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ABSTRACT 

 

Chylothorax, a significant complication after congenital heart surgery, adversely impacts children’s 

health and can lead to various morbidities, including nutritional deficiencies, prolonged ICU stays, 

extended hospitalizations, and an increased risk of mortality. Initial management of this condition 

involves nutritional strategies, such as providing gut rest and implementing a diet based on 

medium-chain triglycerides and low fat. Pharmacological options and surgical interventions are 

subsequently considered for refractory cases. This report describes a child who developed high-

output chylous effusion following open-heart surgery for the correction of congenital heart disease. 

This effusion was successfully managed using chest drainage, nutritional intervention, and 

pharmacotherapy with midodrine. We hope the observations from this case report will help 

interventionists optimize chylothorax management and consider midodrine as a therapeutic option 

and a potential area of research for managing high-output chylothorax, before resorting to surgical 

intervention. (Iranian Heart Journal 2025; 26(3): 92-98) 

 
KEYWORDS: Chylothorax, Midodrine, High-output chylous effusion 

 
 

1 
National Heart Foundation Hospital & Research Institute, Dhaka, Bangladesh. 

 

* Corresponding Author: Abu Talha, MD; National Heart Foundation Hospital & Research Institute, Dhaka, Bangladesh. 

Email: rainbow.talha45@gmail.com Tel: +8801759584836 

 

Received: November 19, 2024 Accepted: January 18, 2025 

 

hylothorax stands as a rare yet serious 

early postoperative complication 

following pediatric cardiothoracic 

surgery. Its overall reported incidence in 

pediatric patients ranges from 2.8% to 3.8%, 

with higher rates observed in neonates. 
1, 2, 3 

Postoperative lymphatic failure has been 

attributed to 3 primary mechanisms: 

traumatic leakage from the thoracic duct or 

its branches, pulmonary lymphatic perfusion 

syndrome, and reduced central lymphatic 

flow. 
4, 5, 6

 Pulmonary lymphatic perfusion 

syndrome is characterized by impaired 

lymphatic drainage resulting from increased 

central venous pressure associated with right 

heart dysfunction.
 7 

The gold standard for 

diagnosing chylothorax is the detection of 

chylomicrons in pleural fluid via lipoprotein 

electrophoresis. 
1, 8

 Nonetheless, diagnosis 

can also be established if either: (a) milky or 

whitish pleural fluid is present, accompanied 

by a white blood cell (WBC) count > 1000 

cells/µL, a lymphocyte percentage > 70–

80%, and a triglyceride level > 110 mg/dL in 

a non-fasted child; or (b) the pleural fluid 

triglyceride level is higher than the serum 

triglyceride level. 
1, 8

 

High-volume chylous losses result in severe 

nutritional, metabolic, and immunologic 

abnormalities and are associated with very 

high morbidity and mortality if chylothorax is 

not promptly addressed. 
2, 9

 While definitive 

C 



     
     Ira

n
ia

n
 H

e
a
rt Jo

u
rn

a
l; 2

0
2
5
; 2

6
 (3

) 

Midodrine in Postcardiac Chylothorax Talha et al 

 93 

evidence-based guidelines for managing 

postoperative chylothorax in children are yet 

to be established, nutritional management 

remains the cornerstone of treatment. 
10, 11

 

Management protocols often involve 

strategies such as complete gut rest with total 

parenteral nutrition (TPN), a diet rich in 

medium-chain triglycerides (MCTs) and low 

in fat, or defatted breast milk for neonates, 

frequently accompanied by adjunctive 

octreotide infusion. 
9, 11 

If a child fails to 

respond to conservative measures or develops 

refractory or persistent chylothorax, 

interventional or surgical treatments may be 

required. These options include thoracic duct 

repair, muscle flap coverage, right 

thoracotomy or video-assisted thoracoscopic 

surgery (VATS), talc pleurodesis, or chest 

exploration. 
12-14

 Recent research indicates 

that midodrine, an α1-adrenergic agonist, is 

also effective in managing refractory 

chylothorax before surgical interventions are 

considered. 
15, 16

 This report details a case of 

high-output chylothorax that developed 

following congenital cardiac surgery and was 

successfully managed with midodrine, in 

conjunction with nutritional intervention and 

water seal drainage. 

 

CASE PRESENTATION 
 

A 3-year, 9-month-old immunized boy 

weighing 8.5 kg, born to non-consanguineous 

parents, presented to the outpatient 

department with recurrent respiratory tract 

infections, respiratory distress, and cyanosis 

(SpO₂ 76% on room air). Echocardiography 

and cardiac catheterization revealed a 

diagnosis of type-I truncus arteriosus with a 

large subtruncal ventricular septal defect, 

bilateral superior vena cava, and a bridging 

innominate vein. The patient also exhibited 

severe pulmonary hypertension, with a mean 

pulmonary artery pressure of 55 mm Hg and 

elevated pulmonary vascular resistance (5.49 

Wood units), which was reversible. 

