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Abstract

Introduction: Coronary artery bypass graft (CABG) surgery is performed globally around 400,000 times annually.

Despite its benefits, CABG can lead to complications, including chylothorax, a rare condition where chyle accumulates
in the pleural cavity due to thoracic duct trauma. Currently, there are no international guidelines for traumatic chy-

lothorax management post-CABG. This is the first systematic review to provide a comprehensive overview of the cur-

rent state of management for chylothorax post-CABG.
Methods: This systematic review was conducted by searching EMBASE, Cochrane, Ovid and PubMed databases on

16 June 2024. The inclusion criteria focused on studies addressing post-CABG chylothorax management and reporting

clinical outcomes. Data was extracted from 11 studies focusing on graft type, complications and management strategies.
Results: This review included 11 case report studies with 14 cases of post-CABG chylothorax. Conservative manage-

ment was attempted in all cases, with varying components such as total parenteral nutrition, nil by mouth, octreotide and

low-fat diets. High-output chylothorax (>1000 mL/day) often necessitated surgical intervention after an average of 12.5
days of conservative management. Surgical approaches included thoracic duct ligation, embolisation and pleurodesis.

Surgical ligation was effective in three cases, while thoracic duct embolisation was successful in one case.

Conclusions: Chylothorax post-CABG is managed initially with conservative strategies, but high-output cases often
necessitate surgical intervention. This review highlights the need for standardised guidelines, regarding the timing of sur-

gical escalation and the use of octreotide and somatostatin. Further research should focus on higher-powered studies to

validate these findings and establish clinical guidelines for managing chylothorax post-CABG.
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Introduction

Chylothorax is a rare complication of coronary artery

bypass (CABG) surgery and presents a particularly challen-

ging problem. Chylothorax forms when chyle, a milky

bodily fluid consisting of lymph, phospholipids, long-chain

triglycerides and cholesterol, accumulates in the pleural

cavity due to trauma of the thoracic duct.1

The aetiology of chylothorax can be classified into four

categories: congenital, traumatic, neoplastic and miscellan-

eous.2 In the context of CABG, the most relevant category

is traumatic chylothorax. Traumatic chylothorax is notably

associated with damage incurred to the thoracic duct during

harvesting of the left internal mammary artery (LIMA).2
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The incidence of chylothorax post-CABG surgery is

relatively low, reported to be approximately 0.038%.3

However, when it does occur, it can lead to significant mor-

bidity due to nutritional deficiencies, immune suppression

and prolonged hospital stays.4 Risk factors for developing

chylothorax include extensive mediastinal dissection,

re-operative surgery and anatomical variations in the thor-

acic duct.5

The current gold standard for coronary revascularisation

is grafting of the LIMA. The LIMA is preferred not only

over venous grafts but also over other arterial grafts due

to its superior patency rates, with a reported >90%

ten-year patency.6 However, given its anatomical proximity

to the thoracic duct, harvesting the LIMA increases the risk

of thoracic duct injury and subsequent chylothorax.1 As an

adjunct, or when the LIMA is unsuitable, the right internal

mammary artery (RIMA) is also considered in appropriate

patients.7

Chylothorax can be further categorised into low and high-

output types based on the volume of chyle drainage.

Low-output chylothorax is typically managed conservatively

with dietary modifications, such as a low-fat diet or medium-

chain triglycerides, and occasionally, total parenteral nutrition

(TPN)8 with the aim of reducing chyle production.

High-output chylothorax, characterised by drainage exceeding

1000mL/day, often necessitates more aggressive interventions

due to the higher failure rate of medical management.8

Currently, there are no specific international guidelines

for the management of traumatic chylothorax following

CABG surgery, likely due to its low incidence of occur-

rence. The management strategies are generally extrapo-

lated from broader guidelines on the treatment of

chylothorax from other causes, emphasising the need for

a standardised approach tailored to post-CABG patients.

This systematic review aims to evaluate the existing man-

agement strategies for traumatic chylothorax post-CABG

surgery, reflect on current standards of practice and identify

gaps in the literature. By synthesising available evidence, this

review seeks to provide a comprehensive overview of the

management options.

