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Summary

Purpose: Postoperative chyle leak, termed ‘chylous ascites’, 
is a rare complication with a reported frequency of only one 
in 20464 abdominal operations. The purpose of this study 
was to summarize the available scientific data reviewing the 
most relevant studies for this type of postoperative complica-
tion after pancreatic surgery, highlighting at the same time 
the necessity for pancreatic surgeons to retain a high level of 
clinical suspicion for the early diagnosis and its therapeutic 
management.

Methods: A thorough literature search in Pubmed and 
Google Scholar, under the terms‘ chylous ascites OR chyle 
leak AND pancreas OR pancreatic’, since the year of in-
ception until 19th of February 2021 was conducted by the 
authors and the associated results are presented in this nar-
rative review. 

Results: Chyle leak is a rare complication following pan-
creatic surgery. Patients may suffer from exudative enter-

opathy and malnutrition leading to repeated infections and 
impaired wound healing or even death secondary to sepsis. 
Several studies have highlighted the issue of increased hos-
pital stay, while others failed to reach statistical significance 
as far as hospital stay or survival are concerned. Researchers 
found that patients with diffuse chyle leak tended to have 
a worse 3-year survival rate (18.8%), which can be attrib-
uted to postoperative complications and early demise due 
to immunosuppression associated with the leak, or delayed 
adjuvant chemotherapy.

Conclusion: Further clinical research is needed to enhance 
prevention, diagnosis, treatment and long-term prognosis of 
this relevant surgical problem that shows trends of increase 
due to the great number of major operations which are per-
formed nowadays.
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Introduction

Pancreatic surgery has been validated as the 
cornerstone of treatment for pancreatic cancer cas-
es with morbidity rates reaching almost 50%, with 
pancreatic fistula being the most relevant type of 
postoperative complication [1,2]. Undoubtedly, the 
number of major abdominal operations, performed 
by specialized surgeons worldwide, has significant-

ly increased in the last decades, a fact that might be 
explained from the continuous improvement and 
standardization of surgical techniques, treatment 
modalities and perioperative management [3,4]. 

Postoperative chyle leak, termed ‘chylous as-
cites’ (CA), is a rare complication following major 
abdominal surgery, with a reported frequency of 
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only one in 20464 abdominal operations [5]. Surgi-
cal procedures that have been traditionally linked 
with this entity include retroperitoneal lymph node 
dissection, distal splenorenal shunts, abdominal 
aortic aneurysm repair, and liver transplantation 
[6-8]. CA occurs in 3.3–10.4% of patients after pan-
creatic resection operations, with all data being an-
ecdotal and deriving from limited case reports and 
case series [9,10]. Strikingly enough, there are sev-
eral studies reporting that CA is one of the factors 
that influences the prognosis of patients following 
this type of surgery [11]. Because of the aforemen-
tioned fact that pancreatic resections are associated 
with increased morbidity, chyle leak (CL) may fre-
quently coexist with other complications that may 
conceal or affect its clinical relevance [12].

 Due to the necessity of reporting uniformly 
this type of complication after pancreatic surgery 
and the need to better appreciate the exact caus-
es, risk factors and their management, the Inter-
national Study Group on Pancreatic Surgery has 
proposed a new validation system similar to those 
already existing about pancreatic fistula, delayed 
gastric emptying and postpancreatectomy haem-
orrhage [13]. According to this, Grade A implies a 
clinically irrelevant chyle leak with no prolonga-
tion of hospital stay and a conservative approach 
with only restrictions in the oral diet, Grade B leak 
requires changing in nutritional management, pos-
sible addition of drugs like somatostatin analogs 
or even some kind of interventional drainage by 
radiologists with increased hospital stay, while 
Grade C requires more invasive methods of treat-
ment and admission to the intensive care unit or 
even implies mortality due to CL [13]. The tradi-
tional treatment for chylous ascites is dietary con-
trol with a medium-chain triglyceride (MCT) diet, 
total parenteral nutrition (TPN) or a combination 
of both, while alternative options include bipedal 
lymphangiography (BPLAG), somatostatin analog 
administration, peritoneovenous shunts, adminis-
tration of etilefrine and various other less common 
interventions [9,14].