The child underwent truncus arteriosus repair 

via the Rastelli procedure. The postoperative 

course was uneventful, managed with 

diuretics (furosemide and spironolactone), 

aspirin, inotropes, and supportive care. He 

was discharged seven days post-surgery. 

However, during a follow-up visit 1.5 months 

after discharge, the child developed severe 

respiratory distress, facial swelling, and 

abdominal distension. 

On clinical examination, the child presented 

with facial puffiness, a temperature of 37.2 

°C, and tachypnea (respiratory rate: 38/min). 

His oxygen saturation (SpO₂) was 94% while 

receiving 1 liter per minute of supplemental 

oxygen. He appeared anicteric, wasted, and 

non-edematous, with a visible BCG scar. 

Chest findings included a bulge on the left 

side, restricted chest movement, and reduced 

expansibility. The trachea was deviated to the 

right, with stony dullness on percussion and 

absent breath sounds below the 4th intercostal 

space, accompanied by coarse crepitations. 

Chest X-ray (Figure 1) revealed a 

homogeneous opacity in the middle and 

lower zones of the left hemithorax. Bedside 

ultrasonography (Figure 2) confirmed a 

large pleural effusion, prompting urgent left-

sided intercostal chest drainage (ICD) with a 

water seal. 

During the procedure, 470 mL of turbid, 

milky-white pleural fluid (Figure 3) was 

drained, after which the child showed 

significant clinical and radiological 

improvement post-drainage (Figure 4). 

Pleural fluid analysis demonstrated markedly 

elevated triglycerides (576 mg/dL) with 

normal glucose (81.8 mg/dL), elevated 

protein (4 g/dL), and chloride levels (111 

mmol/L), along with lymphocyte-

predominant pleocytosis (1100 WBCs/μL; 

85% lymphocytes). Microbiological studies 

were negative for acid-fast bacilli and 

adenosine deaminase, with sterile cultures. 

Hematologic evaluation revealed hemoglobin 

11.6 g/dL, leukocytosis (8000 WBCs/μL; 
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58% neutrophils, 37% lymphocytes), 

thrombocytosis (350,000 platelets/μL), and 

hypoalbuminemia (2.0 g/dL). Hepatic and 

renal profiles were within normal limits, 

including alanine aminotransferase (32 U/L), 

aspartate aminotransferase (36 U/L), serum 

creatinine (0.7 mg/dL), and blood urea 

nitrogen (35 mg/dL). The child was 

maintained nil per os (NPO) while continuing 

diuretics and supportive management. 

Immediate postprocedural ultrasonography 

and chest radiography revealed decreased 

pleural fluid, right ventricular dysfunction, 

and radiological improvement. 

The patient received a 20% human albumin 

transfusion on days 1 and 2 following 

intercostal drainage. MCT-based low-fat diet 

was initiated on postprocedural day 1; 

nevertheless, despite decreased output volume, 

the milky character of pleural fluid persisted. 

Serial imaging demonstrated ongoing pleural 

effusion with inadequate volume reduction 

(output remained > 20 mL/kg/day, measuring 

410 mL on postprocedural day 5). Given the 

patient’s stable condition, TPN was not 

initiated. As the pleural fluid output and 

characteristics remained unchanged (persistent 

high-volume chylous drainage), we reviewed 

the literature for alternative management 

options. Two case reports (1 pediatric and 1 

adult) described the successful management of 

refractory chylothorax using midodrine 

without adverse effects. 
15, 16

 Based on this 

evidence, we initiated off-label midodrine 

therapy, an α-1 adrenergic agonist, at an initial 

dose of 0.5 mg/kg/day divided into 3 doses for 

postcardiac surgery chylothorax. The dose was 

subsequently titrated upward to 1 mg/kg/day. 

By day 3 of midodrine therapy, we observed a 

marked reduction in pleural fluid output (145 

mL) with improved fluid characteristics 

(Figure 5). 

Serial radiographic monitoring demonstrated 

resolution of the chylothorax, with pleural 

drainage decreasing to < 2 mL/kg/day by 

day 10 of midodrine therapy (Figure 5). 

Complete resolution occurred by day 12, 

permitting chest tube removal on 

postprocedural day 14. No midodrine-related 

adverse effects were observed during 

hospitalization. Following comprehensive 

parental education regarding follow-up care, 

MCT diet duration, and transition to regular 

diet, the patient was discharged. 

 

 

Figure 1. Chest X-ray (anteroposterior view) 
demonstrates homogeneous opacity involving the 

upper, middle, and lower zones of the left hemithorax. 

