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ABSTRACT

BACKGROUND:

Chylous ascites is rare, accounting for less than 1% of cases of ascites. An agpeoptiat

stepwise approach to its diagnosis and management is of key importance.

AIM:

To reviewsthe current diagnostic approach and management of chylous ascites.

METHODS:
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A literature search was conducted using PubMed using the key words ‘chyloudesasci
‘cirrhosis’, ‘pathophysiology’, ‘nutritional therapy’, ‘paracentesistransjugular intrahepatic

portosystemic shunt” and'fPSS’. Only articles in English were included.

RESULTS:

Chylous ascitess caused by the traumatic or obstructive disruption of the lympéadiem that
leads to extravasation of thoracic or intestinal lymph into the abdorspate and the
accumulation of a milky fluid rich in triglyceride3he most common causes are malignancy,
cirrhosis and trauma after abdominal surgery. This condition can lead to cpidéialte which
results gind nutritional, immunologic and metabolic digfincies. An ascitic triglyceride
concentration above 200 mg/dl is consistent with chylous ascites. Treatmented dras
management,of the underlying cause and nutritional support.

CONCLUSION:

Chyleus-asecites is mostly due to malignancy and cirrhosis in adults and congenjthatigm
disorders inschildren. Treatment with nutritional optimization and treating thelyimgeetiology

is the-coernerstone of therapy. When conservative measuretfadl, interventions such as
ocreotide/somatostatin analogues, surgical ligation, embolizatiortransjugular intrahepatic

portosystemic shunib patients with cirrhosisan be considered.

I ntroduction
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Chylous ascites is defined asrilky appearingtriglyceriderich peritoneal fluidcharacterized
by the presence of thoracic or intestinal lymph in the abdominal dayitpAbdominal
malignancy, airhosis,lymphatic disruption after abdominal surgeapdinfections represerthe
leading causes in adulf®] In children, congenitallymphatic abnormalities and traumare
considered the most commaetiologies[3] Its incidenceis not well established,however
previous datdrom Press et alpublished in 1984ndicatesthat it accounts forl per 20,000
hospitaladmissionsoverall since then no further epidemiological studies Hasenperformed,
thus the current incidence is not well knofh Chylous ascitess rich in nutrients and
immunaoglobulins, which become no longer biologically available after accumulatirtyei
peritoneum./ This can leadto dehydration, malnutrition, electrolyte imbalance and
immune@suppressiofp] Therefore, prompt diagnosis and treatment is warrartdedein, we
review bestpractices for diagnosis and conservative treatment as well as gnieggapeutic

options for refractory cased chylous ascites

M ethods

A literature search was conducted using PubMed using the key words ‘chylousgs‘ascit
‘cirrhesis’=‘pathophysiology’, ‘nutritional thrapy’, ‘paracentesis” and “T85’. Only articles in

English weresincluded.

Pathophysiology

The underlying cause ofhylous ascitess the disruption of lymphatic flowAn interconnected
network movedymph — a complex mixture of proteins, lipids/chylomicra, and immune eells
from thebodyto the thoracic duathere itempties into the venousirculationat the union of the
left internal jugular vein and the subclavian vdigmph ispropelledthrough its circuitoy the
active, sntrinsic contraction/relaxatioof lymphatic vesssl and passive, external compressive
forces (skeletal muscles, central venous pressure variations, respiratory movenpnsatichs
of adjacent™arteriegh] Approximately half ofthe lymph originates in thentestine. After
hydrolysis and emulsification, fatty acids and monoglycerides are convertettigiycerides
which aresubsequently absorbed into the lymphatic system as chylomi¢iense, he milky

appearance of the lymph is attributed to its high triglyceride medféttyacid content.
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Browse, et 4] proposed three pathophysiologic mechani&mavhich chylous ascite®ccurs
(Tablel): acquiredymphaticdisruption fibrosisof the lymphatic systerand congenital causes.
Acquired lymphatic disruptionfrom surgery or traumdgeads todilation of theretroperitoneal
lymphatics with subsequent drainage of lymph into the abdomen through a lymphoperitoneal
fistula. This dilation of lymphatic vessels also occurs as a result of the increased lymph
productionand elevated hepatic venous press@en in patients with cirrhosid constrictive
pericarditis.Cardiac conditions such as right heart failure and dilated cardionhyofes#td to an
increased lymphatic pressure from disrupted lymphatic drainage, themabing lymph stasis,
lymphaticdilation andchylous ascitesThe caval and hepatic venobgpertensiorprecipitatesan
increment in/the production of hepatic lymj@h.The second proposed of@nism isymph node
fibrosisgymaesticommonldueto malignancy causing lymph flow obstruction from theigta the
cysterna“chyli, resulting in leakage from the dilated subserosal lymphatics irnperttameum.

