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Chyle leaks are an uncomumon but challenging complication for clinicians. Evidence-
based guidelines for the managerent of chyle Ieaks are lacking. Nutrition therapy is a
key component in the care of patients with chyle leaks and can range from primary
freatment to adjunctive therapy. However, the best route for nutrition, the optimal mix
of nutrients, and the required duration of the therapy are unclear. This article will
review the opticns for a nutritional care plan and provide practical tips for imple-
menting and monitoring such a plan. '

iINTRODHCTION fat and fat-soluble vitamins., As the name implies, the
lymph system carries lymph, coraprised of white blood
cells (primarily lymphocytes) and chyle from the GI.—
tract, throughout the body. Chyle (from the Latin word
for “juice”) contains fat, as well as protein, electrolytes,
lymphocytes, and other substances,

The incidence of chyle leaks is low, however, when
they do oceur, they can be difficult to manage and treat.
A chyle leak may manifest in a variety of ways—as a
chylothorax (chylous effusion) into the thoracic cavity,
as z chyloperitoneurn (chylous ascites) into the
abdomen, as a chylopericardium around the heart, or as

2 he lymph systemn i$ 2 complex and integral network
of Iymph vessels and organs throughout the boély.

The lymph system includes the Iymph vessels and
capillaries, the thoracic duct, lymph nodes, the spleen,
thymus, bone marrow and gut associated [ymphoid tis-
sue (GALT), as well as other structires. The primary
fanetions of the lymph system include its immunological
role, the absorption of excess interstitial fluid and its
return to the bloodstream, and the transport of long chain
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CAUSES, INCIDENCE AND DIAGNOSIS

Potential canses of chyle leaks are listed in Table 1.
The cause may be primary, such as in congeniial Tyrml-
phangiectasia which causes a dilation cf the intestinal
lymphaties and 2 loss of chyle into the GI tract.
However, most causes of chyle leaks are secondary.
Damage to the lymphatics may result a3 2 complica-
tion of surgery. The overall incidence of a chyle leak
after surgery is dpproximately 1~4% (1}, although the
ineidence will vary depending on the type of surgery.
For example, the incidence of a chyle leak after 1adical
neck dissection is 1-2.5% (1,2); after cardiothoracic
surgery (1.2-1% (3). Malignancies, particularly lym-
phomtas, are a common cause of non-iatrogenic <hyle
leaks. Other causes of ¢hyle leaks include blunt or pen-
etrating trauma to the chest and cirrhosis of the liver.

Lymphangioleiomyomatosis {(LAM) is another
secondary cause of chyle leaks. LAM is a rare lung
disease ocourring almost exclusively in women during
childbearing years. LAM is thought to be hormonally
mediated and results in excess smooth muscle growth
throughout pulmonary tissues and fymphatics causing
obstructicn of small airways leading to pneumothorax.
A chylous pleural effusion occurs in 10% of LAM
casce (4},
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The diagnosis of a chyle leak often begins with
¢linical signs and symptoms. The white, milky appear-
ance of the drainage is ofien identifying, although the
color of chyle may vary from clear (if no enteral fat
intake) to reddish-brown if there are red blood cells

present. In a recent study, the pleural fluid of 74 -

patients with chylothorax was analyzed; the researchers
found that evaluating the appearance of the fluid was
not a sensitive marker of a chyle leak (5). In fact, in this
study, only 44% of the samples analyzed had the milky
appearance normally associated with chyle.

If a chyle leak is suspected, the drainage should be

tested for composition (6). A triglyceride (TG) level

>110 mg/dl is diagnostic of a chyle leak (7). If the TG
level is between 50-110 mg/dl, 2 lipoprotein analysis
is required to demnonstrate the presence of chylomi-
crons. A TG <50 mg/dl essentially rules out a diagno-
sis of a chyle leak unless the patient has been fasting
or is malnourished {5). In cases of fasting or malnutyi-
tion, lipoprotein lipase analysis may be diagnostic (6).

COMPOSITION OF CHYLE
AND GLINICAL COMPLICATIONS

Chyle is an odorless, alkatine fluid; approximately two
to four liters of chyle are produced each day. Nearly
70% of chyle is absorbed dietary fat, mainly in the
form of triglycerides. The amount of fat per liter varies
from 5-30 grams depending on dietary intake (&). In
addition, chyle contains 20-30 grams or more of pro-
tein per fiter (8). This includes third spaced proteins
and protein degradation from internal hemorrhages, as
the lymph system is responsible for the return of
extravasated proteins to the circulation. The total calo-
rie composition of chyle is approximately 200 keal/L.
Chyle has an electrolyte concentration similar to that
of plasma {9). It also contains fat-soluble vitamins,
erythrocytes, znd other components. See Table 2 for
more on the composition of chyle.

Clinical manifestations of a chyle leak are many.
The lesk itself can cause tissue damage by compress-
ing the surrounding area. The depletion of lympho-
cytes (particularly the T cell population) mpairs
cell-mediated immunity and can lead to mmunosup-
pression. Chyle is bacteriostatic and oss of chyle can
place patients at higher risk of bacterial infections (8).




Nutritional deficiencies are common due to the loss of
catories (200/1.), protein, and fat-soluble vitamins.
Metabolic: complications, such as hypovolemia,
hyponatremia, and metabolic acidosis may also occur
due to the loss of fluid and electrolytes.