Methods

Search strategy

On the 27th of July 2024, a comprehensive search was per-

formed on MEDLINE (EMBASE), MEDLINE (Ovid),

PubMed and Cochrane electronic databases. A combination

of keyword terms and medical subject headings (MeSH)

were used in the searches. The publications included were

dated from 2013 to June 2024 using the search terms ‘chy-

lothorax’ OR ‘coronary artery bypass graft surgery’ OR

‘CABG’ OR ‘post-operative chylothorax’ as keywords or

MeSH. The included articles were screened, and their refer-

ence lists were checked manually.

Eligibility criteria

Studies that looked at the management of Chylothorax

complication Post-Coronary Artery Bypass Grafting.

Inclusion criteria consisted of:

(i) Post-operative chylothorax (ii) post-CABG (iii)

Written in English (iv) Clinical Outcomes (v) Management

strategy and (vi) Articles since January 2013

Exclusion criteria consisted of:

(i) Nil clinical outcomes (ii) Not written in English (iii)

Review articles (iv) Conference Abstracts (v) Posters and

(vi) Articles before January 2013

Study selection

Eligibility of articles was assessed by two independent

reviewers. PRISMA guidelines were followed.9

Disagreements were resolved by consensus. A review

protocol was not prepared, and this systematic review was

not submitted to PROSPERO as there is a limited amount

of literature, majority being low level.

Article titles and abstracts were initially screened. The

remaining articles had a full-text review, and articles were

included or excluded based upon the eligibility criteria.

Any discrepancies were resolved by consensus.

Covidence was utilised.

Risk of bias assessment

Limited by the incidence of chylothorax, all articles

included in this review were case reports. The articles

were assessed for risk of bias using the Joanna Briggs

Institute Critical Appraisal tools for use in JBI Systematic

Reviews – Checklist for Case Reports10 (see Table 1). No

studies were excluded during this process.

Data extraction

Data was summarised from the included studies using a

data collection spreadsheet in Excel. The spreadsheet con-

tained: Intervention, vessel bypassed, vessel harvested

(LIMA/RIMA), survival rate, complications, days from

surgery to diagnosis, chylous chest drain volume, triglycer-

ide levels, medical management of chylothorax (TPN, nil

by mouth [NBM], octreotide/somatostatin, oral diet and

length of medical management) and surgical management.

Results

Search results

The search of MEDLINE (EMBASE), Cochrane,

MEDLINE (Ovid) and PubMed revealed 1124 articles.

Using Covidence,11 65 duplicates were identified and

removed, 1059 articles were available for screening. Of
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these, 1040 did not meet the inclusion criteria after title and

abstract screening. The remaining 19 articles were exam-

ined in-depth with a full-text review, of which 11 met the

criteria for inclusion in the systematic review.12–22

Figure 1 demonstrates the PRISMA flow diagram9 of the

study selection process.

Study characteristics

The included 11 studies, published between 2013 and 2021,

examined 14 patients with chylothorax following CABG.

The characteristics and interventions are detailed in

Table 2. Ages ranged from 41 to 82 years, with majority

of patients being male (9 out of 15). Left internal

mammary artery grafting was the predominant technique

(11 of 14 cases), while RIMA was used in one case;13

two papers did not report on their conduit of choice.15,16

Two studies had operative variations which included con-

comitant valve replacements.14,20 Follow-up durations

ranged from 30 days to 1 year, with limited data on long-

term recurrence.

Low-output chylothorax

Regarding sole conservative management, three out of six

low-output chylothorax cases12,19 (<1000 mL/day) were

managed this way, as summarised in Table 3. Drainage

volumes ranged from 450 to 770 mL/day, with triglyceride

levels consistently above 300 mg/dL. Survival rate for these

cases was 100%. The time from post-operative day to diag-

nosis ranged from 1 to 5 days. Breast necrosis was reported

in one case.19

High-output chylothorax

High-output chylothorax cases (>1000 mL/day) demon-

strated greater variability in management and outcomes,

as detailed in Table 4. Drain volumes ranged from 1500

to 2400 mL/day17,21 with triglyceride levels ranging from

65 mg/dL13 to over 1600 mg/dL.22 Five of the eight

cases13,14,18,21,22 transitioned to surgical intervention fol-

lowing failed conservative management, with an average

delay of 12.5 days (range: 4–30 days). One case16 used sur-

gical management only. Two cases15,17 utilised conserva-

tive treatment only. Regarding survival rate, one out of

eight cases died,15 with pulmonary embolism as the cause

of death.