The chronic effects of persistentlyelevated lymphatic pressure may lead to collagen deposition
at the basement membrane of the lymphatics, impairingirttestinal mucosa absorptive
capacity. This process caoause proteinlosing enteropathy with malabsorption, chronic
steatorrhea _and mailtrition. Lastly, congenital causes lik@mgenitallymphangiectasidead to
exudationiand leakage of lymph through a fistula into the peritoneal clétyo the absence of

lymphatic.valves

Etiologies

Multiple etiologieshave been described aausesof chylous ascitesTraditionally, he most
commoncausesin westerncountries aresbdominal malignancyand cirrhosis, accounting for
two-thirdsef'atraumatichylous ascitesaseg4] In developing and eastern countries, infections
such as tuberculosis and filariasis, are responsible for the majority of ddsesver,
Steinemann, et |] performed a systematic revieat 190 patientwith chylous ascitesvherea
total of forty-one different etiologies were identifiedhe most commorcause wadymphatic
anomalies (32%) conditionmore prevalent in the pediatric population. Malignant diseases
the second most frequent etiolo@io). Cirrhosis and mycobacterial infections were identified in
11%and 10% of the cases respectively.

Malignancy

Malignang cause chylous ascitegshrough the invasion and disruption of the normal lymph

flow.[7] The most common malignancies reportedcause chylous ascitese lymphomas,
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neuroendocrine tumors, sarconfdaposi sarcomadnd leukemiagchronic lymphatic leukemias)

in order of prevalenci8]. Among the group of the abovementioned malignancies, lymphoma
accounts for at least oitkird of the casg8] Solid malignanciescan also causehylous
asciteq9, 10]

Cirrhosis

Only 0.5%-1% of all cases of cirrhosiselated asciteare chylous in natur@, 11] Runyon, et
al[12] analyzed a total of 901 ascites samples where eleven were chylous éscitelsthem

were found,to be secondary to cirrhosis and one due to maligriEimeyunderlying etiology is
unclear but may be related to excessive hepatic and gastrointestinal lymgbgleo 20 L/day)
secondaryto ptal hypertension, leading to spontaneous rupture of the serosal lymphatic
channels. Although data is limitetkansjugular itrahepatic portosystemic shuhas proven
effectivefor cases of refractorghylous ascitefl3, 14] The decompression of the portal vein has

shown to relieve lymphatic hypertensidri]

Infection

Mycobacteriumuberculosisand filariasis represent the most common causes of chylous ascites
in third=world: countrie$3] Granulomatous lymphadenitis thought to be theentralcause of
lymphatic “@bstruction and development olfiylous ascitesn Mycobacterium tuberculosis
infectionsltsis: important to also consider the diagnosis of tubercuiosfmtients with alcohol
abuse andmalnutrition due to their relative immunocompromised statenong patients with

HIV, chyleussascitesan occurin assoction with Mycobacterium tuberculosidlycobacterium
Avium Complexand Kaposi sarcoma as a complication of immune reconstitution inflammatory
syndromdi6, 17] Filariasis, an infection caused by the para®iechereria bancroftin third

world countries, causes a severe inflammatory reaction in the lymphatics that rasults i

lymphedema andhylous ascites

Congenital

The congenital causes of chylous ascées more commonly seen in the pediatric population.
Steinemann, et al found lymphangiectasia as the ooyemon cause of congenital anomaly in
children (84%)[3] Lymphangiectasiar Waldmann’s diseade characterized by the presence of
dilated lymph vesseldue to the lack ofalvesin the submucosa of the small bowes$ulting in
leakageof lymph. Waldmann first dscribed this disorder in 196Gk a cause of protelasing

enteropathy, lymphopenia, hypoalbuminemia and hypogammaglobulifis8hid.ymphatic
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anomalies account for only 8% of atraumatic casehyibus ascitef3]