Due to increasing numbers of extended resec-
tions and surgical operations being performed, the 
incidence of CA might increase further. The true 
incidence of CA should be appreciated by studies 
involving a large cohort of patients undergoing 
pancreatic surgery. Up until recently, pathophysi-
ology, risk factors, management, and prognostic 
implications of CA have been infrequently reported 
in limited number of subjects. 

The purpose of this study was to summarize 
the available scientific data reviewing the most 
relevant and validated studies for this type of 
postoperative complication after pancreatic sur-

gery, highlighting at the same time the necessity 
for pancreatic surgeons to retain a high level of 
clinical suspicion for the early diagnosis and its 
therapeutic management. 

Methods

A thorough literature search in Pubmed and 
Google Scholar, under the terms ‘chylous ascites 
OR chyle leak AND pancreas OR pancreatic’ since 
year of inception until 19th of February 2021, was 
conducted by the authors with focus in the last 
15 years and the associated results are presented 
in this narrative review. We included articles pub-
lished in full text, written in English.

Lymph formation and possible causes of chyle leak af-
ter pancreatic surgery

Lymph is comprised of cells, particles, proteins 
and chylomicrons that are formed by the exudation 
of plasma and its constituents from capillaries into 
interstitial compartments of the human body. The 
lymphatic system is a route by which this excess 
fluid from the interstitial spaces, that is not reab-
sorbed in the postcapillary venules, returns to the 
vascular system. Dietary long-chain triglycerides 
are reduced to monoglycerides and fatty acids in 
the small intestine. Breakdown derivatives are in 
turn absorbed as chylomicrons into the lymphatic 
system [15].

The lymphatic system of the abdomen includes 
cisterna chyli and its main tributaries. Cisterna 
chyli is a dilated sac-like formation in the retro-
peritoneum at the level of first and second verte-
bral bodies, which continues as the thoracic duct 
cranially [16]. In turn, the thoracic duct enters the 
posterior mediastinum after passing through the 
aortic hiatus in the diaphragm, the superior me-
diastinum and eventually empties into the venous 
system at the junction of the internal jugular and 
subclavian veins [15].

On account of anatomical proximity, onco-
logical pancreatic resections with radical or even 
standard lymph node dissections, are linked with 
an increased risk of chyle leak, when compared 
with other major abdominal surgical operations 
[17]. That being said, it seems that pancreaticoduo-
denectomies are accompanied with greater risk of 
CL in contrast with distal pancreatectomies due 
to the nearness of the cisterna chyli to pancreatic 
head [10,14,18]. Concomitant vascular resection 
of superior mesenteric vessels and reconstruction 
with synthetic or autologous grafts in borderline 
and locally advanced pancreatic cancer cases seem 
predictive of chyle leaks [10]. It is quite interesting 
that surrounding inflammation and focal pancrea-
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titis around the tumor itself has been linked with 
increased incidence for CL due to the necessity to 
perform extended dissection during surgery [19]. 

Risk factors for the development of chyle leak

Lately, many researchers reviewed possible risk 
factors associated with the development of chyle 
leak after pancreatic surgery (Table 1). Kuboki et al 
[20] reported the outcome after hepatobiliary and 
pancreatic surgery in a group of 2002 patients, out 
of whom 21 developed CA. Multivariate analysis 
revealed that manipulation of the para-aortic area 
(p<0.001), retroperitoneal invasion (p=0.031) and 
early enteral feeding after operation (p<0.001) were 
independent risk factors for CL following pancreatic 
resection [20]. Assumpcao et al [10] reviewed 3,532 

patients undergoing pancreatic resection with 47 
of them (1.3%) developing a CL. After matching on 
tumor size, disease etiology, and resection type, 
the number of lymph nodes harvested and history 
of concomitant vascular resection predicted higher 
risk of chyle leak (both p < 0.05).