Conservative management

Conservative management strategies varied significantly, as

summarised in Table 5. Common components included

TPN, NBM and dietary modifications, with octreotide or

somatostatin used in seven cases.12–14,16,17,21,22 The

dosage of octreotide ranged from 100 µg to 300 µg, with

the treatment duration tailored to the patient’s specific con-

servative management plan, ranging from 5 to 30 days.

Somatostatin treatment was initiated at a dose of 3.5 µg,

escalated to 5 µg after 48 h and increased to 7 µg after an

additional 48 h, with total treatment duration of 6 days.

Surgical and interventional management

Surgical and interventional outcomes are summarised in

Table 6. Pleurodesis was performed in six cases, with

mixed results. Talc pleurodesis was unsuccessful in one

case,18 while doxycycline pleurodesis resolved chylothorax

following talc failure.22 Surgical ligation, employed in three

cases,13,14,20 was guided by lesion visualization techniques

such as lymphangiography20 and nasogastric milk adminis-

tration.13 Thoracic duct embolization (TDE), performed in

one case,14 was successful in sealing the leak using plat-

inum coils and n-Butyl-2-cyanoacrylate.

Discussion

Conservative management

Efficacy and variability of conservative management. The rela-

tively short average duration of conservative management

reported in the reviewed studies (see Table 5) suggests

that, in specific patient demographics, conservative mea-

sures can effectively resolve chylothorax without necessi-

tating surgical intervention. However, conflicting

evidence exists regarding the efficacy of conservative man-

agement, particularly in cases of high-output, traumatic

chylothoraces.4,23,24 Prior literature has recommended sur-

gical intervention for high-output chylothorax (defined as

>1100 mL/day) due to the increased likelihood of conserva-

tive management failure.25 Nonetheless, individual cases,

such as the one described by Khan et al.17 (Table 5), dem-

onstrate the potential for successful conservative treatment

even in high-output scenarios.

In this case, a patient with a chest drain volume of 2400

mL/day achieved resolution after 7 days of conservative

management, which included TPN, NBM and an oral step-

down to a low-fat diet on day 4, without complications.

The absence of a standardised guideline for conservative

management is evident in the diverse strategies employed

across the literature. Different combinations of TPN,

NBM, octreotide and dietary modifications have been

used, as reported by Altun et al.12 and Hoskote et al.12,15

(see Table 5). Similarly, Sabzi et al.19 described a

nine-day conservative approach that included a low-fat

diet and an anti-hypertriglyceridemia drug.

The variability in treatment approaches highlights the

need for further studies to focus on the combination of con-

servative treatments to optimise patient outcomes and

reduce hospitalisation time. Establishing a standardised

Carmichael et al. 77



guideline for conservative management would improve

consistency across different institutions.

Escalation of intervention

Prior literature25 on non-CABG procedures causing chy-

lothorax typically recommends escalation to surgical man-

agement when chest tube output exceeds 1000 mL/day.

However, the literature in this review suggests a general

preference for initially attempting conservative manage-

ment, with surgery considered if there is no adequate

response within two weeks. Eight out of 1413–18,21,22

patients demonstrated a high-output chylothorax (>1000

mL on the first day), with two cases using conservative

management only, five of these cases had their chylothorax-

managed surgery after failed conservative treatment. Only

one case16 treated the high-output chylothorax with surgical

management as first-line therapy. Kanna et al.16 utilised

first-line surgical intervention due to this patient having a

presenting 2 months later due to breathlessness and ultim-

ately a chylothorax. Since a significant time had passed

since the initial CABG surgery, video-assisted thoracic

surgery was performed due to worries about adhesions sur-

rounding the thoracic duct.26

These studies represent the general lack of consensus

and consultation within the literature regarding surgical

management in high-output chylothoraxes. These results

demonstrate and highlight that there is a lack of inter-

national guidelines on when to escalate to surgical manage-

ment immediately or transition from conservative treatment

for chylothorax post-CABG. On average, patients under-

went approximately 12.5 days of conservative management

Figure 1. PRISMA flow diagram.

78 Asian Cardiovascular & Thoracic Annals 33(1)



before proceeding to surgery, with this period ranging from

as short as 4 days to as long as 30 days (see Table 5).