Other lymphatic anomalies exist, but constitute a smaller percentage of cases of congenital
chylous ascitesFor exampleyellow-nail syndromecauseschylous asciteslue to hypoplastic
lymphaticsand consists of the triad of lymphedema, pleural effusion ansti{dous ascitesand

yellow [discoloration with nail dystropl{it9] The KlippelTrenaunay syndrome &n inherited
autosomal dominantlisorder that is characterized kapillary and lymphatic hypoplastic
malformations that causeschylous ascitesand is associated witlsoft tissue and bony
hypertrophyj20-22] Lymphangiomas arise from sequestration of lymphatic tissue, vidicto
communicate with the lymphatic systeand can reside in theeck, intestine, pancreas
mesentery23; 24]

Inflammatory,

Chylous ascitesnay occur due toadiotherapy, retroperitoneal fibrogi®rmond’ s diseaseand
autoimmune diseases like sarcoidosis, Behcet's disdasechSchonleinpurpuraand systemic
lupus erythematoy25, 26] Radiation has the samepathophysitbgical mechanismas
retroperitoneal fibrosis; both cauierosis and obstruction of the lymphaticsthe small bowel
and mesenterwith the development othylous asciteR27-29] Sarcoidosis can produchylous
ascitesby producing intrathoracic nodal fibrosis and lymphatic obstruc@dylous ascitefrom
systemicslupus erythematois more often seen in the eldesyho havean insidious onsebf
disease, which is less commonly associated withcthgsicrheumatologicmanifestation$30,
31] It isnpreposedthat the inflammation of the lymphatic vessels caume increase in the
endoluminalipressurdisruptingpermeability & the lymphatic wallsandleading to extravasation
of chyle[32:34]

Traumaticand Postoperative

Any abdominal trauma that disrupts the lymphatic vessels can cause chylous[2&Lites
children, battered child syndrome should be excluded in the presemtylofis ascitesas it
accounts fors10% of cases in the pediatric population.[36 CBYy]ous ascitegan occur early
(arotnd 1 week) after abdominal surgery due to disruption of thehigtic vessels or latevéeks

to months) due to adhesionsextrinsic compression of lymphatic vessdélfiylous ascitedas
been reporte@fter many surgical procedures, includitigpracic or abdominal aneurysm repair,
retroperitoneal lymphadenectomy catheter placement for peritoneal dialysigyrinfena cava

resection, vagotomy, Nissen furglation, gastric bypass, pancreaticoduodenectomy and
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gynecological surgenLiver andkidneytransplanthave also been associated withstoperative
chylous ascitef38-40] Yilmaz, et aJ41] reporteda postoperative incidence of chylous asaoites
4.6% in a total of 516 liver transplant case®r a 9year period. Low albumin, the presence of
ascites before transplantatioand the use of LigaSure vessel sealing system instead of

convéntional suture were recognized as risk factors for developing chylous.ascites

OtherCauses

Other less commorausesnclude cardiacconditions nephrotic syndrome, pancreatitcgliac
sprue, Whipple’s disease aretractile mesenteritigl2-47] Cardiac disease with increaseght-
venous pressusecan lead toincreased hepatic lymph productjorausing impaired drainage,
chyle stasislymphatic dilationand ultimately chylous asciteBt8-50] These include right heart
failure, dilated cardiomyopathy and constrictive pericardiisen, et aj51] reported a case of
chylous ascitesecondary to cardiac amyloidosis, where the contributing factor was thought to be
increased left subclavian venous pressiBeth acute necrotizing pancréet and chronic
pancreatitis are associated wittylous asciteghe underlying mechanism remains unknown but

is thought to be due to direct compression of lymphatic chafs&153]

Evaluation-and Diagnosis

The [clinicalrevaluation of a patietitat presents with ascites should start with a thorough history
and physical examinatiormhe detailed historymustinclude family history, recent trauma or
surgery;itravelsocial history, and past medical history, particularly looking for matignaliver

or renal diseaseThe most common presenting symptoms in order of frequency are abdominal
distensiony=abdominal pain, diarrhea, dysphagia and progressive pdriptienad3] Other
features may includeauseayomiting, early satiety, diarrhea, steatorrhea, malnutrition, edema,
fever andnight sweats. Shortness of breateight gain and increased abdominal girth due to
increased abdominal pressumeay be presentPhysical examination may reveal cachexia,
temporal wasting,evidence ofpleural effusionsor ascites, abdominal masses and hernias,

stigmata of chronic liver diseasmd lower extremity edema.