In turn, pre-existing diabetes, resection for ma-
lignancy, distal pancreatectomy, duration of sur-
gery 180 min or longer, and concomitant pancre-
atic fistula or abscess were independent risk factors 
for CL reported by Strobel et al [12] in 346 out of 
3324 patients. Furthermore, Pan et al [11] retro-
spectively reviewed 1921 patients who underwent 
pancreatic resection, out of whom 49 developed 
CA. A multivariate analysis demonstrated that ma-
nipulating the paraaortic area and superior mes-

Author Year of 
publication

Number of included patients 
undergoing pancreatectomy 

Patients with CL
n (%)

Risk factors associated with CL
(p<0.05)

Russell et al [24] 2020 560 17 (3.04) higher body mass index (mean 30.5 kg/
m2 (range 17-43) (P=0.02) longer duration 
of operation (mean 6.2 h (range 4.3-9.0) 
(p=0.03)

Strobel et al [12] 2016 3324 346 (10.4) pre-existing diabetes, resection for 
malignancy, distal pancreatectomy, 
duration of surgery 180 min or longer, 
and concomitant pancreatic fistula or 
abscess

Pan et al [11] 2015 1921 49 (2.5) manipulating para-aortic area and 
superior mesenteric artery root area; 
retroperitoneal invasion; malignancy; 
focal chronic pancreatitis and early 
enteral feeding

Kuboki et al [20] 2013 2002 21 (1) manipulation of the para-aortic area 
(p<0.001), retroperitoneal invasion 
(p=0.031) and early enteral feeding after 
operation (p<0.001)

Abu Hilal et al [23] 2013 245 40 (16.3) extensive lymphadenectomy (p=0.002) 
and postoperative portal/mesenteric 
venous thrombosis (PVT) (p=0.009)

Noji et al [21] 2012 138 11 (8) Early enteral feeding

Assumpcao et al [10 2008 3532 47 (1.3) number of lymph nodes harvested and 
history of concomitant vascular resection 
predicted higher risk of chyle leak 

Van der Gaag [19] 2008 66 609 (11) that female gender (odds ratio, 1.79; 95% 
CI, 1.05 to 3.03) and chronic pancreatitis 
at pathology (odds ratio, 2.52; 95% CI, 
1.19 to 5.32)

Table 1. Studies reporting risk factors associated with development of chyle leak (CL)
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enteric artery root area, retroperitoneal invasion 
malignancy, focal chronic pancreatitis and early 
enteral feeding were the independent risk factors 
for CA after pancreatic surgery [11]. Early enter-
al feeding was also linked with chyle leak in the 
study published by Noji et al [21]. Van der Gaag [19] 
studied 609 consecutive patients who underwent 
pancreaticoduodenectomy, 66 with CL, reporting 
that female gender (odds ratio, 1.79; 95%CI 1.05 to 
3.03) and chronic pancreatitis at pathology (odds 
ratio, 2.52; 95% CI 1.19 to 5.32) were independently 
associated with development of this complication.

Increased age, female gender, the surgeon, pre-
operative ascites and low preoperative albumin, 
chronic pancreatitis, preoperative chemotherapy, 
retroperitoneal tumor invasion, tumors fed by the 
superior mesenteric artery, number of lymph nodes 
removed, manipulation of the paraaortic area, con-
comitant vascular resection, increased intraopera-
tive blood loss, and early enteral feeding were also 
identified as possible factors by Weniger et al in 
their systematic review of medical literature in 
2016 about CA after major surgery [22]. Abu Hilal 
et al [23] reported CL complicating 40/245 cases 
(16.3 %). After multivariate analysis, both extensive 
lymphadenectomy (p=0.002) and postoperative por-
tal/mesenteric venous thrombosis (PVT) (p=0.009) 
were independently linked with a higher incidence 
of chyle leak. Finally, Russell et al [24] reviewed 560 
patients who underwent pancreatico-duodenecto-
my and reported CL in 17 with the majority of them 
having higher body mass index [mean 30.5 kg/m2 
(range 17-43) versus 26.7 kg/m2 (22-38)) (p=0.02)] 
and longer duration of operation [mean 6.2 h (range 
4.3-9.0) versus 5.6 (3.0-11.0)) (p=0.03)], when com-
pared with those without chyle leak.