Prolonged conservative management, even when surgical

intervention might be appropriate, can lead to adverse out-

comes for patients. Prior literature27 indicates that longer

hospital admissions can increase patient morbidity, mortal-

ity and complications. Therefore, further research is needed

to understand the risk ratio of surgical intervention versus

the risk of longer hospital admissions to determine the

optimal timing for escalation in patient care.

Octreotide and somatostatin

Octreotide is preferred in treatment protocols over somato-

statin due to its longer half-life and the advantage of not

requiring continuous infusion.28However, there is no estab-

lished gold standard for the dosage, frequency and route of

administration of octreotide and somatostatin in the man-

agement of chylothorax post-CABG. Majority of cases uti-

lised the same dosage and route of administration (ROA) of

Octreotide, 100 µg TDS subcutaneously, however, majority

of these patients eventually required dose escalation or

change to a continuous intravenous infusion. The reasons

for these adjustments were not explained in the studies

however it could be hypothesised that escalation was

needed due to the chylothorax failing to respond.29 All

patients treated with octreotide ultimately required surgical

intervention, whereas those who received somatostatin

achieved resolution of their chylothorax through conserva-

tive management alone. However, the limited data in this

review, coupled with the absence of studies comparing

octreotide versus somatostatin in chylothorax, prevents

definitive conclusions from being made regarding their

comparative efficacy. The high variation in dosage, agent

Table 2. Patient characteristics.

Author, date, journal, study type (level of

evidence) Participants Sex + Age Intervention

LIMA/

RIMA Follow-up period

El-Farra et al. (2021), Ann Thorac Surg14

Case Report (Level 4)

2 60M (Patient

1)

4-vessel CABG LIMA NR

61F (Patient

2)

4-vessel CABG + MVR LIMA NR

Khan et al. (2020), J Saudi Heart Assoc.17

Case Report (Level 4)

1 41M 4-vessel CABG LIMA 30 days

Waliany et al. (2018), Journal of

Cardiothoracic Surgery. 22

Case Report (Level 4)

1 62M 4-vessel CABG LIMA 2- and 8-weeks

Waikar et al. (2018), Ann Card Anaesth. 21

Case Report (Level 4)

1 52M 3-vessel CABG LIMA 30 days

Mukherjee et al. (2016), Indian J Chest Dis

Allied Sci. 18

Case Report (Level 4)

2 56M (Patient

1)

4-vessel CABG LIMA 3 months and 1

year

50M (Patient

2)

3-vessel CABG LIMA 3 months and 1

year

Deguchi et al. (2015), Gen Thorac

Cardiovasc Surg. 13

Case Report (Level 4)

1 78F 3-vessel CABG RIMA 3 and 6 months

Altun et al. (2015), Tex Heart Inst J.12

Case Report (Level 4)

2 60M (Patient

1)

2-vessel CABG LIMA 1 year

46M (Patient

2)

3-vessel CABG LIMA 1 year

Kanna et al. (2021), J Card Surg. 16

Case Report (Level 4)

1 63F 3-vessel CABG NR 6 months

Vazhev et al. (2020), Acta Medica Bulgarica.
20

Case Report (Level 4)

1 56M 1-vessel CABG + AVR +

MVR

LIMA NR

Sabzi et al. (2016), J Cardiovasc Thorac Res.
19

Case Report (Level 4)

1 68F 3-vessel CABG LIMA 6 months

Hoskote et al. (2013), Blood Coagul

Fibrinolysis.15

Case Report (Level 4)

1 82F 5-vessel CABG NR NR

AVR: aortic valve replacement; CABG: coronary artery bypass grafting; F: female; LIMA: left internal mammary artery; M: male; MVR: mitral valve

replacement; NR: not reported; RIMA: right internal mammary artery.
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and ROA underscores the inconsistency in conservative

management approaches. Rigorous guidelines and high-

quality research should aim to determine which specific

patient groups benefit most from octreotide versus somato-

statin, the appropriate dosage, indications for dose escal-

ation and the link between the use of somatostatin

analogues and the need for surgical management.

Surgical and interventional management

Pleurodesis. Pleurodesis was typically performed later in the

management process. The rationale for using pleurodesis in

delayed presentations of chylothorax is hypothesised to

involve the development of adhesions26 from

CABG-induced trauma, incomplete closure of the lymph-

atic leak, formation of new leaks post-surgery or failure

of other surgical options.30 The cases demonstrated that

two out of the three patients who re-presented with chy-

lothoraces received conservative treatment first. This con-

tradicts current literature recommendations26 for

non-CABG chylothorax, which suggest that extended

periods post-surgery is an indication of pleurodesis.