Laboratory Findings
Obtaining laboratory parameters in the blood and ascites is central in thestBaagrebevaluation
of chylous ascitesStandard blood test@re required anghould include complete blood count,

basic metabolic panel, liver function tests, total protein, albuladtate dehydrogenase (LDH)
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lipid panel, amylase and lipas&.paracentesis is mandatory andhe diagnostic tool of choice

in evaluating patients with ascit@iSigure 1). Ifthe appearance of tlascitess milky andchylous
ascitesis suspecteda triglyceride level should be measured in the ascitic flidriglyceride
concentration above00 mg/dL supports the diagnosis of chylous asciteswhile a level less than
50mg/dL excludesit.[1, 4] The macroscopic appearance of chylous asctésrbid and thick
compared to the strawolored, transparent ascitic fluid seen iportal hypertensiofb4]
Microscopic examination of the fluid stained with Sudan IIl shows fat globules and leekocyt
with a lymphocytic predominancéiscitic fluid should be sent for cytology, cell count, Gram’s
stain, culture, total protein concentration, albumin, LDH, gludosgyceride and amylag®5] If
tuberculosis/is suspected, tuberculosis smear, adenosine deaminase and culturebeshould
performedéAdenosine deaminade a sensitive (93%) and specific {8 method to diagnose
peritoneal taberculosidut peritoneal biopsy is required in some cashe diagnostic accuracy
of adenosine deaminaienot influencedy different study settings, adenosine deamiwaseff

or methodological quality56] The total protein content ranges between 2.5 to 7.0agudliwill
vary according to the underlying etiolofy2] Typically, hepatic cirrhosis is associated with a
total protein_eoncentration in the ascites of less than 2.5 Agditionally, the serum to ascites
albumin_gradientan be used to identify the presence of portal hypertension in the setting of
liversrelated=diseasp7] A serum toascites albumin gradiertelow 1.1 g/dl rules out portal
hypertensiorand suggestother etiologiesin patients withchylous ascitesecondary to cirrhosis,
the serumstorascites albumin gradiénnormally above 1.1 g/d[58, 59] Interestingly,CA-125

has been reported to be particularly elevated in cirrhotic patientelyithusascited60] (Figure

2)

Radiology:

Radiolggical assessment also plays an important role in the evaluatiohylolus ascites
Lymphangiography is the gold standard diagnostic ioolcases of lymphatic obstruction.
Lymphangiography and lymphoscintigraphy are useful in detecting abnormapendtioneal
nodes leakage, fistulizationd patency of the thoracic duct. These techniques are also effective
for selectingg patients for surgery and assessing the ®fééctreatmen{61, 62] Computed
tomagraphy (CTland magnetic resonance imagiag not specific tochylous asciteshowever

they areuseful in identifying intraabdominal masses, fluid collections or lymph nddesCT
density ofchylous ascitesesembles that of water and is indistinguishable from urine, bile, bowel

secretions or simple ascitf&3]
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Treatment

The managemernif chylous ascitess a multifaceted processith limited therapeutic options
available"The cornerstone of therapevolves around corrdang the underlying causand
applying conservative measures to improve patient comfort, reduce recurrence iarideopt
outcomes.Treatment should be individualized and adjudtadthe severity ofchylous ascites
Conservative measures are centered onaintaining a optimum nutritional balanceand

administering therapies in order to reduce the production and flow of Ifhable. 2)

