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ABSTRACT

Background: In the current literature different diagnosis and treatment
strategies for chyle leak after pancreatic surgery are described. In
2017, the International Study Group for Pancreatic Surgery defined
a consensus-based definition for diagnosis. However, consensus on the
optimal treatment strategy is lacking.

Aim: The aim of this multicenter study is to investigate the current
treatment and diagnosis of chyle leak after pancreatic surgery in
clinical practice in the Netherlands to gain insight into practical
applications of chyle leak.

Methods: A nationwide survey about the diagnosis and treatment of
chyle leak was sent to specialized dieticians and pancreatic surgeons
from all 16 pancreatic centers collaborating in the Dutch Pancreatic
Cancer Group. Data was quantitative processed according to
thematic content analysis and by using descriptive analysis.

Results: In total, 16 dieticians from 16 centers and 20 surgeons from
12 centers completed the questionnaire. Analysis showed that the
International Study Group for Pancreatic Surgery-definition for chyle
leak was used in clinical practice by 31% (n=11) of the respondents.
The results show also large nationwide variation in treatment of chyle
leak after pancreatic surgery, as well between as within centers. The
most common treatment was a step-up approach of nutritional
therapies (44% (n=16)), which starts with an enteral fat restricted diet
enriched with medium chain fatty acids followed by total parenteral
nutrition.

Conclusion This study shows that the current diagnosis and treatment
strategies for chyle leak after pancreatic surgery in clinical practice
on a nationwide scale are different. More comparable studies are
needed to define the optimal treatment strategy for chyle leak. There
is need for an international multidisciplinary (sub)working group to
reach consensus on the treatment strategy of chyle leak and to discuss
implementation strategies for clinical practice.

Keywords: Chyle, chyle leak, lymphatic leak, chylous ascites,
pancreatic cancer, pancreatic surgery, nutrition, nutrition therapy
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Introduction

Pancreatic resections for pancreatic cancer are
complex operations with a relatively high risk on
complications such as chyle leak (CL). -3 Up to 22%
of patients after a pancreatic resection develops CL
and in literature associations with longer hospital
stay, decreased survival, increased healthcare
costs, dehydration, malnutrition and immunologic
dysfunction are described. 2415 Numbers about
incidence are, however, reaching from 0.6% to
22% 25891416 dye to different methods of
diagnosing CL. A uniform way of diagnosing is
important to assess the real burden of CL in the
pancreatic surgery population and to be able to
compare studies on this subject. Therefore, the
International Study Group for Pancreatic Surgery
(ISGPS) defined a consensus based definition for CL
after pancreatic surgery. 5 It is not known how this
definition is integrated in clinical practice. Besides
the diagnosis, also different treatment strategies for
CL are described. Consensus on the optimal
treatment strategy is lacking. 24581719 Dye to an
increasing number of patients with pancreatic
cancer, the incidence of CL might also increase and
therefore gains more interest in the research field.
19,20 The aim of this multicenter study is to investigate
the current treatment and diagnosis of chyle leak
after pancreatic surgery in clinical practice in the
Netherlands to gain insight into practical
applications of chyle leak. This could be used to
uniform future treatment guidelines for CL.

Methods

We developed a cross-sectional nationwide survey
which was sent to specialized dieticians and
pancreatic surgeons from all 16 pancreatic centers
collaborating in the Dutch Pancreatic Cancer Group
(DPCG). At least one dietician and surgeon from
each center were asked to partficipate. There was
no need for approval of the Medical Ethic Review
Committee since no patient data was used. The
questionnaires were composed by the authors and
consisted of 20 general questions (diagnosis of CL,
and type, duration and (possible changes in)
treatment of CL) and four or five specific questions
for surgeons or dieticians, respectively. The
questionnaires were sent on paper by post or
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digitally using Google Forms. In case of no response
after a few weeks, a reminder was sent until the
questionnaire  was completed. Non-responders
were asked for the reason for not responding. The
CL definition as stated by the ISGPS was stated as
the standard method of diagnosing CL in the
questionnaire. This definition describes CL as: output
of milky-colored fluid from a drain, drain site, or
wound on or after postoperative day 3, with a
triglyceride content =110 mg/dL (=1.2 mmol/L. 5
The responses were manually coded and
quantitative processed according to thematic
content analysis. In addition, data were analyzed
by descriptive analysis using IBM SPSS Statistics for
Windows version 26 (IBM Corp., Armonk, N.Y.,
USA).

Results

In total, 16 dieticians from 16 centers and 20
surgeons from 12 centers completed the
questionnaire between April, 2018 and December,
2019. Four surgeons did not completed the
questionnaire because the questionnaire was too
extensive or unclear in their opinion or by unknown
reason. The methods used for diagnosing CL are
shown in table 1. The ISGPS definition for CL was
used in clinical practice by 31% (n=11) of the
respondents whereas 78% (n=28) of the
respondents was familiar with this definition.