A critical issue in the use of pleurodesis is whether lesion

visualization should precede the intervention. Some studies

advocate for imaging techniques such as lymphangiograms,

thoracoscopy or thoracotomy to confirm the site of chyle

leakage, while others recommend proceeding based solely

on clinical presentation. This inconsistency reflects a lack

of consensus and underscores the need for standardized

protocols to determine the necessity of lesion visualization.

Such guidelines could enhance decision-making by tailor-

ing interventions to patient-specific factors and improving

overall outcomes. Further research is warranted to evaluate

whether pre-intervention visualization correlates with

higher success rates of pleurodesis and reduced recurrence

or complications.

Talc pleurodesis is regarded as the standard approach for

managing chylothorax following failed embolization, surgi-

cal ligation or delated presentation.30 However, it does not

guarantee resolution in all cases. For example, one study

highlighted22 the successful use of doxycycline pleurodesis

after talc pleurodesis had failed, raising questions about the

comparative efficacy of these two approaches. Prior litera-

ture31 supports this observation reporting a 78% success

rate for doxycycline pleurodesis following unsuccessful

talc pleurodesis. Studies in other populations, such as chil-

dren with congenital malformations causing chylothorax,32

have demonstrated that doxycycline pleurodesis is a safe

and effective first-line therapy. These findings suggest

that further research is required to determine the compara-

tive efficacy of talc versus doxycycline pleurodesis

post-CABG for the management of chylothorax.

Surgical ligation. Surgical ligation is regarded as an effective

treatment for chylothorax, particularly in non-CABG set-

tings.33 Prior studies have demonstrated its efficacy, with

success rates as high as 85% for thoracic duct ligation in

cases of iatrogenic postoperative chylothorax.25 A key

Table 3. Low-output chylothorax: diagnosis, other complications, survival rate and management principles.

Author, date, journal,

study type (level of

evidence)

Chylous chest

drain volume

(mL)

Triglyceride

level (mg/dL)

POD to

diagnosis

(days)

Other

complications

Survival

rate (%)

Management

(conservative/

surgical/both)

El-Farra et al. (2021),

Ann Thorac Surg 14

Case Report (Level 4)

500–600

(Patient 1)

NR 4 Nil 100 Both

Mukherjee et al. (2016),

Indian J Chest Dis

Allied Sci. 18

Case Report (Level 4)

450

(Patient 1)

852 3 Nil 100 Both

Altun et al. (2015), Tex

Heart Inst J.12

Case Report (Level 4)

NR

(Patient 1)

398 2 Nil 100 Conservative

NR

(Patient 2)

276 3 Nil 100 Conservative

Vazhev et al. (2020),

Acta Medica Bulgarica.
20

Case Report (Level 4)

770 NR 5 Nil 100 Both

Sabzi et al. (2016), J

Cardiovasc Thorac

Res. 19

Case Report (Level 4)

NR 320 1 Breast necrosis 100 Conservative

POD: post-operative day; NR: not reported.
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aspect of successful ligation is the ability to localise the site

of leakage, typically achieved through lymphangiog-

raphy.34 Interestingly, the reviewed studies involving

these techniques did not consistently describe how the

lesion was visualised during the procedure. While some

studies mentioned methods such as milk administration

via nasogastric tube, this was not reported in all cases,

leaving uncertainties about the preferred approaches for

visualisation.

Furthermore, the use of adjunctive measures, such as

mechanical pleurodesis performed immediately after liga-

tion in one study,20 raises questions about strategies to

prevent recurrence. This practice may address the high reo-

peration rates associated with surgical ligation, though its

rationale and effectiveness are not well documented.

There is a need for further research into the procedural

aspects of surgical ligation, including techniques for

lesion visualisation and the role of adjunctive interventions.

Embolisation. First introduced by Cope and Kaiser in 2002,

percutaneous thoracic duct embolisation35 has emerged as a

minimally invasive treatment option for chylothorax, with

numerous refinements in the technique since its inception.24,36

A 2018 meta-analysis documented a 79.4% for TDE in trau-

matic chylothorax, highlighting its potential as an effective

intervention.37 While the reviewed studies included only

two cases of TDE use in post-CABG chylothorax, the findings

suggest that it can manage chyle leaks38 even in the absence of

direct leakage visualisation. El-Farra et al.14 reported no visu-

alisation of a leakage but instead retrograde reflux of contrast

from the upper thoracic duct on a lymphangiogram.

