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Abstract

Objective: Chylothorax after surgery for congenital heart disease is an uncommon

but serious complication that adversely affects surgical outcomes. The aim of our

study was presenting our experience for the management of postoperative

chylothorax and excess nonhemorrhagic pleural drainage.

Methods: Medical records of patients with excess nonhemorrhagic pleural drainage

were retrospectively reviewed and the collected data included demographics, surgical

procedures, drainage characteristics, methods of postoperative management, and

outcome.

Results: From March 2011 to May 2018, 52 patients with excess postoperative

pleural drainage were identified from a total of 816 pediatric patients operated upon

for congenital cardiac disease, giving an incidence of 63.7%. Tetralogy of Fallot and

single ventricle morphology were the most common cardiac pathology. The serum

triglyceride level was checked and found elevated in 30 patients (53.5%). The

maximum daily drainage was 136.25 ± 109.7mL/day and the mean duration of

drainage was 32.23 ± 35.7 days. Medium‐chain triglyceride formula was given for 27

patients (51.9%), octreotide for 22 (42.3%) for a mean duration of 8.07 ± 28.3 days.

Total parenteral nutrition was needed for 11 patients (21.1%) for a mean duration of

3.13 ± 7.63 days. The success rate for conservative management was 94.2%. Thoracic

duct ligation performed for three patients. The mean duration of mechanical

ventilation was 7.4 ± 3.6 days, mean intensive care unit stay was 29.6 ± 35.1 days, and

mean total hospital stay was 20.9 ± 17.5 days. We had six cases of hospital mortality

(11.53%).

Conclusion: Initiation of a stepwise approach for excess nonhemorrhagic pleural

drainage based on the amount and rate of drainage achieve a favorable outcomes.
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1 | INTRODUCTION

Chylothorax is a known complication after pediatric cardiac surgery. It

has a serious impact on respiratory, nutritional, and immunologic state

with increased morbidity and mortality.1 The incidence is variable and

is significantly influenced by the age of the patients, cardiac pathology,

the complexity of surgical procedures, and genetic syndromes.2

2 | PATIENTS AND METHODS

This study was conducted at King Abdul‐Aziz university hospital from

March 2011 to May 2018. It included pediatric patients with high

chest tube nonhemorrhagic drainage (>5mL kg−1 day−1 for at least 5

consecutive days) after surgery for congenital heart diseases.

Medical records were retrospectively reviewed and the collected

data included demographics, cardiac pathology, surgical procedures,

chest tube drainage, postoperative management, duration of

mechanical ventilation (MV), duration of total parenteral nutrition

(TPN), intensive care unit (ICU) stay, total hospital stay, and hospital

mortality. We applied our protocol for the management of high chest

tube drainage in a stepwise approach regardless of the results of

biochemical analysis of pleural fluid (Figure 1). Echocardiography was

done postoperatively to detect any cardiac abnormalities as residual

lesions. Laboratory study included serum albumin level, immunoglo-

bulin level, coagulation profile, and pleural fluid cytology and

chemical analysis. In patients for whom thoracic duct ligation is

required, our approach is the standard right posterolateral

thoracotomy. The thoracic duct is identified at the aortic hiatus

and mass ligation for the duct and tissues surrounding it between the

aorta and azygos vein is performed. Any loculations are opened.

3 | RESULTS

From March 2011 to May 2018, 53 cases of postoperative high chest

tube drain were identified among 816 patients of pediatric cardiac

surgery with an incidence of 6.37%. Demographics of patients with

excess postoperative drainage are shown in Table 1. Tetralogy of

Fallot and single ventricle morphology were the most common

cardiac pathology, representing together 50% of cases. Operative

data are shown in Table 2. Excess pleural drainage was unilateral in

92.3%. There was no case of chylopericardium. Drainage character-

istics are shown in Table 3. The serum triglyceride level was elevated

in 30 patients (53.5%). The mean value was 1.74 ± 2.46mmol/L. We

had six cases of hospital mortality (11.53%). The causes of death

were a cardiogenic shock in (three patients), sepsis (two patients),

F IGURE 1 Algorithm for postoperative high chest tube drainage

TABLE 1 Demographics

Total number 52

Age, y 4.21 ± 5.39

Sex, M:F 27:25

Weight, kg 13 ± 12.15

RACH scoring

1 1

2 28

3 13

4 7

6 3

Cardiac pathology

Fallot 13

VSD 4

AVSD 2

DORV 5

SV 13

TGA 5

COA/IAA 7

MS 1

Truncus 1

Vascular ring 1

Abbreviations: AVSD, atrioventricular septal defect; COA, coarctation;