The most common treatment was a step-up
approach of nutritional therapies (44% (n=16),
Table 2), which starts with an enteral fat restricted
diet enriched with medium chain fatty acids (MCT
diet: by mouth or by means of (semi-)elemental tube
feeding) followed by total parenteral nutrition
(TPN). An extremely high or low drain output volume
influenced the (first) type of therapy in 17%.
Several respondents indicated TPN was started
immediately if the drain output was more than 500
or 1000 ml. An extremely high or low level of
triglyceride did not affect the type of therapy.
Usually, therapy was changed based on non-
specific reasons (63% (n=23)). One of the reasons
mentioned in the answers of the questionnaire was
an insufficient effect or decrease of (chyle) drain
production. Octreotide was used according to 36%
(n=13) of respondents.

Table 1. Diagnosis for chyle leak after pancreatic surgery in the Netherlands (n=36)

ISGPS

31%

Inconsistent determination of TG, other cut-off values, TG in combination with chylomicrons | 36%

and/or TG serum

Visual assessment, eventual additional TG determination 28%
Unknown diagnostics 3%
No diagnostics 3%

ISGPS: International Study group on Pancreatic Surgery; TG: Triglycerides
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Table 2. Strategies for treatment for chyle leak after pancreatic surgery in the Netherlands (n=36)

Enteral fat restricted/MCT enriched diet, if no effect; TPN 44%

Oral fat restricted/MCT enriched diet, if no effect tube feeding 3%

Oral fat restricted/MCT enriched diet, if no effect; tube feeding, if no effect; TPN 36%

Only oral MCT diet

17%

MCT: Medium Chain Triglyceride; TPN: Total Parenteral Nutrition

The majority (72% (n=206)) reported that a surgical
intervention as treatment for CL was (almost) never
considered or necessary. Duration of treatment
varied from a certain period, up to nine weeks to
discontinuation of treatment if CL was no longer
present.

The mean agreement regarding the main questions
between dieticians and surgeons in 12 DPCG
centers was 57% (X 17%, range 15%-80%). The
mean agreement between surgeons within one
center was 66% (X 6%, range 60%-74%,
measured in 4 centers).

Discussion

The results from our survey provide insight into the
nationwide diagnosis and treatment strategies in
clinical practice for CL after pancreatic surgery in
the Netherlands. This survey shows that treatment
strategies are very different within and between
centers. In addition, the CL definition, as published
by the ISGPS in 2017 5, is not even used in two
thirds of the respondents.

A recent review of Muzzolini et al.? also describes
a large heterogeneity in practical used definitions
for the diagnosis of CL after pancreatic surgery.
Two important points of discussion regarding the
ISGPS definition are mentioned. First, the need of
triglyceride quantification, as used in the definition,
might be irrelevant because of the debatable cut-
off value and questionable added value compared
to milky appearance of the drain outflow. Second,
the daily volume output of the drain, which is not
taken into account in the definition, might be of
clinical relevance. This was also reported by some
of our respondents and both points might be a
(partial) explanation for not using the ISGPS
definition in clinical practice. Besides, it is suggested
to redefine the current definition because grade C
CL is extremely rare. 41821 |n addition, in our
opinion, only a distinction within invasive or non-
invasive treatment would be preferable because
the optimal treatment for CL after pancreatic
surgery is still unknown. However, in all ISGPS
definitions the grades are based on the degree of
intensity of a treatment and therefore redefining
would not be recommended. 4 Using the current
ISGPS definition should be encouraged to enhance

data for incidence comparisons, research and
quality measures.

The most commonly used treatment for CL in the
Netherlands is the so-called step-up approach. 5422
This approach starts with an enteral MCT diet and
is followed by TPN if the drain output does not
significantly decrease. The effect of an enteral MCT
diet has been described in multiple studies 23.24 The
other methods that were used by our respondents
were comparable with methods presented in other
studies.3.10.25,26 These treatments include ‘mixing and
matching’ the MCT diet and TPN, and/or addition
of somatosatin. In contrast to the results of our study,
some studies suggest TPN and clear liquids/nil per
mouth as main therapy for CL after pancreatic
surgery./913.27-29 A review suggests that after
major abdominal surgery success rates of TPN as
treatment for CL may be higher compared to a MCT
diet.2 Although no adverse outcomes of TPN are
described in these studies, historically TPN has
shown to have adverse effects such as cholestasis,
fatty liver, and fungal infections. '7 In addition, TPN
is expensive, a risk for infection and associated with
postoperative morbidity. 3¢ This makes TPN more
invasive compared to treatment with an enteral diet
17 and therefore TPN should not be recommended
as first step. One study shows that none of the
nutritional therapies were associated with reduction
in morbidity or duration until drain removal.’® A
direct comparison of TPN, MCT diet and/or other
therapies is not described in current literature. It
could be advised to set up a trial comparing
different treatment strategies with clear definitions
for effectiveness which will ease the future
translation into clinical practice.