Institutional preferences also play a significant role in the

choice of intervention. For instance, Waliany et al.22

emphasised their preference for embolisation over ligation

due to institution-specific superior outcomes and less inva-

sive nature. This preference expresses the growing appeal

of TDE as a first-line or adjunctive option in managing chy-

lothorax, particularly for patients who may not tolerate

more invasive procedures. Further research is needed to

establish standardized guidelines for when and how TDE

should be incorporated into the management of

post-CABG chylothorax.

Table 4. High-output chylothorax: diagnosis, other complications, survival rate and management principles.

Author, date, journal, study

type (level of evidence)

Chylous chest

drain volume

(mL)

Triglyceride

level (mg/dL)

POD to

diagnosis

(days)

Other

complications

Survival

rate (%)

Management

(conservative/

surgical/both)

El-Farra et al. (2021), Ann

Thorac Surg 14

Case Report (Level 4)

2000 (Patient

2)

NR 2 Nil 100 Both

Khan et al. (2020), J Saudi

Heart Assoc.17

Case Report (Level 4)

2400 NR 3 Nil 100 Conservative

Waliany et al. (2018),

Journal of Cardiothoracic

Surgery. 22

Case Report (Level 4)

2300 1604 13 Yellow Nail

Syndrome

100 Both

Waikar et al. (2018), Ann

Card Anaesth. 21

Case Report (Level 4)

2400 448 6 Nil 100 Both

Mukherjee et al. (2016),

Indian J Chest Dis Allied

Sci. 18

Case Report (Level 4)

1500 (Patient

2)

1169 14 Nil 100 Both

Deguchi et al. (2015), Gen

Thorac Cardiovasc Surg.
13

Case Report (Level 4)

2140 65 3 Nil 100 Both

Kanna et al. (2021), J Card

Surg. 16

Case Report (Level 4)

1800 1043 14 Nil 100 Surgical

Hoskote et al. (2013),

Blood Coagul

Fibrinolysis.15

Case Report (Level 4)

1500 555 14 days (Post

D/C)

Pulmonary

embolism

0 Conservative

POD: post-operative day; NR: not reported; D/C: discharge.
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Left internal mammary artery versus RIMA

The choice of graft in CABG, particularly between the

LIMA and RIMA, may influence the risk of developing

postoperative chylothorax. This review suggests a higher

incidence of chylothorax following the use of LIMA com-

pared to RIMA. However, this apparent discrepancy must

be interpreted with caution due to a lack of data on the

total frequency of LIMA and RIMA grafts. The observed

higher incidence with LIMA could simply reflect its more

frequent use rather than an intrinsic higher risk.

The anatomical differences between LIMA and RIMA

grafts may contribute to variations in chylothorax risk.

Damage to thymic lymphatic channels during LIMA har-

vesting, particularly when electrocautery is used, has been

hypothesised to increase the likelihood of chyle leakage.39

This is supported by previous suggestions that electro-

cautery may exacerbate lymphatic leakage due to its

Table 5. Conservative management of chylothorax post-CABG.

Author, date, journal, study type

(level of evidence) TPN NBM Octreotide/ Somatostatin

Oral Diet

Step-down

Length of

Conservative Mx

(days)

El-Farra et al. (2021), Ann Thorac

Surg 14

Case Report (Level 4)

Yes (Patient 1) Yes IV, dose NR No 10

Yes (Patient 2) Yes No No 14

Khan et al. (2020), J Saudi Heart

Assoc.17

Case Report (Level 4)

Yes Yes No Low-fat diet 7

Waliany et al. (2018), Journal of

Cardiothoracic Surgery. 22

Case Report (Level 4)

Yes Yes Dose NR Low-fat diet w/

MCFA

18

Waikar et al. (2018), Ann Card

Anaesth. 21

Case Report (Level 4)

Yes with low-fat

MCFA

1500 kcal/day

restriction

Yes Octreotide 100 units TDS

SC

No 4

Mukherjee et al. (2016), Indian J

Chest Dis Allied Sci. 18

Case Report (Level 4)

No (Patient 1) No Octreotide 100 µg TDS

SC

200 µg TDS SC (day 6)

