version 22.0. IBM Corporation, NY, USA), and 
the mean ± standard deviation was used for measurement 
data.

Results

Patient clinical characteristics

After screening, a total of 22 children, including 16 males 
and 6 females, with spontaneous chylothorax met the 
criteria. The patients were aged between 21-day-old and 
87-month-old. 

Pleural effusion was confirmed by chest radiograph and 
chest ultrasound, and included 12 and 5 cases on the left and 
right sides, respectively, and 5 cases on both sides. Pleural 
effusion was found during prenatal ultrasound examination 
in 3 cases, and 5 of the patients were born with acute 
respiratory distress. After high flow oxygen and hormone 
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Table 1 Clinical and therapeutic characteristics and results of pleural effusion examination of pediatric patients with spontaneous chylothorax

Case
Age  
(m/d)

Sex  
(M/F)

Side of 
chylothorax  

(L/R/B)

Examination results of pleural effusion Length 
of stay 

(d)

Duration 
of pleural 

drainage (d)

Duration of 
parenteral 
nutrition (d)

Treatment 
of CP 
(time)Appearance

Leukocyte 
(×106/L)

Lymphocyte 
(%)

Triglyceride 
(mmol/L)

Albumin 
(g/L)

1 13 m M L Milky white 4,886 89.0 13.23 7.1 15 13 14 1

2 6 m M L Milky white 24,072 72.1 11.39 27.2 15 12 3 1

3 87 m M R Milky white 1,322 80.9 19.23 20.5 71 61 69 5

4 27 d M B Yellow 10,415 83.7 1.45 22.6 36 32 29 1

5 3 m M L Yellow 6,394 84.1 3.55 10.0 36 30 15 1

6 53 m F R Yellow 4,190 83.3 6.18 26.4 92 58 66 6

7 28 d M L Milky white 5,012 91.7 16.92 26.7 39 31 38 1

8 1 m M R Milky white 14,058 80.0 18.13 35.2 33 26 23 6

9 2 m F R Milky white 25,930 93.2 5.07 30.2 34 18 25 4

10 21 d M R Yellow 3,164 79.4 2.43 16.5 20 14 13 2

11 3 m F B Yellow 2,476 81.6 3.04 19.9 27 7 17 1

12 2 m M B Yellow 3,631 84.8 2.14 6.9 30 6 26 1

13 16 m M B Light red 12,740 91.0 6.74 24.9 56 27 40 1

14 5 m M L Milky white 36,456 81.3 17.92 32.8 50 41 30 6

15 5 m F L Yellow 1,134 75.8 2.31 25.3 25 12 12 6

16 1 m M L Yellow 5,386 83.1 2.26 17.5 24 11 11 6

17 2 m F L Yellow 4,831 87.5 2.97 11.3 30 13 11 3

18 5 m F B Light red 1,016 76.3 4.64 9.6 30 10 18 2

19 4 m M L Yellow 2,771 95.3 3.21 28.4 34 8 20 2

20 1 m M L Milky white 21,372 84.4 9.89 19.4 28 23 13 2

21 2 m M L Yellow 5,603 90.3 3.17 21.6 22 15 12 3

22 10 m M L Yellow 7,274 77.3 2.17 31.8 46 38 40 4

m/d, months/days; M/F, male/female; L/R/B, left/right/bilateral; CP, chemical pleurodesis.

treatment, respiratory function recovered smoothly (without 
endotracheal intubation or the assistance of a ventilator). 
Six cases had suffered pneumonia repeatedly since birth. 

After examining the pleural effusion, all the children 
were confirmed as chylothorax. The chylothorax tests 
from the children were positive, the leukocyte count was 
(9,278.8±9,504.6)×106/L, the lymphocyte ratio was (83.9±6.1)%, 
and the triglyceride content was (7.18±6.10) mmol/L.  
See Table 1 for examination results.

After basic support treatment

During the basic support treatment, all of the children had 

stable vital signs and body weight. None of the children 
experienced complications related to anesthesia, bleeding, 
incisions, or catheter-related infection after indwelling 
closed thoracic drainage tubes and CVCs. The symptoms 
of anhelation and dyspnea were alleviated after the effusion 
was drained by closed thoracic drainage. 

During the treatment, 7 cases of mild anemia and 5 cases 
of leukopenia were found by routine blood examination. 
After clinical recovery was achieved, the patient’s blood 
examination indexes basically reached the normal range, 
and the thyroid function was normal. After diet control, 
the amount of pleural effusion gradually decreased to 
about one-half of the daily amount measured at the time 
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of admission, although it continued to exist and increased 
in line with oral intake. At the time of admission, 6 of 
the children were diagnosed with pneumonia, which was 
characterized by fever and expectoration, and was cured by 
atomization, expectorant, and anti-infection.