The key' initial step in management difiylous ascitess to optimize the patient’s nutritional
status Nutritional supporincludes aigh-protein,low fat dietsupplementeavith mediumchain
triglycerides[64] Medium-chain triglyceridesare absorbed by the enterocytes and transported as
free fatty acids and glycerol directly into the liver through betal vein sparing the lymphatic
system This is in contrast to lonrghained triglycerides, which are converted to free fatty acids
and monoglycerides that are then transported as chylomicrons to the intestiphl dycts
contributing to the overall lymphatic podCapric, caprylicand lauric acid arenediunichain
triglyeeridesfound in coconut oil, palm kernel oil, whke milk, butter and cheese. Most oils and
fats, including nuts, fish, meat, olive oil and avocado conl@ig-chained triglyceridesand
should=beravoided ishylous ascitef65] Orlistat, agastric and pancreatlipase inhibitor, has
shown to reduce the triglyceride concentration in ascites and can be used adjutocail@hy-fat

diet withmediumchain triglyceridesalthough data is limitef66]

Somatostatinpr its syntheticanalogue octreotide have been used as well in the treatment of
chylous ascitef67] The exact mechanism of action of somatostatin or its analogue is not
completely understood. However, it has shown to decrease portal pressure bypgnbibdagon

and other intestinal peptideediated splachnic vasodilatation. It also diminishes peristalsis,
intestinal absorption of fats, triglyceride concentration in the thoracic ducttienuates the
lymph flow insthe major channe]68] Somatostatimust be administered intravenously due to its
short halflife of 1-3 minutes. @treotidehasa longer haHife of 2 hours and the advantage of
subcutaneous administratiofihis somatostati analogue hasuccessfully been used in patients
with chylous ascitesecondary tgpancreatitis, malignancypost liver transplant, portal vein
thrombosis and idiopathic cases.[69, B@}zigotti et al68] utilized it as a longerm medication

during 6 months in a patient with refractarilylous ascitesn the setting of cirrhosis with no
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relapses after dimntinuationln addition to nutrition and somatostatin analogues, total parenteral
nutrition (TPN) can be considered if other measures fail. However, emerdmdas found
enteral nutrition wittmediumchain triglyceridesuperior to TPN71] Recently, Pan et 2] in

a retrospective study of 58 patients with postoperative chylous ameitiemted the clinical effect

of somatostatin, enterahediumchain triglyceridesdiet and TPN. The early initiation of
somatostatin, demonstrated better outcomes itsadelayed initiation; and the use of enteral
nutrition withmediumchain triglyceridesvas superior to TPN. Historically, TPN has also shown
to have associated adverse effects, such as cholestasis, fatty liver aaldirftegions, which
may preclude its use.

Therapeutic paracentesis may be performed to provide temporary symptomettidreghetitive
drainage“should be avoided as it can lead to electrolyte imbalance, malnutritioneatidnfi 3]
Intravasculary volume and albumin replacement to prevent-paoatentesis circulatory

derangements is not necessary unless the patient hasyingleiirhosis.

The management of cirrhogislatedchylous asciteivolves a stepwise management approach
Initially, treatment is centered on the usedafreticsand nutritional optimization with a low
sodium, low fat, and high protein diet withediunichain triglyceridesIn patients who are
refractory=to,_ medical therapy and maintain normal liver functiwansjugular intrahepatic
portosystemic shuntan be considered to help reduce portal pressures, although the data is
limited.[13, 74] Even though the effects of transjugular intrahepatic portosystemic shunt
chylous.asciteare still preliminary; it is believed that portal decompression reduces the flow of
lymph and=reduces the formation of chylous asgitésThe recurrence of symptoms after shunt
dysfunction ssupports this theod3] Nonetheless, the benefit of transjugular intrahepatic
portosystemic shumtlacements should be weighed with its inherent risks.

A number,of additional therapeutic strateghes/e been trialedor refractorychylous asdes
including"glue embolization, splesrenal shunt, surgical ligatioand embolization of disrupted
lymphatieschannel|sbut the data is preliminafy5-77] Peritoneovenous shuntingasused in the
past, hewever it is rarely performed nowadays due to its high morfiditysepsis, electrolyte
imbalanée,, disseminated intravascular coagulopathy, small bowel obstruatid air
embolism[78] Despite the number of potential therapeutic options available for chyloussascit
conservative treatment remains the cornerstone of therapy in these patienfarineil data