Low-fat MCFA 30

No (Patient 2) No Octreotide 100 µg TDS

SC

Low-fat MCFA 30

Deguchi et al. (2015), Gen Thorac

Cardiovasc Surg. 13

Case Report (Level 4)

Yes Yes Octreotide 300 µg daily IV No 5

Altun et al. (2015), Tex Heart Inst

J.12

Case Report (Level 4)

Low-fat + MCFA

1800 kcal/day

restriction

Yes Somatostatin IV 3.5 µg/kg/

h for first 48 h

5 µg/kg/h for following

48 h

7 µg/kg/h for following

48 h

Oral low-fat diet

(day 7)

11

Low-fat + MCFA

1800 kcal/day

restriction

Yes As above Oral low-fat diet

(day 7)

12

Kanna et al. (2021), J Card Surg. 16

Case Report (Level 4)

High protein +

MCFA

Yes Octreotide 100 µg TDS

SC (day 7)

Octreotide continuous

IV infusion (day 8)

No 6

Vazhev et al. (2020), Acta Medica

Bulgarica. 20

Case Report (Level 4)

No No No No-fat diet (day

1)

10

Sabzi et al. (2016), J Cardiovasc

Thorac Res. 19

Case Report (Level 4)

Yes Yes No MCFA 8

IV: intravenous; MCFA: medium-chain fatty acid; Mx: management; NBM: nil by mouth; NR: not reported; SC: subcutaneous; TDS: three times a day; TPN:

total parenteral nutrition.
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impact on lymphostasis.19 Conversely, the lower incidence

of RIMA grafting, often due to clinical factors such as

insufficient blood flow, might account for the reduced

reports of chylothorax associated with this graft.

Ultimately, the relationship between graft choice and chy-

lothorax risk remains unclear without data comparing the

overall frequency and outcomes of LIMA versus RIMA

grafts.

Multifactorial, patient-centred approach

The varied outcomes and approaches underscore the

importance of a multifactorial, patient-centred strategy in

managing chylothorax. Decisions regarding the timing

and type of surgical intervention are highly individualised,

considering the patient’s response to conservative manage-

ment, the visualisation of the lesion and overall clinical

status. Overall, the data suggests that while conservative

management is often the first line of treatment, a significant

proportion of patients will eventually require surgical inter-

vention. The choice and timing of surgery should be tai-

lored to the individual patient, with a preference for less

invasive options like embolisation when feasible.

However, the potential need for pleurodesis later in the

management process indicates that even successful initial

surgeries may not be definitive, necessitating continued

monitoring and potential further intervention. This

comprehensive, patient-centred approach is essential for

optimising outcomes in chylothorax management.

Limitations/bias/future directions

A limitation of this systematic review is the potential for

publication bias due to the restriction of articles to the

English language. Additionally, the inclusion of articles

ranging from 2013 to 2024 was selected to reflect contem-

porary management practices, but this may have excluded

relevant studies published outside this time frame. The

exclusion of conference abstracts, presentations and

posters may have also omitted pertinent data.

Case reports

There are major constraints in the literature presented. Chief

among these is the style of published articles. Much of the

discourse surrounding chylothorax after CABG is based

upon low-level literature – meaning that confounding

factors and potential biases are not controlled for. This pre-

sents major limitations particularly in terms of the ability to

comment on the validity and efficacy of management

options performed in the treatment of chylothorax

post-CABG. Whilst the current management dogma pre-

sented in these case reports broadly resulted in the reso-

lution of the chylothorax, due to the small sample sizes of

Table 6. Surgical and interventional management.

Author, date, journal, study

type (level of evidence)

Re-admission

(Yes/No?)

Lesion visualised?
POD of

surgery

(days)

Surgical and

interventional Mx

Yes/

No Investigation

El-Farra et al. (2021), Ann

Thorac Surg14

Case Report (Level 4)

No (Patient 1) No Lymphangiogram 14 Embolisation with

platinum coils + nBCA

No (Patient 2) Yes Redo median sternotomy 17 Surgical ligation

Waliany et al. (2018), Journal of

Cardiothoracic Surgery.22

Case Report (Level 4)

Yes Yes Lymphangiogram 33 Thoracoscopic

pleurodesis

38 Doxycycline pleurodesis

Waikar et al. (2018), Ann Card

Anaesth.21

Case Report (Level 4)