After pleurodesis with povidone-iodine chemical 

All of the patients were treated with PICP. The dosage 
of sclerosant varied from 25 to 50 mL, depending on the 
patient’s condition. After the injection of sclerosant into 
the thoracic cavity, all of the children displayed reactions 
associated with chest pain, such as crying and restlessness, 
which occurred within seconds to minutes of the sclerosant 
injection and lasted between 1 hour and 1 day. Fever of 
varying degrees, lasting for 1 day to 3 days, was recorded in 
all of the children, with a maximum temperature of 38.8 ℃.  
The children’s temperatures returned to normal after 
physical cooling and antipyretic drugs, such as ibuprofen 
drops. A transient decrease of blood oxygen saturation was 
observed in 14 children, with a minimum drop to 93%, with 
mild anhelation; this returned to normal and relieved after 
the sclerosant was drained out with the chest tube. During 
the treatment, all of the children's mental and physical 
activities were normal, eating and defecation were basically 
normal, and there were no other obvious uncomfortable 
symptoms observed. Chest X-ray and ultrasonography 
showed that the pleural effusion was absorbed in 22 

children. Chest tubes in 17 cases (77.3%) were removed 
within 1 month. 

All of the patients were followed for 1 to 10 years after 
discharge. During the follow-up period, 1 patient (case 13)  
still exhibited a small volume of pleural effusion in the 
left pleural cavity during X-ray evaluation; however, this 
was not increased compared with the chest X-ray before 
discharge. The follow-up chest X-rays of the other children 
showed that the pleural effusion had been completely 
absorbed. Each of the children resumed a normal diet 
with a satisfactory standard of daily living, without any 
symptoms of cardiac, pulmonary, or renal dysfunction, or 
dysthyroidism. Figures 1 and 2 show one case of pleural 
effusion and chest X-ray after admission and clinical cure, 
respectively.

Discussion

CP is a therapeutic procedure which, via a chemical or 
biological sclerosant injection into the thoracic cavity, 
can induce aseptic pleurisy, and can create the adhesions 
between the parietal and visceral pleura and obliterate the 
thoracic cavity. At present, CP is mainly used as a minimally 
invasive treatment for patients with pneumothorax and 
pleural effusion (8), but its use is still rarely reported in the 
treatment of chylothorax. 

In previous studies on CP, talc, OK-432, erythromycin, 
hypertonic glucose, and PI have been the main sclerosants 

Figure 1 The pleural effusion and chest X-ray of case No. 8 before and after treatment. The chest X-ray examination result of case No. 8 
showed a medium amount of pleural effusion in the right thoracic cavity (B), which was milky white in color (A). After treatment, the pleural 
effusion was basically absorbed (C).

A B C
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used (9,10). Brissaud first reported using PICP to treat 
congenital chylothorax in 2003 (11). However, the efficacy 
of PI as a sclerosant has not been fully demonstrated up to 
now, as the incidence of chylothorax is low and there have 
been few related studies. Inspired by the above research, 
this study discussed the results of the improvement in 
the treatment of PICP, with the aim of describing clinical 
experience of the conservative and minimal invasive 
treatment of spontaneous chylothorax in children.

Spontaneous chylothorax differs from acquired 
chylothorax, which can be attributed to a definite cause 
such as surgical trauma, injury, or acquired disease. The 
etiology of spontaneous chylothorax is often unknown, 
but it is generally considered to be related to the 
abnormal development of the lymphatic system. Only 
10–20% of spontaneous chylothorax is accompanied 
by lymphangiodilation, lymphangiomatosis, trisomy 21 
syndrome, Noonan syndrome, and other diseases (12). At 
present, because its unknown causes and small number of 
cases, chylothorax still lacks definitive treatment protocols, 
and its treatment is divided into conservation and surgical 
treatment based on clinical experience. 

Infants with chylothorax often have poor cardiopulmonary 
function, and usually require life support, thoracentesis, and 
closed thoracic drainage after birth. During the treatment 
process, drainage of chylothorax leads to the loss of lipids, 
proteins, fat-soluble vitamins and electrolytes as well as 
lymphocytes, antibodies and coagulation factors, resulting in 

malnutrition, dehydration and electrolyte disorder. This may 
also significantly increase the risk of nosocomial infection 
and septicemia (13). Therefore, life support is a basic element 
conservative treatment for chylothorax. The chest wall 
lymphatics of infants are small and have many collateral 
vessels. Treatment with lymphangiography, embolization, or 
ligation of thoracic duct is challenging in infants, and the risk 
of anesthesia is high. Moreover, previous reports have found 
that the success rate of conservative treatment for chylothorax 
is around 75% (5), especially in children with small chylous 
exudation; therefore, conservative treatment is the first choice 
at present. Thus, it is highly important to explore a safe and 
effective treatment to promote the absorption of pleural 
effusion and the repair of thoracic lymphatics. 