emeges.
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Conclusion

Chylous ascitess an uncommon disorder characterized by the presenaemifky-appearing,
triglyceriderich fluid in the peritoneum. It is caused by the disruption of the lymphatic system
with subsequent leakage of thoraciciotestinal lymph into the abdominal cavityhe most
common etiologiesre malignancy and cirrhosis in adults acohgenitallymphatic disorders in
children. Infectious causesre more prevalentin developing countries. Other pathologies
associated ywithchylous ascites includpancreatitis, sarcoidosigutoimmunediseasespost
surgicalcomplications and other hereditary disorddree diagnosis is still based on clinical
history gparacentesis and asciligid analysis Perhaps the most relevant topggarding chylous
ascitesis“its"treatment. Conservative treatment with nutritional optimization and treating the
underlying etiology remains the cornerstone of therapy for chylous ascites. A highm doot

fat diet with mediunrchain triglyceridesias shown to be beneficial. When conservative measures
fail, otherinterventionssuch asocreotide/somatostatisnaloguessurgical ligation, embolization
andtransjugular intrahepatic portosystemic shinntirrhotic patientsan be considereéurther
investigation on the optimal therapeutic management for refractory caseglafischascites is

warranteds:

Table 1. Chylous ascites etiologies, mechanisms and causes

Etiology M echanism Causes

Trauma/ surgery

Thoracic duct obstruction Infections (TB, filariasis)radiotherapy

_ or disruption autoimmune (SLE, sarcoidosis)
Acquired
Increased lymph Cirrhosis
production Cardiovascular disease
Lymphomas
_ _ Invasion and disruption of Neuroendocrine tumors
Fibrosis

the normal lymph flow | Sarcomas

Leukemia
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Solid organ malignancies

Lymphangiectasia Waldmann's disea
Disrupted or dilated | Yellow-nail syndrome

enital lymphatic vessels Klippel-Trenaunay syndrome
Lymphangioma

1>

TB: Tuberculesis, SLE: systemic lupus erythematous

Table 2. Approach to therapy in chylous ascites

Treatment Indication M echanism References
S First treat underlying cause
Dietaryﬁments: [64, 65]
1) t, high
diet
2) m-chain Reduces production and flo
riglycerides of chyle
3) [Low-salt
ularly in

is) All causes of

TherEaracentesis chylous ascites,  Temporary symptomatic | [73]

relief
Orligp Reversibly inhibits gastric | [66]
and pancreatic lipase,
3 reducing absorption dats

Soma creotide* Exact mechanism unknown [67-70]
qo Believed to decrease porta
pressure and reduce intiesl
fat absorption

Diuretics Cirrhosis and | Facilitate excretion of volum¢ [64]
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cardiac related

chylous ascites

reducing ascites formation

Transjugular
intrahepatic
portosystemic shunt *

Refractory
cirrhosis related

chylous ascites

Reduce portal pressure

[13, 14, 74]

*There isnot sufficient data for tteeinterventions

Other therapies'such as glue embolization, sptenal shunt, surgical ligation and embolization of disrupted

lymphatic channels are not recommended due to preliminary data. Peritooe®gaunting is no longer used due

high morbiditysfrom adverse effediss, 77, 78]

Figure 1l-Ascitesworkup and chylous ascites fluid characteristics

This article is protected by copyright. All rights reserved

=+

(0]



Ascites

Bloody
Straw RBC >50,000 mma

Trauma i
<11] 211 |:|'>
post-surgical History
Biliary Infectious Chylous ascites Cirrhosis Tuberculosis

Hemorrhagic Amylase
pancrealitis — > 1000 ILIL
+ ADA
Consistency: Thick i |:|'> Cytolo,
Cell count: =500 (lymphocytic predominance) Malignancy violoay
Total protein: Between 2.5-7.0 gfdl

anusgript

SAAG: < 1.1 gidi

Cholesterol: Low (ascites/serum ratio < 1)
LDH: Between 110-200 1U/
Glucose: = 100 mg/dl

d cells, SAAG: serum to ascites albumin gradient, LDH: lactate dehydrogenase, ADA: adenosine deaminase

)
w
M

Author

This article is protected by copyright. All rights reserved



Figures. Chylous ascites differential diagnosisalgorithm

Recent trauma or

Autoimmune
diseases

* Peritoneal causes:analignancy, inflammatory or infectious causes.

SAAG: serum to ascites albumin gradient, ADA: adenosine deaminase, TB: tuberculosis
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