Diagnosis of chyle leak

A recently proposed definition of CL in-
cludes the discharge of milky, lipid-rich (triglyc-
erides>110 mg/dL, amylase-poor, bilirubin-poor, 
and chylomicron-rich) fluid from a surgical wound 
or drain, which is >100 mL/day in quantity and 
culture-negative for microorganisms [24]. As such, 
CL is usually diagnosed based on clinical criteria 
and biochemical confirmation through analysis 
of the fluid. After the initiation of enteral feeding, 
the appearance of milky fluid in drainage tubes is 
characteristic of postoperative CA. After ingesting 
a fatty meal, lymphatic flow in the cisterna chyli is 
found to increase from 1 ml per min to more than 
200 ml per min [19]. Most patients complain of 
abdominal distention.

 The lack of a uniform system to describe CL 
has led other researchers and authors to define
200 mL/24 has the lower quantity limit to diagnose 

this complication. Further typical laboratory find-
ings included a drainage fluid/serum ratio greater 
than 1.0 for triglycerides and a drainage fluid/serum 
ratio less than 1.0 for cholesterol. The ISGPS agreed 
that CLs are relevant, regardless of a minimal re-
ported volume threshold [13]. Conventional diagnos-
tic lymphangiography detects successfully the site 
of lymphatic leakage in about 75% of the cases [22].

Treatment of chyle leak

Traditionally, the initial management of CL is 
conservative, including total parenteral nutrition 
(TPN) or medium chain triglyceride (MCT) diet, 
with or without the addition of octreotide. Resolu-
tion rates of CL have been reported in 77% to 100% 
of the cases with TPN alone, in almost 75% of the 
cases with MCT diet, and surprisingly enough in 
100% of the cases with addition of octreotide to 
MCT diet or TPN [22]. Somatostatin analogs act by 
reducing splanchnic blood flow and lymph forma-
tion, whereas MCTs are not absorbed via the gut 
lymphatics and help increase the calorie intake of 
the patient postoperatively. MCT can be transported 
across the enterocyte and directly into the mesen-
teric venous circulation. This process does not re-
quire transport into the mesenteric lymphatics [13].

Kuboki et al [20] found that TPN and octreotide 
allowed faster removal of drains significantly ear-
lier in patients with chylous ascites after hepato-
pancreatobiliary surgery (12 vs 19 days, 11 vs 9 
patients), when compared to patients treated solely 
with TPN. Russell et al [24] proposed as initial step 
in management the initiation of MCT and octreo-
tide and in case of failure total starvation of patient 
along with TPN. Once drain output is less than 50 
mL in quantity for a 24-h period, removal of the 
surgical drain can be considered. octreotide therapy 
can be stopped, and a normal diet can be gradually 
re-introduced [24].

If CL is resistant to these measures and exceeds 
1 L/day or is >500 mL for five or more days, or if 
the patient experiences metabolic or immunologic 
complications, more invasive investigation and/or 
treatment may be followed [25]. It is then impera-
tive to localize the site of the leak which can be 
done through performance of lymphoscintigraphy, 
magnetic resonance imaging (MRI) and lymphang-
iography [14,24]. Dynamic MRI imaging with intra-
nodal contrast injection can also be used for this 
purpose [24]. Lymphangiography under fluorosco-
py along with the injection of radioopaque contrast 
such as lipiodol into the groin lymph nodes may 
induce a localized inflammatory response and seal 
leaking lymphatic channels [26].