Early enteral feeding is found as risk factor for CL
in several recent studies, which can be explained by
the fact that the lymphatic flow increases by fat
absorption from early enteral intake and
consequently the drain output volume will earlier
increase in patients with CL.5 This would make early
postoperative enteral feeding a possible contra-
indication in patients with the risk on CL. In contrast,
Chen et al. shows in a recent study that early oral
intake is not associated with CL.¢ Over the last years
fast-track perioperative care programs, which
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propagate early postoperative enteral feeding,
became increasingly important and show improved
patient outcomes.®31 There is no clear evidence that
withholding enteral intake postoperatively will
decrease the development of CL and therefore,
early enteral feeding should be part of the
postoperative track.

The present survey showed that use of somatostatin
analogs is low in the treatment of CL in the
Netherlands. Some countries/hospitals frequently
use these analogs in the treatment of
CL.23.1017.23,26,27 |t is suggested that somatostatins
safely shorten the time to resolution of CL. 23,2932
However, there is not sufficient evidence for using
somatostatin analogs in the treatment of CL after
pancreatic surgery and therefore further research
is required. 818

The duration of treatment of CL after pancreatic
surgery varies in the current survey and is in line with
other studies. In general, a median of 7-15 days is
described in literature, but large ranges (5-27
days) were seen. 1013182329 A description of
‘recovery of CL' has not been defined and is
necessary to compare treatment duration and
different treatment strategies. 418 Vailas et al
suggested removal of the surgical drain once drain
output volume is <50 ml/24h. 19 A clear definition
might even decrease hospital length of stay as
patients can be discharged safely after a certain
treatment time.

Some limitations were present in our study. First, the
number of participating hospitals might be small,
but since these include all pancreatic centers, the
surgeons and dieticians are specialized within this
area. Second, dieticians completed  the
questionnaire almost one year earlier compared to
the surgeons. To our knowledge, no relevant new
treatments were implemented in the meantime.
Moreover, after the surgeons completed the
questionnaire, all dieticians were approached to
update their answers changed during that past
year. In majority, no changes were necessary. Third,
surgeons from some centers did not complete the
questionnaire whereas from other centers more than
one surgeon completed the questionnaire. This could
have influenced our results, but this effect is
probably limited because also in-hospital
differences are large. Lastly, a limitation of this
study could be that it is only conducted in the
Netherlands. However, given the similarities
between our results and the literature and the
described diversity of definitions and treatment for
CL in the literature, it could be expected that the
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generalizability for the results of this study are
broader than only the Netherlands.

Conclusion

The results of this study showed that the ISGPS
definition for CL after pancreatic surgery has not
yet been integrated into clinical practice. In
addition, this study showed large nationwide
variation in treatment of CL after pancreatic
surgery in clinical practice, as well between as
within centers. It should be worldwide encouraged
to use the ISGPS definition for CL. Comparative
studies among therapies are needed to define the
optimal management strategy. It is recommendable
to create an international multidisciplinary
(sub)working group to discuss implementation
strategies for clinical practice and to reach
consensus for the treatment strategy of CL which
makes further research, evaluation and further
optimization of treatment and  outcomes
unambiguously.

Conflict of Interest Statement
The authors have no conflicts of interest to declare.

Note: Results of this research were presented at the
(online) ESPEN congress, September 2020

Acknowledgments

Surgeons: K Bosscha (Jeroen Bosch Hospital Den
Bosch), B. Bonsing (University Medical Center
Leiden), O. Busch (Amsterdam University Medical
Center, location AMC), C. Buis (University Medical
Center Groningen), M. den Dulk (Maastricht
University Medical Center), J. Erdmann (Amsterdam
University Medical Center, location AMC), S. Festen
(OLVG Hospital Amsteram), J. Klaasse (University
Medical Center Groningen), B. Groot Koerkamp
(Erasmus University Medical Center Rotterdam), I.
de Hingh (Catharina Hospital Eindhoven), M. Liem
(MST Hospital Enschede), D. Lips (MST Hospital
Enschede), M. Meerdink (University Medical Center
Groningen), V. de Meijer (University Medical
Center Groningen), K. Nielsen (Amsterdam
University Medical Center, location VUmc), J.
Schreinemakers (Amphia Hospital Breda), G. van
der Schelling (Amphia Hospital Breda), M. Stommel
(Radboud University Medical Center), J. Wijsman
(Amphia Hospital Breda).

Dieticians: A. Beckers (Amphia Hospital Breda), C.
van den Bosch (Jeroen Bosch Hospital Den Bosch), V.
Frenken (Erasmus University Medical Center
Rotterdam), J. Hoekstra (Isala Hospital Zwolle), M.
Kohlen (Maastricht University Medical Center), G.
van Lienen (OLVG Hospital Amsterdam), Y Porsius-
Hassing (MST Hospital Enschede), E. de Reijcke
(Reinier de Graaf Gasthuis Hospital Delft), J. van

Medical Research Archives | https://esmed.org/MRA /index.php /mra/article /view /4008 4



https://esmed.org/MRA/index.php/mra/article/view/4008
https://esmed.org/MRA/mra

Medical
Research
Archives

der Steen (St. Antonius Ziekenhuis Nieuwegein), E.
Steenhagen (University Medical Center Utrecht), M.
Tialsma- de Vries (University Medical Center
Groningen), R. Vehof (Radboud University Medical
Center Nijmegen), M. Vogels (Catharina Hospital

Large Variation in Diagnosis and Treatment of Chyle Leak after Pancreatic Surgery

Eindhoven), J. Witvliet (Amsterdam University
Medical Center, location YUmc), M. van Zandvoort
(University Medical Center Leiden) and the “Dutch
Surgical Dietitian Group University Medical
Centers”.