DORV, double outlet right ventricle; IAA, interrupted aortic arch; MS,

mitral stenosis; SV, single ventricle; TGA, transposition of great arteries;

VSD, ventricular septal defect.
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respiratory failure (one patient), and stroke (one patient). High

pleural drainage resolved without surgical intervention apart from

three cases where thoracic duct ligation was carried out. Table 4

summarizes methods of treatment. The transcatheter intervention

was needed in four patients after the primary operation to decreases

pressure and volume overload on the right side of the heart including

superior vena cava stenting, right pulmonary artery (PA) stenting,

device closure of the ventricular septal defect, and PA occluding

device. We had two cases of recurrent chylothorax (one was treated

by octreotide and the other one by mass ligation of thoracic duct).

Different outcome measures are shown in Table 5.

4 | DISCUSSION

Chylothorax is a serious complication after surgery for congenital

heart diseases. It is associated with increased MV period, ICU stay,

overall hospital stay and hospital cost.2-4 The reported incidence of

chylothorax after pediatric cardiac surgery ranges from 4% to 9%.5-7

In a large multi‐institutional study performed by Mery et al2 on

77 777 pediatric patients, the overall incidence was 2.8%.2 Our

incidence was higher (6.37%) because we included all cases of excess

pleural drainage. Etiology of chylothorax includes injury to thoracic

duct and lymphatic channels or procedures associated with increased

venous pressure, for example, cavopulmonary anastomosis and

central venous thrombosis.8 Reported risk factors include low birth

weight, trisomy 21, long bypass time and clamping time, delayed

sternal closure, type of surgical procedures, reoperation during the

same admission, and upper extremity central line thrombosis.4

Increased systemic venous pressure in Fontan and Glenn operations,

right ventricular dysfunction after repair of tetralogy of Fallot, and

surgical trauma to thoracic cavity in heart transplantation are

mechanisms beyond higher incidence of chylothorax in these

procedures.3 Complex procedures, for example, Norwood operation,

repair of transposition of great arteries and truncus are associated

with increased incidence of chylothorax. Young age (<1 year)

population is more vulnerable because they have a larger number

of lymphatics.5,8 “DSC” was reported as a risk factor since it is

associated with lymphatic damage and impaired hemodynamic state.5

Potential risk factors in our study were operations for single ventricle

and tetralogy of Fallot and redo surgery. Early detection is important.

The chylous leak may be observed intraoperatively and in this

situation, oversewing the site of the leak by pledgeted sutures could

prevent postoperative chylothorax or chylopericardium.9 Excess

nonhemorrhagic drain from chest tubes postoperatively should raise

suspicion of chylothorax. Diagnosis is based on the characteristic

milky appearance of pleural fluid and biochemical analysis with

triglyceride level >110mg/dL.10 Triglyceride levels between 50 and

110mg/dL necessitate a confirmatory test, lipoprotein electrophor-

esis which is considered the gold standard for diagnosis. It has been

reported that 14% of chylothorax could be diagnosed with

triglyceride levels <110mg/dL.11 Triglycerides were checked in

53.5% of our patients. We started management based upon the

amount and rate of pleural drainage. We believe that starting

TABLE 2 Operative data

Procedure

Total correction 35

Glenn 5

Fontan 9

Norwood 2

Pulmonary artery banding 1

Redo surgery 20

On pump 50

CPB time, min 81.6 ± 37.8

Clamping time, min 65.4 ± 37.3

Circulatory arrest (no.) 9

Postoperative “ECMO” support 5

Delayed sternal closure 5

Postoperative catheter Intervention 4

Abbreviation: ECMO, extracorporeal membrane oxygenation.

TABLE 3 Drainage characteristics

Site of effusion

Right 30

Left 18

Bilateral 4

Maximum daily drainage, mL 136.25 ± 109.7

Duration of drainage, d 32.23 ± 35.7

TABLE 4 Treatment of excess drainage

Restricted fat diet 25

Medium‐chain triglyceride formula 27

Prednisolone 36

Octreotide (number) 22

Duration, d 8.07 ± 28.3

TPN (number) 11

Duration, d 3.13 ± 7.63

Thoracic duct ligation 3

TABLE 5 Outcome measures

Period of mechanical
ventilation 7.4 ± 3.6

ICU stay, d 29.6 ± 35.1

Total hospital stay, d 20.9 ± 17.5

Recurrence 2

Infection 5

Hospital mortality 6

Abbreviation: ICU, intensive care unit.
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management early in patients with increased rates of pleural

drainage, even before confirmatory tests can decrease the duration

of leakage and increase the success rate of nonoperative treatment.