Apart from that, direct embolization of the cis-
terna chyli with a combination of coils and liquid 
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embolic, such as n-butyl cyanoacrylate or ethylene 
vinyl alcohol co-polymer following lymphangio-
graphic opacification of the lymphatic system, has 
shown promising results. Success rates reaching 
90% have been reported if the cisterna chyli can 
be cannulated [26]. Recently, there are case stud-
ies published reporting successful management of 
chylous ascites after pancreatoduodenectomy us-
ing etilefrine, which is capable of contracting the 
smooth muscle of the thoracic duct and decrease 
the flow of chyle [9].

A last resort is considering the surgical man-
agement assisted by preoperative high-fat meal 
that should be given along with intraoperative 
administration of indocyanine green or methyl-
ene blue in order to localize the site of the leak 
and ligate leaking channels [27]. When the site 
of the chyle leak cannot be identified, placement 
of a peritoneo-venous shunt may be another op-

tion [10]. Interestingly enough, the extensive use 
of energy devices nowadays raises concerns that 
these sources may partially or temporarily seal 
these lymphatic channels, which can reopen and 
manifest as chyle leak in the early postoperative 
period, thus suggesting the ligation of lymphatics 
instead [18].

Patient related complications and economic burden of 
chyle leak

CL affects long-chain triglyceride digestion and 
leads to important protein loss. Patients suffer from 
exudative enteropathy and malnutrition leading to 
repeated infections and impaired wound healing, 
immune status or even death secondary to sepsis 
[10,14,25]. Strobel et al [12] reported that CL may 
have impact on survival in cases that persisted over 
14 days in patients with cancer undergoing pal-
liative surgery. Several studies have highlighted 

Figure 1. Proposed algorithm for the management of chyle leak. 
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the issue of increased hospital stay after the de-
velopment of CL [13], while others failed to reach 
statistical significance as far as hospital stay or 
survival are concerned [23,24]. Other researchers 
found that patients with diffuse CL tended to have 
a worse 3-year survival rate (18.8%), which can be 
attributed to postoperative complications and early 
demise due to immunosuppression associated with 
the leak, or delayed adjuvant chemotherapy. As far 
as the economic burden is concerned, the new IS-
GPS classification depicted notable differences in 
the hospital costs among the 3 grades of CL, with 
a difference of €4,344 between grade A and grade B 
CL, €12,878 between grade A and grade C CL, and 
€8,534 between grade B and grade C CL [28].

Conclusion

The true incidence of chyle leak after pancreat-
ic surgery probably remains unknown, with the re-
ported incidence varying between 1-11% between 
different series [12]. These variations may be the 
result of missed non-reported cases during retro-
spective data extraction, different definitions used 
among the authors reporting, and different proto-
cols for prophylactic abdominal drainage and feed-
ing after pancreatic surgery [12]. Hopefully, ISGPS 
classification will give the chance for future stud-
ies to better appreciate the exact incidence of CL 
following pancreatic surgery along with the best 
management associated with the most favorable 
patient outcomes.

  Conservative measures usually suffice, with 
more invasive methods being the last resort for 
containment. There is also need for pancreatic sur-
geons to maintain high level of clinical suspicion 
preoperatively to successfully recognize the group 
of patients in risk to present with this complication. 
Moreover, intraoperatively they need to minimize 
unnecessary dissections, follow meticulous clip-
ping and ligation of lymphatics and also place sur-
gical drains in order to identify early chyle leak. 

It is the authors’ view that despite the fact that 
most of the cases of CL resolve after conservative 
treatment, those cases associated with prolonged 
course, especially those necessitating most in-
vasive methods of control like surgery, might be 
proved harmful not only for immediate postopera-
tive health status and survival of the patients, but 
also for their long-term survival after pancreatic 
cancer treatment. Herein, we propose a suggested 
algorithm for the management of CL (Figure 1). 
Overall, the evidence for chylous ascites is sparse 
and randomized controlled trials are lacking. Fur-
ther clinical research is needed to enhance pre-
vention, diagnosis, and treatment of this relevant 
surgical problem that shows increasing trends due 
to the great number of major operations which are 
performed in our days. 