Compared with surgery, CP is minimally invasive and 
straightforward to apply in the treatment of spontaneous 
chylothorax. First, most young pediatric patients with 
chylothorax require closed thoracic drainage to relieve the 
compression on the heart and lungs, hypoxia, and pulmonary 
inflammation caused by pleural effusion, meaning the chest 
tube has a very high utilization rate, and CP can be completed 
through the chest tube at the same time. Second, closed 
thoracic drainage is a minimally invasive operation with little 
trauma and wholly fits with the concept of enhanced recovery 
after surgery. In our study, a small diameter chest tube (12–16 
F, depending on the age of the children) was used. The 
patients experienced no obvious pain from the skin incision, 
and the pleural effusion was drained smoothly.

Figure 2 The pleural effusion and chest X-ray of case No. 7 before and after treatment. The pleural effusion of case No. 7 was milky 
white in color (A) and a small amount of pleural effusion in the left thoracic cavity at admission can be seen (B). The pleural effusion was 
completely absorbed after clinical cure (C). 

A B C
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During CP treatment, the sclerosant injected into the 
thoracic cavity causes a strong inflammatory reaction in 
the pleural mesothelium due to its physical and chemical 
properties, resulting the secretion of a large number of 
inflammatory mediators and chemotaxis of inflammatory 
cells (e.g., neutrophils and monocytes). Pleura inflammation 
leads to pleurisy hyperplasia, fibrosis, and finally thoracic 
cavity obliteration (8); this process is seen when CP is used 
to treat chylothorax, and is also used to treat pneumothorax 
and pleural effusion. Pleura inflammation can also affect the 
structure and function of lymphatic vessels in the chest wall.

Spontaneous chylothorax is often related to the abnormal 
development of lymphatics. When there is absence, atresia, 
or stenosis of lymphatics, its downstream branches are more 
likely to rupture under high pressure, with chylothorax as 
the result. However, the pressure stimulation also opens 
many communicating branches and promotes the formation 
of new collateral branches, which become alternative 
pathways for abnormal lymphatics. Therefore, closing the 
thoracic cavity and lymphatic laceration is not the only key 
to the successful treatment of spontaneous chylothorax: 
promoting the formation and growth of lymphatic collateral 
circulation also carries importance. Surgical ligation 
of the thoracic duct does not help to preserve the only 
drainage function of abnormal lymphatics, but may in 
fact inflict new damage to the chest wall lymphatics and, 
inevitably, surgical injury to the body during the operation. 
Moreover, there is great potential growth and development 
in young children. After CP treatment, a large number of 
inflammatory mediators produced in the process of pleural 
inflammatory reaction rapidly induce the proliferation of 
new lymphatics and capillaries (14,15), which is conducive 
to the recanalization of the lymphatics in the chest wall and 
the promotion of the reabsorption and circulation of chyle.

PI, which is mainly used to disinfect the skin and 
mucosa in clinic, plays the role of a pleura obliterator, 
inducing pleurisy through strong oxidation and acidity 
(pH =2–4). As early as 2012, Agarwal et al.’s (16) meta-
analysis demonstrated the effectiveness of using PI for CP 
treatment, indicating that the success rates for treating 
recurrent pneumothorax and pleural effusion were 93.5% 
and 88.5%, respectively. Moreover, it demonstrated a similar 
level of efficacy to talc, while, excluding chest pain, resulting 
in fewer adverse reactions. Matus et al. (17) reported that 
the success rate of PICP in treating malignant pleural 
effusion ranged from 79% to 82.2%. In these studies, it was 
highlighted that the incidence of chest pain after CP was 
as high as 55% and 31% respectively, and attention should 

be paid to possible allergic reactions, cardiopulmonary 
insufficiency, thyrotoxicosis, nephrotoxicity, and visual 
impairment. However, other studies have shown that the 
above adverse reactions are usually rare, as long as the 
dosage, concentration, and time of PI are well controlled 
to avoid excessive absorption by the pleura during the 
treatment process (18). 