Medical Research Archives | https://esmed.org/MRA /index.php /mra/article /view /4008 5



https://esmed.org/MRA/index.php/mra/article/view/4008
https://esmed.org/MRA/mra

Medical
Research
Archives

References

1.

10.

11.

Sriram K, Meguid RA, Meguid MM. Nutritional
support in adults with chyle leaks. Nutrition.
2016;32(2):281-286.

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. American journal of
surgery. Jan 2016;211(1):206-13.
doi:10.1016/j.amjsurg.2015.04.012

Kuboki S, Shimizu H, Yoshidome H, et al.
Chylous ascites after hepatopancreatobiliary
surgery. The British journal of surgery. Mar
2013;100(4):522-7. doi:10.1002/bjs.9013
Augustinus S, Latenstein AE, Bonsing BA, et al.
Chyle Leak After Pancreatoduodenectomy:
Clinical Impact and Risk Factors in a Nationwide
Analysis. Annals of Surgery. 2022:10.1097.
Besselink MG, van Rijssen LB, Bassi C, et al.
Definition and classification of chyle leak after
pancreatic operation: A consensus statement by
the International Study Group on Pancreatic
Surgery. Surgery. Feb 2017;161(2):365-372.
doi:10.1016/j.surg.2016.06.058

Chen Z, Zhang Z, Lin B, Feng W, Meng F, Shi X.
Relationship Between Early Oral Intake Post
Pancreaticoduodenectomy and Chyle Leakage:
A Retrospective Cohort Study. Journal of
investigative surgery : the official journal of the
Academy of Surgical Research. Jun
2021;34(6):575-582.
doi:10.1080/08941939.2019.1663378
Malik HZ, Crozier J, Murray L, Carter R. Chyle
leakage and early enteral feeding following
pancreatico-duodenectomy: management
options. Digestive surgery. 2007;24(6):418-22.
doi:10.1159/000108324

Muzzolini M, Araujo RL, Kingham TP, Peschaud
F, Paye F, Lupinacci RM. Incidence and risk
factors for Chyle leak after pancreatic surgery
for cancer: A comprehensive systematic review.
European Journal of Surgical Oncology. 2021;
Sakamoto T, Okui N, Suzuki F, et al. Daily
Triglyceride Output Volume as an Early
Predictor  for Chyle Leak  Following
Pancreaticoduodenectomy. In vivo (Athens,
Greece). Mar-Apr 2021;35(2):1271-1276.
doi:10.21873 /invivo.12378

Tabchouri N, Frampas E, Marques F, Blanchard
C, lJirka A, Regenet N. Chylous Ascites
Management After Pancreatic Surgery. World
journal of surgery. Apr 2017;41(4):1054-
1060. doi:10.1007 /s00268-016-3772-y
Aalami OO, Allen DB, Organ CH, Jr. Chylous
ascites: a collective review. Surgery. Nov
2000;128(5):761-78.

doi:10.1067 /msy.2000.109502

12.

13.

14.

15.

16.

17.

18.

19.

20.

Large Variation in Diagnosis and Treatment of Chyle Leak after Pancreatic Surgery

Lv S, Wang Q, Zhao W, et al. A review of the
postoperative lymphatic leakage. Oncotarget.
2017,;8(40):69062.

Assumpcao L, Cameron JL, Wolfgang CL, et al.
Incidence and management of chyle leaks
following pancreatic resection: a high volume
single-center institutional experience. Journal of
gastrointestinal surgery : official journal of the
Society for Surgery of the Alimentary Tract. Nov
2008;12(11):1915-23. doi:10.1007 /s11605-
008-0619-3

Paiella S, De Pastena M, Casciani F, et al. Chyle
leak after pancreatic surgery: validation of the
International Study Group of Pancreatic
Surgery classification. Surgery.
2018;164(3):450-454.

Steven B, Carey S. Nutritional management in
patients with chyle leakage: a systematic
review. European Journal of Clinical Nutrition.
2015;69(7):776-780.

Ji W, Wang J, Song B, et al. Cause analysis
and therapeutic methods of chylous leakage
after pancreaticoduodenectomy. Saudi medical
journal. 2014;35(11):1396.