Conflict of interests

The authors declare no conflict of interests.

References

1. Bassi C, Dervenis C, Butturini G et al. Postoperative 
pancreatic fistula: an international study group (IS-
GPF) definition. Surgery 2005;138:8-13. doi: 10.1016/j.
surg.2005.05.001.

2. Van Buren G, 2nd, Bloomston M, Hughes SJ et al. A 
randomized prospective multicenter trial of pancrea-
ticoduodenectomy with and without routine intra-
peritoneal drainage. Anns Surg 2014;259:605-12. doi: 
10.1097/sla.0000000000000460.

3. Ellison EC, Pawlik TM, Way DP, Satiani B, Williams TE. 
The impact of the aging population and incidence of 
cancer on future projections of general surgical work-
force needs. Surgery 2018;163:553-9. doi: 10.1016/j.
surg.2017.09.035.

4. Reid J, Clarke J. Progressing safer surgery. J Periop Pract 
2009;19:336-41. doi: 10.1177/175045890901901006.

5. Press OW, Press NO, Kaufman SD. Evaluation and 
management of chylous ascites. Ann Intern Med 
1982;96:358-64. doi: 10.7326/0003-4819-96-3-358.

6. Haug ES, Saether OD, Odegaard A, Johnsen G, Myhre 

HO. Chylous complications after abdominal aortic sur-
gery. International angiology. J Intern Union Angiol 
1998;17:244-7. 

7. Yarmohammadi H, Schilsky J, Durack JC et al. Treatment 
of Chylous Ascites with Peritoneovenous Shunt (Den-
ver Shunt) following Retroperitoneal Lymph Node Dis-
section in Patients with Urological Malignancies: Up-
date of Efficacy and Predictors of Complications. J Urol 
2020;204:818-23. doi: 10.1097/ju.0000000000001121.

8. Miserachs M, Lurz E, Levman A et al. Diagnosis, 
Outcome, and Management of Chylous Ascites Fol-
lowing Pediatric Liver Transplantation. Liver Transpl 
2019;25:1387-96. doi: 10.1002/lt.25604.

9. Takahashi Y, Seki H. Successful management of chylous 
ascites after pancreatoduodenectomy using etilefrine: a 
case report. Oxford Med Case Rep 2020;2020:omaa009. 
doi: 10.1093/omcr/omaa009.

10. Assumpcao L, Cameron JL, Wolfgang CL et al. Inci-
dence and management of chyle leaks following pan-
creatic resection: a high volume single-center institu-



Chyle leak after pancreatic surgery 1753

JBUON 2021; 26(5): 1753

tional experience. J Gastrointest Surg 2008;12:1915-23. 
doi: 10.1007/s11605-008-0619-3.

11. Pan W, Yang C, Cai SY et al. Incidence and risk factors 
of chylous ascites after pancreatic resection. Intern J 
Clin Experim Med 2015;8:4494-500. 

12. Strobel O, Brangs S, Hinz U et al. Incidence, risk factors 
and clinical implications of chyle leak after pancre-
atic surgery. Br J Surg 2017;104:108-17. doi: 10.1002/
bjs.10316.

13. Besselink MG, van Rijssen LB, Bassi C et al. Definition 
and classification of chyle leak after pancreatic opera-
tion: A consensus statement by the International Study 
Group on Pancreatic Surgery. Surgery 2017;161:365-
72. doi: 10.1016/j.surg.2016.06.058.

14. Tabchouri N, Frampas E, Marques F, Blanchard C, Jir-
ka A, Regenet N. Chylous Ascites Management After 
Pancreatic Surgery. World J Surg 2017;41:1054-60. doi: 
10.1007/s00268-016-3772-y.