No No Nil 11 Povidone-iodine

pleurodesis

Mukherjee et al. (2016), Indian J

Chest Dis Allied Sci.18

Case Report (Level 4)

No (Patient 1) No Nil 33 Talc pleurodesis

Yes

(Patient 2)

No Nil 43 Talc pleurodesis

Deguchi et al. (2015), Gen

Thorac Cardiovasc Surg.13

Case Report (Level 4)

No Yes Median sternotomy with NG

milk administration

10 Surgical ligation technique

and clipping

Kanna et al. (2021), J Card

Surg.16

Case Report (Level 4)

Yes Yes Diagnostic thoracoscopy >60 Talc pleurodesis

Vazhev et al. (2020), Acta

Medica Bulgarica.20

Case Report (Level 4)

No Yes Left lateral thoracotomy 13 Surgical ligation and

pleurodesis

N/A: not available.
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the reports, it remains unclear whether one management

approach was more effective than another, or if one man-

agement approach resulted in faster resolution of the chy-

lothorax in comparison to another.

Medical history. Another major limitation is the lack of

patient medical history provided in the studies presented.

Unreported pathology could potentially impact patient sus-

ceptibility to chylothorax, as well as the choice of manage-

ment, and therefore act as a potential confounder. Similarly,

two of the patients in our review underwent surgical valvu-

lar replacement and CABG simultaneously;14,20 factors

such as these may also have confounded results.

Publication bias. Of the 14 reported cases of chylothorax in our

review, the in-hospital mortality rate was 7% (see Tables 3 and

4). Interestingly, this is inconsistentwith previous literature that

has shown the in-hospital mortality rate to be approximately

17%.40 Whilst our smaller sample size could account for this

discrepancy, we cannot discount the tendency for favourable

outcomes to be reported on and the confounding effect this

reporting/publication bias may have on the literature.

These limitations necessitate the need for higher power

studies with larger sample sizes to minimise potential con-

founding factors, validate findings and guide the establish-

ment of clinical guidelines.

Future directions

To facilitate the establishment of standardised clinical guide-

lines for the management of chylothorax post-CABG, future

research should focus on several key areas.

Firstly, in terms of conservative management, future

research should focus on factors that influence the choice

between somatostatin and octreotide, drug dosing and indi-

cations for dose escalation.

Regarding surgical management, a risk ratio comparing

the surgical risk and length of hospital admission should be

undertaken to determine the optimal timing of escalation to

surgery. Additionally, future research should compare the

safety and efficacy of surgical and interventional options

– with a focus on longer term recurrence of chylothorax

and complications.

Out of the 14 patients in this review, six required pleurod-

esis. Therefore, future studies should better characterise

which patient populations would benefit from pleurodesis

and the optimal timing of this procedure – particularly in rela-

tion to the other management approaches. Additionally, the

efficacy of talc versus doxycycline pleurodesis within the

context of chylothorax post-CABG should also be explored.

Thus, we recommend that higher power studies are

undertaken to overcome the previously mentioned limita-

tions and help establish standardised clinical guidelines.

However, the low incidence rate of chylothorax

post-CABG may present a significant barrier to these

efforts, and therefore, any future research will likely need

to be multicentre in nature to attempt to overcome this issue.

Conclusion

This systematic review highlights the complexity and vari-

ability in managing chylothorax following CABG surgery.

While conservative management remains the initial approach

for most cases, the review indicates that high-output chy-

lothorax often necessitates surgical intervention, with a pref-

erence for techniques such as thoracic duct ligation and

embolisation. The variability in conservative management

practices, particularly regarding the use of octreotide and som-

atostatin, highlights a critical need for standardisedguidelines.

Overall, the findings emphasise the necessity for more

robust, multi-institutional studies to better understand the

optimal timing and choice of interventions. Establishing

clearer guidelines will not only improve patient care but

also reduce the variability in treatment approaches observed

across different institutions. However, given the rarity of

post-CABG traumatic chylothorax, the feasibility of devel-

oping formal clinical guidelines is limited. The rarity of this

condition constrains such high-level research, making the

construction of comprehensive guidelines impractical.

Future research should aim to generate shared clinical

insights and consensus-based recommendations through

multi-institutional collaboration and case series analysis.

While these will not constitute formal guidelines or proto-

cols, they can help establish practical frameworks for man-

aging this rare but significant complication post-CABG.
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