Our policy is supported by a study performed by Yeh et al11 who

applied a clinical practice guideline based upon observation of chyle

drained from chest tube with or without testing for elevated

triglyceride level (checked in one‐third of their patients). Confirma-

tory tests (eg, lymphocyte predominance, triglyceride level, presence

of chylomicrons) were not performed for every case. The authors

thought these tests were unnecessary since they will not alter the

management. The incidence was 8.9% which was high since false‐
positive cases were included. The advantages of this approach are to

decrease MV period, ICU and hospital stay, total days of the chest

tube and “CVL” use and nothing per mouth (NPO) duration.12 Poor

enteral feeding accounts for low levels of triglycerides and

chylomicrons that consequently delay diagnosis and initiation of

management. Chan et al3 advised repeating diagnostic tests after fat

challenge in suspected cases. We start our regimen even in the

absence of the characteristic milky appearance of chyle. Tradition-

ally, the treatment of chylothorax proceeds in a stepwise approach

starting with diet restriction to low‐fat or medium‐chain triglyceride

(MCT)—enriched diet to decrease lymph flow. If failed, NPO and TPN

are adopted6,7,10; 12 reported a 71% success rate of MCT and stated

that 90% of their patients tolerated rapid conversion to regular diet

over 1 week without relapse. Our protocol is to start with diet

modification and to administer corticosteroids and octreotide as the

next step before TPN. Somatostatin analog, octreotide may help

increasing lymphatic vessel contraction and decrease chyle leak. It is

thought that it decreases lymph flow by reducing blood flow to

splanchnic, hepatic and portal circulations.4 It also has a direct action

on vascular somatostatin receptors. Octreotide is indicated for

persistent chyle leakage >2 weeks or with significant drainage

>10mL kg−1 day−1 after 1 week.12 Chan et al12 recommended start

octreotide therapy early when chylothorax is diagnosed. Being

effective, safe, with little side effects octreotide is useful adjuncts

in the management of chylothorax.13 Octreotide was given to 22

patients (42.3%) in our study with only two cases of failure. Steroids

have been used despite lack of evidence regarding dosing or

mechanism of action.14 TPN as a line of therapy provides lipid

emulsion and essential fatty acids. However, disadvantages include

complications of central venous access, dependency on MV, and

nosocomial infection.15 The success rate of conservative treatment

ranges from 16% to 75%.16 In our series we had a 94.2% success rate.

We think that the early start of management and adopting a stepwise

protocol are beyond this rate. Failure of conservative management

was reported with long duration of chyle leakage (>3 weeks) high

output drainage, and with conditions that elevate systemic venous

drainage.12 Nath et al16 recommended early thoracic duct ligation

roughly after a period of 2 weeks of initial dietary and pharmaco-

logical management.17 Surgery for postoperative chylothorax is

invasive and not always successful because of diffuse leakage after

extensive dissection and anatomic variation of the thoracic duct.3,18

VATS ligation of the thoracic duct is a minimally invasive approach

with the advantages of better visualization of site of leakage, less

pain, and shorter hospital stay.19 Thoracic duct ligation was

performed in two of our patients after the failure of conservative

management through a thoracotomy approach. Alternative therapies

include pleurodesis, pleuroperitoneal shunts, and blockage of

lymphatic vessels by embolization (particularly in adults).20,21 If all

measures including surgery fail, the pleuroperitoneal shunt is used to

manage refractory high output chylothorax. The risk of mortality

increases two folds in patients who develop chylothorax,2 even

fivefold in some series.12 We had six cases of hospital mortality. Two

of them died because of sepsis after a prolonged period on MV and

high output chyle leakage. We adopt a multidisciplinary team

approach including pediatrician, cardiologist, ICU physician, nutrition

specialist for management and we think this is crucial for favorable

results.

5 | CONCLUSION

Excess nonhemorrhagic pleural drainage and chylothorax are serious

complications after congenital heart surgery in children. Establishing

a protocol of management and applying it early could achieve a

favorable success rate with conservative treatment.
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