Lizaola B, Bonder A, Trivedi HD, Tapper EB,
Cardenas A. Review article: the diagnostic
approach and current management of chylous
ascites. Alimentary pharmacology &
therapeutics. Nov 2017;46(9):816-824.
doi:10.1111 /apt.14284

Weniger M, D'Haese JG, Bidlingmaier E, et al.
Postoperative chyle leak after pancreatic
surgery - Is treatment effective? Journal of
visceral surgery. May 19 2021.
doi:10.1016/j.jviscsurg.2021.03.011

Vailas M, Sotiropoulou M, Benetatos N, Mulita
F, Maroulis I, Germanos S. Chyle leak after
major pancreatic  surgery. Is this an
underestimated complication? A narrative
review of the literature. inferventions.
2021;9:14.
IntegratedCancerCentertheNetherlands. Data
selection. Incidence Pancreatic cancer Number
Netherlands. June 17th, 2022,
https: / /iknl.nl /nkr-

cijfers2fs%7 Cepidemiologie id=526&fs%7Ct
umor id=165&fs%7Cregio id=550&fs%7Cp
eriode id=564%2C565%2C566%2C567%2
C568%2C569%2C570%2C571%2C572%2
C573%2C574%2C575%2C576%2C577%2
C578%2C579%2C580%2C581%2C582%2
C583%2C584%2C585%2C586%2C587%2
C588%2C589%2C590%2C591%2C592%2
C593%2C563%2C562%2C561&fs%7Cqgesl
acht id=644&fs%7Cleeftijdsgroep id=677&
fs%7Cjaren na diagnose id=687&fs%7Cee

Medical Research Archives | https://esmed.org/MRA /index.php /mra/article /view /4008 2