 

Figure 2. The patient’s echocardiogram demonstrates 
significant left-sided pleural effusion. 
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Figure 3. The image shows chylous pleural fluid 
collected in a water-seal drainage system following 

intercostal catheter placement. 

 

Figure 4. The patient’s chest X-ray shows improvement 
after intercostal catheter placement. 

 
 

 

 

DISCUSSION 
 

Outcomes following complex cardiac 

surgery in the pediatric population have 

improved due to recent advancements in the 

medical and surgical care of congenital heart 

disease; still, the burden of postoperative 

morbidity remains significant. Chylothorax, 

a relatively rare complication after 

cardiothoracic surgery, can lead to 

nutritional, metabolic, and immune 

deficiencies in affected children if not 

addressed promptly in the early 

postoperative period. Several theories have 

been proposed regarding the development of 

chylous fluid accumulation in the chest 

cavity, primarily attributing it to lymphatic 

system injury, systemic venous 

hypertension, and right ventricular 

dysfunction after surgical correction. 
7 

While 

no consensus diagnostic criteria exist for 

chylothorax, our patient met several 

 

Figure 5. The image showcases the serial quantification of pleural fluid output 
demonstrating therapeutic response to midodrine administration. 
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established supportive indicators: (1) milky-

white pleural fluid appearance; (2) elevated 

pleural fluid triglycerides (576 mg/dL); and 

(3) lymphocyte-predominant pleocytosis 

(1100/μL WBC with 85% lymphocytes), 

findings consistent with multiple published 

studies. 
1,8

 Chylothorax may be classified as 

high-output (≥ 20 mL/kg/day) or low-output 

(< 20 mL/kg/day). Based on daily drainage 

volume, this case qualified as high-output 

chylothorax. 
17

 

Conservative management to promote 

lymphatic healing typically includes gut rest 

through NPO status with TPN, followed by 

gradual advancement to either MCT-based 

enteral nutrition or a low-fat diet. Current 

guidelines suggest initiating either an MCT-

based diet or a low-fat regimen for all 

chylothorax cases at diagnosis. 
15

 For high-

output chylothorax (≥ 20 mL/kg/day), 

current recommendations advocate an initial 

NPO status with TPN, with daily monitoring 

of output volume. When chylous output 

decreases to < 10 mL/kg/day, management 

may transition to low-output protocols, 

though optimal treatment duration remains 

undefined in the literature. 
10 

Initial management included tube 

thoracostomy and NPO status. After 48 

hours of observation, considering the child’s 

nutritional requirements, we initiated MCT-

based enteral nutrition. Nonetheless, chylous 

output remained unchanged (persistent high-

volume drainage). Given the patient’s ability 

to tolerate oral intake and the known risks of 

TPN, including infection risk and cost 

burden, we opted for an oral MCT diet 

rather than TPN. 
18

 When conservative 

measures failed to reduce output, we 

reviewed the literature for alternative 

interventions before considering surgery. 

Limited evidence exists for octreotide 

infusion as a preoperative intervention, 

while case reports describe successful use of 

oral midodrine for refractory chylothorax in 

adults, neonates, and infants. 
15, 16, 19

 One 

study in adults showed that midodrine is 

effective against post-surgical chylothorax at 

a dose of 20 mg 3 times per day, and a 

neonate having chylothorax successfully 

resolved at a dose of 1 mg/day without any 

adverse effect. 
16-18 

We started midodrine 

initially at a dose of 0.5 mg/kg/day. The 

condition slightly improved after 3 days of 

initiation, and we increased the dose to 1 

mg/kg/day, and after that, the output 

significantly decreased. Midodrine, a 

selective α-agonist, causes systemic 

vasoconstriction and may reduce the chyle 

flow by increasing the contraction of smooth 

muscle of the lymphatic vessel. 
15, 16-18

  

Consistent with the proposed mechanism 

and published reports, our patient 

demonstrated an excellent clinical response 

to oral midodrine therapy, achieving 

complete resolution of chylous drainage. 

Chest tube removal was performed on 

posttreatment day 12 (for the initial drainage 

catheter) and day 14 (for subsequent 

monitoring), corresponding with full 

resolution of the chylothorax. 
 

 

CONCLUSIONS 
 

Midodrine, an oral selective α-agonist, 

causes systemic lymphatic constriction. 

Consequently, it may be used as an 

adjunctive therapeutic medication for 

chylothorax, potentially by decreasing chyle 

leakage from the lymphatic system. This 

case report may encourage researchers to 

further investigate the therapeutic use of 

midodrine, aiming to determine an 

appropriate dosage regimen and evaluate its 

safety profile in the management of high-

output chylothorax. 
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