Based on its high success rate, PICP has gradually been 
used to treat chylothorax. Borcyk et al. (19) and Hmami 
et al. (20) respectively reported that a child with repeated 
chylothorax who responded poorly to conservative therapies 
was cured by using 6 mL of 4% PI in the thoracic cavity 
for 5 h and 5 mL of 4% PI. Murki et al. (21) reported 
that using 4 mL of 4% PI diluted with 6 mL of normal 
saline into 10 mL and keeping in the thoracic cavity for 
5 h by bilateral CP 3 times cured a child with congenital 
chylothorax. None of the above three studies reported any 
PI-related adverse reactions. However, based on previous 
findings regarding the adverse reactions of PI, they 
suggested monitoring thyroid and renal function. In Resch’s 
report (22), the treatment success and survival rates of 12 
children with congenital chylothorax treated with PICP 
using 4–5 mL of 4–10% PI for 1–5 h were 58% and 75%, 
respectively. Two of cases who died were diagnosed with 
diffuse lymphangiectasis (DLA), which has been reported to 
potentially lead to excessive absorption of PI in the pleura 
during CP treatment and a subsequent significant increase 
in the incidence of related adverse reactions, eventually 
resulting in death (19). 

Based on the conclusions of previous research, this 
study improved the treatment of chylothorax by reducing 
the concentration of PI, increasing the total amount of 
sclerosant, and shortening the retention time. Reducing the 
dosage of PI can reduce the probability of adverse reactions. 
Moreover, depending on the patient’s tolerance, properly 
increasing the total amount and shortening the retention 
time of sclerosant can help it to fully reach all parts of the 
pleura, and quickly create adhesions between the parietal 
and visceral pleura after pleurisy. Through this, adhesion 
is evenly formed and the probability of local encapsulated 
pleural effusion is reduced, which is fits with the principle 
of CP treatment that creating an extensive pleural adhesion 
and obliterating the thoracic cavity completely (8,23). 
Furthermore, PI works extremely quickly, killing most of 
the cells it comes into contact with within 30 s in vitro. 
Therefore, after PI sclerosant is injected into the pleural 
cavity, it can be drained slowly without the chest tube being 
clamped, which not only shortens the time for the pleura 
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to absorb the PI and reduces the probability of adverse 
reactions, but also reduces the concurrent chest pain to 
some degree. In addition, PI absorbed by the pleura can 
be excreted through urine in short time after PICP. Unlike 
some sclerosants (e.g., antibiotics), PI does not need to be 
metabolized through liver that can protect the liver function 
of children. At last, PI is inexpensive and easy to obtain in 
hospitals.

In this study, 22 cases were clinically cured by PICP. 
To protect the intestinal mucosal barrier and the digestion 
function, children were allowed a small amount of low-fat 
food without fasting. As a result, a small amount of pleural 
effusion always recurrence, and chylothorax could not be 
completely cured by basic support treatment because most 
of the chyle came from the lymphatic in small intestine. 
After PICP, complete absorption of the pleural effusion in 
all cases could prove that PICP was effective on treating 
spontaneous chylothorax. Moreover, except for short-term 
of low fever and mild chest pain, no other adverse events 
had been found after PICP. Chest pain could be relieved 
by appeasement, feeding, and other ways to divert the 
children’s attention, and fever could be relieved by physical 
and drug treatment. Of the cases involved, 14 children had 
anhelation and slightly decreased blood oxygen saturation, 
which was an effect of the compression of the affected lung 
and chest pain caused by the sclerosant; this was gradually 
alleviated and returned to normal after the sclerosant was 
drained out by the chest tube. Six children diagnosed with 
pneumonia were cured with antibiotic therapy. No cardiac, 
pulmonary, or renal dysfunction, dysthyroidism, visual 
impairment and recurrence of chylothorax were reported 
in the 22 patients who were followed up. Therefore, it can 
be considered that PICP is safe, minimally invasive and 
effective when the dosage of PI is properly controlled.

Our study has limitations. The result is not convincing 
enough based on a small sample size. Besides, we were 
not fully aware of the condition of the patient's first onset 
because most patients were transferred to our department 
from other hospitals. Furthermore, patients of different ages 
had different tolerances to CP treatment, and this may also 
happened to patients whom underwent multiple treatments, 
which resulted in different volumes of sclerosant used in our 
study. Therefore, the relationship between sclerosant dose 
and efficacy were not addressed in this study.

This study explored the improvement of PICP in the 
treatment of young pediatric patients with spontaneous 
chylothorax. Previous clinical experience can prove useful 
in the treatment of chylothorax. Chylothorax is a difficult 

and rare disease, which can impact the cardiopulmonary 
function, nutrition, and immunity of children. In recent 
years, with the continuous rich experience in the diagnosis 
and treatment of chylothorax, its mortality has gradually 
reduced to 10–20% (24). Some scholars have put forward 
the concept of multidisciplinary treatment of chylothorax 
(25,26). Undoubtedly, the treatment of chylothorax needs 
the joint participation of pediatric, nutrition, cardiothoracic 
surgery, and related internal medical professionals. For the 
efficacy and safety of PI in the treatment of young children 
with spontaneous chylothorax, large-sample clinical 
research and further basic research are needed.
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