https://esmed.org/MRA/index.php/mra/article/view/4008
https://esmed.org/MRA/mra
https://iknl.nl/nkr-cijfers?fs%7Cepidemiologie_id=526&fs%7Ctumor_id=165&fs%7Cregio_id=550&fs%7Cperiode_id=564%2C565%2C566%2C567%2C568%2C569%2C570%2C571%2C572%2C573%2C574%2C575%2C576%2C577%2C578%2C579%2C580%2C581%2C582%2C583%2C584%2C585%2C586%2C587%2C588%2C589%2C590%2C591%2C592%2C593%2C563%2C562%2C561&fs%7Cgeslacht_id=644&fs%7Cleeftijdsgroep_id=677&fs%7Cjaren_na_diagnose_id=687&fs%7Ceenheid_id=703&cs%7Ctype=line&cs%7CxAxis=periode_id&cs%7Cseries=epidemiologie_id&ts%7CrowDimensions=periode_id&ts%7CcolumnDimensions=&lang%7Clanguage=nl
https://iknl.nl/nkr-cijfers?fs%7Cepidemiologie_id=526&fs%7Ctumor_id=165&fs%7Cregio_id=550&fs%7Cperiode_id=564%2C565%2C566%2C567%2C568%2C569%2C570%2C571%2C572%2C573%2C574%2C575%2C576%2C577%2C578%2C579%2C580%2C581%2C582%2C583%2C584%2C585%2C586%2C587%2C588%2C589%2C590%2C591%2C592%2C593%2C563%2C562%2C561&fs%7Cgeslacht_id=644&fs%7Cleeftijdsgroep_id=677&fs%7Cjaren_na_diagnose_id=687&fs%7Ceenheid_id=703&cs%7Ctype=line&cs%7CxAxis=periode_id&cs%7Cseries=epidemiologie_id&ts%7CrowDimensions=periode_id&ts%7CcolumnDimensions=&lang%7Clanguage=nl
https://iknl.nl/nkr-cijfers?fs%7Cepidemiologie_id=526&fs%7Ctumor_id=165&fs%7Cregio_id=550&fs%7Cperiode_id=564%2C565%2C566%2C567%2C568%2C569%2C570%2C571%2C572%2C573%2C574%2C575%2C576%2C577%2C578%2C579%2C580%2C581%2C582%2C583%2C584%2C585%2C586%2C587%2C588%2C589%2C590%2C591%2C592%2C593%2C563%2C562%2C561&fs%7Cgeslacht_id=644&fs%7Cleeftijdsgroep_id=677&fs%7Cjaren_na_diagnose_id=687&fs%7Ceenheid_id=703&cs%7Ctype=line&cs%7CxAxis=periode_id&cs%7Cseries=epidemiologie_id&ts%7CrowDimensions=periode_id&ts%7CcolumnDimensions=&lang%7Clanguage=nl
https://iknl.nl/nkr-cijfers?fs%7Cepidemiologie_id=526&fs%7Ctumor_id=165&fs%7Cregio_id=550&fs%7Cperiode_id=564%2C565%2C566%2C567%2C568%2C569%2C570%2C571%2C572%2C573%2C574%2C575%2C576%2C577%2C578%2C579%2C580%2C581%2C582%2C583%2C584%2C585%2C586%2C587%2C588%2C589%2C590%2C591%2C592%2C593%2C563%2C562%2C561&fs%7Cgeslacht_id=644&fs%7Cleeftijdsgroep_id=677&fs%7Cjaren_na_diagnose_id=687&fs%7Ceenheid_id=703&cs%7Ctype=line&cs%7CxAxis=periode_id&cs%7Cseries=epidemiologie_id&ts%7CrowDimensions=periode_id&ts%7CcolumnDimensions=&lang%7Clanguage=nl
https://iknl.nl/nkr-cijfers?fs%7Cepidemiologie_id=526&fs%7Ctumor_id=165&fs%7Cregio_id=550&fs%7Cperiode_id=564%2C565%2C566%2C567%2C568%2C569%2C570%2C571%2C572%2C573%2C574%2C575%2C576%2C577%2C578%2C579%2C580%2C581%2C582%2C583%2C584%2C585%2C586%2C587%2C588%2C589%2C590%2C591%2C592%2C593%2C563%2C562%2C561&fs%7Cgeslacht_id=644&fs%7Cleeftijdsgroep_id=677&fs%7Cjaren_na_diagnose_id=687&fs%7Ceenheid_id=703&cs%7Ctype=line&cs%7CxAxis=periode_id&cs%7Cseries=epidemiologie_id&ts%7CrowDimensions=periode_id&ts%7CcolumnDimensions=&lang%7Clanguage=nl
https://iknl.nl/nkr-cijfers?fs%7Cepidemiologie_id=526&fs%7Ctumor_id=165&fs%7Cregio_id=550&fs%7Cperiode_id=564%2C565%2C566%2C567%2C568%2C569%2C570%2C571%2C572%2C573%2C574%2C575%2C576%2C577%2C578%2C579%2C580%2C581%2C582%2C583%2C584%2C585%2C586%2C587%2C588%2C589%2C590%2C591%2C592%2C593%2C563%2C562%2C561&fs%7Cgeslacht_id=644&fs%7Cleeftijdsgroep_id=677&fs%7Cjaren_na_diagnose_id=687&fs%7Ceenheid_id=703&cs%7Ctype=line&cs%7CxAxis=periode_id&cs%7Cseries=epidemiologie_id&ts%7CrowDimensions=periode_id&ts%7CcolumnDimensions=&lang%7Clanguage=nl
https://iknl.nl/nkr-cijfers?fs%7Cepidemiologie_id=526&fs%7Ctumor_id=165&fs%7Cregio_id=550&fs%7Cperiode_id=564%2C565%2C566%2C567%2C568%2C569%2C570%2C571%2C572%2C573%2C574%2C575%2C576%2C577%2C578%2C579%2C580%2C581%2C582%2C583%2C584%2C585%2C586%2C587%2C588%2C589%2C590%2C591%2C592%2C593%2C563%2C562%2C561&fs%7Cgeslacht_id=644&fs%7Cleeftijdsgroep_id=677&fs%7Cjaren_na_diagnose_id=687&fs%7Ceenheid_id=703&cs%7Ctype=line&cs%7CxAxis=periode_id&cs%7Cseries=epidemiologie_id&ts%7CrowDimensions=periode_id&ts%7CcolumnDimensions=&lang%7Clanguage=nl
https://iknl.nl/nkr-cijfers?fs%7Cepidemiologie_id=526&fs%7Ctumor_id=165&fs%7Cregio_id=550&fs%7Cperiode_id=564%2C565%2C566%2C567%2C568%2C569%2C570%2C571%2C572%2C573%2C574%2C575%2C576%2C577%2C578%2C579%2C580%2C581%2C582%2C583%2C584%2C585%2C586%2C587%2C588%2C589%2C590%2C591%2C592%2C593%2C563%2C562%2C561&fs%7Cgeslacht_id=644&fs%7Cleeftijdsgroep_id=677&fs%7Cjaren_na_diagnose_id=687&fs%7Ceenheid_id=703&cs%7Ctype=line&cs%7CxAxis=periode_id&cs%7Cseries=epidemiologie_id&ts%7CrowDimensions=periode_id&ts%7CcolumnDimensions=&lang%7Clanguage=nl
https://iknl.nl/nkr-cijfers?fs%7Cepidemiologie_id=526&fs%7Ctumor_id=165&fs%7Cregio_id=550&fs%7Cperiode_id=564%2C565%2C566%2C567%2C568%2C569%2C570%2C571%2C572%2C573%2C574%2C575%2C576%2C577%2C578%2C579%2C580%2C581%2C582%2C583%2C584%2C585%2C586%2C587%2C588%2C589%2C590%2C591%2C592%2C593%2C563%2C562%2C561&fs%7Cgeslacht_id=644&fs%7Cleeftijdsgroep_id=677&fs%7Cjaren_na_diagnose_id=687&fs%7Ceenheid_id=703&cs%7Ctype=line&cs%7CxAxis=periode_id&cs%7Cseries=epidemiologie_id&ts%7CrowDimensions=periode_id&ts%7CcolumnDimensions=&lang%7Clanguage=nl
https://iknl.nl/nkr-cijfers?fs%7Cepidemiologie_id=526&fs%7Ctumor_id=165&fs%7Cregio_id=550&fs%7Cperiode_id=564%2C565%2C566%2C567%2C568%2C569%2C570%2C571%2C572%2C573%2C574%2C575%2C576%2C577%2C578%2C579%2C580%2C581%2C582%2C583%2C584%2C585%2C586%2C587%2C588%2C589%2C590%2C591%2C592%2C593%2C563%2C562%2C561&fs%7Cgeslacht_id=644&fs%7Cleeftijdsgroep_id=677&fs%7Cjaren_na_diagnose_id=687&fs%7Ceenheid_id=703&cs%7Ctype=line&cs%7CxAxis=periode_id&cs%7Cseries=epidemiologie_id&ts%7CrowDimensions=periode_id&ts%7CcolumnDimensions=&lang%7Clanguage=nl
https://iknl.nl/nkr-cijfers?fs%7Cepidemiologie_id=526&fs%7Ctumor_id=165&fs%7Cregio_id=550&fs%7Cperiode_id=564%2C565%2C566%2C567%2C568%2C569%2C570%2C571%2C572%2C573%2C574%2C575%2C576%2C577%2C578%2C579%2C580%2C581%2C582%2C583%2C584%2C585%2C586%2C587%2C588%2C589%2C590%2C591%2C592%2C593%2C563%2C562%2C561&fs%7Cgeslacht_id=644&fs%7Cleeftijdsgroep_id=677&fs%7Cjaren_na_diagnose_id=687&fs%7Ceenheid_id=703&cs%7Ctype=line&cs%7CxAxis=periode_id&cs%7Cseries=epidemiologie_id&ts%7CrowDimensions=periode_id&ts%7CcolumnDimensions=&lang%7Clanguage=nl
https://iknl.nl/nkr-cijfers?fs%7Cepidemiologie_id=526&fs%7Ctumor_id=165&fs%7Cregio_id=550&fs%7Cperiode_id=564%2C565%2C566%2C567%2C568%2C569%2C570%2C571%2C572%2C573%2C574%2C575%2C576%2C577%2C578%2C579%2C580%2C581%2C582%2C583%2C584%2C585%2C586%2C587%2C588%2C589%2C590%2C591%2C592%2C593%2C563%2C562%2C561&fs%7Cgeslacht_id=644&fs%7Cleeftijdsgroep_id=677&fs%7Cjaren_na_diagnose_id=687&fs%7Ceenheid_id=703&cs%7Ctype=line&cs%7CxAxis=periode_id&cs%7Cseries=epidemiologie_id&ts%7CrowDimensions=periode_id&ts%7CcolumnDimensions=&lang%7Clanguage=nl