15. Bhardwaj R, Vaziri H, Gautam A, Ballesteros E, Ka-
rimeddini D, Wu GY. Chylous Ascites: A Review 
of Pathogenesis, Diagnosis and Treatment. J Clin 
Translat Hepatol 2018;6:105-13. doi: 10.14218/
jcth.2017.00035.

16. Patil AR, Nandikoor S, De Marco J, Bhat R, Shivaku-
mar S, Mallrajapatna G. Disorders of the lymphatic 
system of the abdomen. Clin Radiol 2016;71:941-52. 
doi: 10.1016/j.crad.2016.06.116.

17. Tol JA, Gouma DJ, Bassi C et al. Definition of a stand-
ard lymphadenectomy in surgery for pancreatic 
ductal adenocarcinoma: a consensus statement by 
the International Study Group on Pancreatic Surgery 
(ISGPS). Surgery 2014;156:591-600. doi: 10.1016/j.
surg.2014.06.016.

18. Singh H, Pandit N, Krishnamurthy G, Gupta R, Verma 
GR, Singh R. Management of chylous ascites follow-
ing pancreaticobiliary surgery. j Gastroenterol Hepatol 
2019;3:425-8. doi: 10.1002/jgh3.12179.

19. van der Gaag NA, Verhaar AC, Haverkort EB, Busch OR, 
van Gulik TM, Gouma DJ. Chylous ascites after pan-
creaticoduodenectomy: introduction of a grading sys-

tem. J Amer Coll Surg 2008;207:751-7. doi: 10.1016/j.
jamcollsurg.2008.07.007.

20. Kuboki S, Shimizu H, Yoshidome H et al. Chylous as-
cites after hepatopancreatobiliary surgery. Br J Surg 
2013;100:522-7. doi: 10.1002/bjs.9013.

21. Noji T, Nakamura T, Ambo Y et al. Early enteral feed-
ing after distal pancreatectomy may contribute to 
chyle leak. Pancreas 2012;41:331-3. doi: 10.1097/
MPA.0b013e31822891f8.

22. Weniger M, D’Haese JG, Angele MK, Kleespies A, 
Werner J, Hartwig W. Treatment options for chylous 
ascites after major abdominal surgery: a systematic 
review. Am J Surg 2016;211:206-13. doi: 10.1016/j.am-
jsurg.2015.04.012.

23. Abu Hilal M, Layfield DM, Di Fabio F et al. Postop-
erative chyle leak after major pancreatic resections 
in patients who receive enteral feed: risk factors and 
management options. World J Surg 2013;37:2918-26. 
doi: 10.1007/s00268-013-2171-x.

24. Russell T, Tanase A, Bowles M et al. Chyle leak follow-
ing pancreatico-duodenectomy: a tertiary hepatopan-
creaticobiliary unit’s experience and a proposed man-
agement algorithm. ANZ J Surg 2021. doi: 10.1111/
ans.16535.

25. Aalami OO, Allen DB, Organ CH, Jr. Chylous ascites: 
a collective review. Surgery 2000;128:761-78. doi: 
10.1067/msy.2000.109502.

26. Chen E, Itkin M. Thoracic duct embolization for chy-
lous leaks. Semin Intervent Radiol 2011;28:63-74. doi: 
10.1055/s-0031-1273941.

27. Subiela JD, Balañà J, Abu-SubohAbadia A et al. Laparo-
scopic Management of Chylous Leakage Using a Direct 
Lymph Node Injection with Methylene Blue as a Leak-
age Point Location Strategy in a Patient with Retro-
peritoneal Extragonadal Seminoma. J Endourol Case 
Reports 2018;4:149-51. doi: 10.1089/cren.2018.0056.

28. Paiella S, De Pastena M, Casciani F et al. Chyle leak 
after pancreatic surgery: validation of the International 
Study Group of Pancreatic Surgery classification. Sur-
gery 2018;164:450-4. doi: 10.1016/j.surg.2018.05.009.