Medical
Research
Archives

21.

22.

23.

24.

25.

nheid id=703&cs%7Ctype=line&cs%7 CxAxis
=periode id&cs%/Cseries=epidemiologie id
&ts%7 CrowDimensions=periode id&ts%7 Ccol
umnDimensions=&lang%7 Clanguage=nl
Varghese C, Wells Cl, Lee S, Pathak S,
Siriwardena AK, Pandanaboyana S.
Systematic review of the incidence and risk
factors for chyle leak after pancreatic surgery.
Surgery. 2022;171(2):490-497.

van der Gaag NA, Verhaar AC, Haverkort EB,
Busch OR, van Gulik TM, Gouma DJ. Chylous
ascites after pancreaticoduodenectomy:
introduction of a grading system. Journal of the
American  College  of  Surgeons.  Nov
2008;207(5):751-7.
doi:10.1016/j.jamcollsurg.2008.07.007

Abu Hilal M, Layfield DM, Di Fabio F, et al.
Postoperative chyle leak after major
pancreatic resections in patients who receive
enteral feed: risk factors and management
options. World journal of surgery. Dec
2013;37(12):2918-26. doi:10.1007 /s00268-
013-2171-x

Singh H, Pandit N, Krishnamurthy G, Gupta R,
Verma GR, Singh R. Management of chylous
ascites following pancreaticobiliary surgery.
JGH open an open access journal of
gastroenterology and hepatology. Oct
2019;3(5):425-428.
doi:10.1002/jgh3.12179

Kim JK, Park JS, Hwang HK, Shin HW, Yoon DS.
Drainage volume after
pancreaticoduodenectomy is a warning sign of
chyle leakage that inversely correlates with a
diagnosis of pancreatic fistula. World journal of
surgery. Apr 2013;37(4):854-62.
doi:10.1007 /5s00268-013-1919-7

26.

27.

28.

29.

30.

31.

32.

Large Variation in Diagnosis and Treatment of Chyle Leak after Pancreatic Surgery

Strobel O, Brangs S, Hinz U, et al. Incidence,
risk factors and clinical implications of chyle
leak after pancreatic surgery. The British journal
of surgery. Jan 2017;104(1):108-117.
doi:10.1002/bjs. 10316

Aoki H, Takakura N, Shiozaki S, Matsukawa H.
Milk-based test as a preventive method for
chylous ascites following pancreatic resection.
Digestive surgery. 2010;27(5):427-32.
doi:10.1159/000320692

Noji T, Nakamura T, Ambo Y, et al. Early
enteral feeding after distal pancreatectomy
may contribute to chyle leak. Pancreas. Mar
2012;41(2):331-3.

doi:10.1097 /MPA.Ob013e31822891f8

Russell T, Tanase A, Bowles M, et al. Chyle leak
following pancreatico-duodenectomy: a
tertiary hepatopancreaticobiliary unit's

experience and a proposed management
algorithm. ANZ journal of surgery. Mar
2021;91(3):355-360.

doi:10.1111 /ans.16535

Goonetilleke KS, Siriwardena AK. Systematic
review of peri-operative nutritional
supplementation in patients undergoing panc-
reaticoduodenectomy. Jop. 2006;7(1):5-13.
Weimann A, Braga M, Carli F, et al. ESPEN
guideline: Clinical nutrition in surgery. Clinical
nutrition (Edinburgh, Scotland). Jun
2017;36(3):623-650.
doi:10.1016/j.clnu.2017.02.013

Shyr BU, Shyr BS, Chen SC, Shyr YM, Wang SE.
Chyle leakage after robotic and open
pancreaticoduodenectomy. Journal of hepato-
biliary-pancreatic sciences. May

2020;27(5):273-279. doi:10.1002 /jhbp.716

Medical Research Archives | https://esmed.org/MRA /index.php /mra/article /view /4008 6



https://esmed.org/MRA/index.php/mra/article/view/4008
https://esmed.org/MRA/mra
https://iknl.nl/nkr-cijfers?fs%7Cepidemiologie_id=526&fs%7Ctumor_id=165&fs%7Cregio_id=550&fs%7Cperiode_id=564%2C565%2C566%2C567%2C568%2C569%2C570%2C571%2C572%2C573%2C574%2C575%2C576%2C577%2C578%2C579%2C580%2C581%2C582%2C583%2C584%2C585%2C586%2C587%2C588%2C589%2C590%2C591%2C592%2C593%2C563%2C562%2C561&fs%7Cgeslacht_id=644&fs%7Cleeftijdsgroep_id=677&fs%7Cjaren_na_diagnose_id=687&fs%7Ceenheid_id=703&cs%7Ctype=line&cs%7CxAxis=periode_id&cs%7Cseries=epidemiologie_id&ts%7CrowDimensions=periode_id&ts%7CcolumnDimensions=&lang%7Clanguage=nl
https://iknl.nl/nkr-cijfers?fs%7Cepidemiologie_id=526&fs%7Ctumor_id=165&fs%7Cregio_id=550&fs%7Cperiode_id=564%2C565%2C566%2C567%2C568%2C569%2C570%2C571%2C572%2C573%2C574%2C575%2C576%2C577%2C578%2C579%2C580%2C581%2C582%2C583%2C584%2C585%2C586%2C587%2C588%2C589%2C590%2C591%2C592%2C593%2C563%2C562%2C561&fs%7Cgeslacht_id=644&fs%7Cleeftijdsgroep_id=677&fs%7Cjaren_na_diagnose_id=687&fs%7Ceenheid_id=703&cs%7Ctype=line&cs%7CxAxis=periode_id&cs%7Cseries=epidemiologie_id&ts%7CrowDimensions=periode_id&ts%7CcolumnDimensions=&lang%7Clanguage=nl
https://iknl.nl/nkr-cijfers?fs%7Cepidemiologie_id=526&fs%7Ctumor_id=165&fs%7Cregio_id=550&fs%7Cperiode_id=564%2C565%2C566%2C567%2C568%2C569%2C570%2C571%2C572%2C573%2C574%2C575%2C576%2C577%2C578%2C579%2C580%2C581%2C582%2C583%2C584%2C585%2C586%2C587%2C588%2C589%2C590%2C591%2C592%2C593%2C563%2C562%2C561&fs%7Cgeslacht_id=644&fs%7Cleeftijdsgroep_id=677&fs%7Cjaren_na_diagnose_id=687&fs%7Ceenheid_id=703&cs%7Ctype=line&cs%7CxAxis=periode_id&cs%7Cseries=epidemiologie_id&ts%7CrowDimensions=periode_id&ts%7CcolumnDimensions=&lang%7Clanguage=nl
https://iknl.nl/nkr-cijfers?fs%7Cepidemiologie_id=526&fs%7Ctumor_id=165&fs%7Cregio_id=550&fs%7Cperiode_id=564%2C565%2C566%2C567%2C568%2C569%2C570%2C571%2C572%2C573%2C574%2C575%2C576%2C577%2C578%2C579%2C580%2C581%2C582%2C583%2C584%2C585%2C586%2C587%2C588%2C589%2C590%2C591%2C592%2C593%2C563%2C562%2C561&fs%7Cgeslacht_id=644&fs%7Cleeftijdsgroep_id=677&fs%7Cjaren_na_diagnose_id=687&fs%7Ceenheid_id=703&cs%7Ctype=line&cs%7CxAxis=periode_id&cs%7Cseries=epidemiologie_id&ts%7CrowDimensions=periode_id&ts%7CcolumnDimensions=&lang%7Clanguage=nl