OTHER CONSIDERATIONS

As we begin to discuss treatment options, it is Impor-
tant to review some of the other factors that affect the
flow and volume of chyle. Interestingly, there are fac-
tors other than fat intake that will increase the flow of
chyle. Any activity that increases blood flow will
increase chyle flow. This includes exercise, especially
torso or upper exiremity exercises or anything that
increases intrazbdominal pressore (such as coughing
or straining). Although the primary focus of nutrition
therapy is on reducing fat in the diet, it hag been ghawn
that peristalsis and any enteral intake, even ingestion
of water, can increase Iymph flow by 209 (9).
However, high fat intake (in particular long chain fat),
will augment the flow rate of chyle. '

- BRIEF REVIEW OF FAT DIGESTION

The majority of fat from the diet comes in the form of
long chain fats (>12 carbon units). Long chain fats
(LCF) are absorbed through a complex process. As food
is ingested, lingual lipase is secreted and begins to work
on the food; in the stomach gastric lipase continues this

process. As the fat moves into the intestine, bile salts are
released and act s an emulsifier, allowing the hydropho-
bic fatty acids to be digested in the aqueous small bowel
environment. The interaction of bilé, fatry acids and
unhydrolyzed glycerides forms micelles; micelte forma-
tjon inereases the surface area of the fats aliowing pen-
creatic enzymes (primarily lipase) to work more
efficiently. Bicarbonate secreted from the pancreas also
plays arole as it pravides the correct pH environment for
pancreatic enzyme activity (pH of 7-8). Micelles trans-
port fatty acids and monoglycerides to the intestinal villi.

Once the monogiycerides and fatty acids are
absorbed within the bowel mucosa, they are resynthe-
sized iInto trigiycerides combining with farty acids,
cholestero]. and protein to form chylomicrons. These
chylomicrons enter the Iymphatic system throush the

lacteals, the lymph vessels in the villous region. From
the lymph system, the chylomicrens enter the circula-
tion via the subclavian vein over a period of several
hours. The enzyme lipoprotein lipase then clears chy-
lomicrons from the blood vessels, releasing farty acids
for absorption into the cells.

As a side note, most of the absorption takes place
in the jejunum, Bile salts are not abserbed at this point,
but continue through the intestine to the ileum where
they are reabsorbed and retumed to the liver via the
enterohepatic circulation. In the healthy bowel, 90% of
bile szlts are recycled in this efficient manner. If bile
salts are not reabsorbed for any reason (short bowel]
syndrome, mucosal disease, etc), the bile salt pool may
become depleted and fat malabsorption will ensue. '

TREATMENT OPTIONS

Treatment options for a chyle leak include drainage
(such as an external drain, or by paracentesis or thora-
centesis), pharmacological treatment (primarily
Octreotide}, direct surgical repair, or conservative ther-
apy with nufrition intervention. :

According to the Iiterature, indications for surgical
intervention vary among surgeons and institutions.
Some indications for surgery cited in the literature
include: >1 liter of chyle output per day {10), failure of
the Teak to close after 2-3 weeks of conservative therapy
9,10}, signs of nutritional or metabolic complications
from the leak (8), the possibility of further damage from
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the leak (such as lung damage, flap failure) (8,10), or if
the patient is deteriorating (10). When surgery is indi-
cated, some authors recommend providing oral er
enteral whole cream, or enteral formula 3-4 hours prior
to surgery to aid in identifying the source of the chyle
leak (9,11).

Recently, there has ‘been interest in the use of
QOctreotide (Sandostatin), 2 somatostatin analog, as a
pharmacological means tomanage a chyle leak (12,13}
There zre cases and case series, particularly in
neonates, indicating that use of Octrectide seems to be
safe and effective in various settings. Octrectide is a
potent inhibitor of growth hormone, glucagon, and
insulin. It alsc suppresses gastrointestinal hormones
including gasirin, motilin, secretin, and pancreatic
polypeptide as well as decreasing splanchnic blood
flow. Although the exact mechanism of action of
Qctreotide in chyle leaks is not well defined, 1t is attrib-
uted to a deceleration in lymph flow, thereby facilitat-
ing the possibility of leak closure. Dosing typically
begins at 50 meg given subcutaneously TID and can be
increased up to 200 mecg TID. However, there is cur-
rently no consensus on when to start therapy, the most
appropriate dose, or when to discontinue the drug.

NUTRITIONAL MANAGEMENT OF CHYLE LEAKS

Goals of nuttitional management include:

1. Decrease production and flow of chyle in order to
provide sympiom relief, avoid aggravating the leak,
and allow closure of the leak if possible.

2. Replenish flaid and electrolytes losses.

3. Prevent malnutrition, 2id in maintaining or replet-
ing nutritional status.

Options for nutritional management include 2 low
fat or fat free oral diet, enteral nuwition with a special-
ized formula, parenteral nutrition without oral intake,
or some combization of these. We will discuss each of
these in detail in the following sections.

There are 2 number of case reports, chart and ret-
rospective reviews regarding nutritional management
of chyle lezks (2). However, prospective, randomized
trials are lacking as the incidence of chyle leaks is so
low at any given institution, it would take years to get
a reasonable number of patients for 2 prospective trial.
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Virtaally all recommendations are based on isolated
cases and cohorts of patients, and the effect of different
oral foods, enteral formulas or fluids on chyle flow..
There is no consensus as to the best type of regimen,
how long nutrition management should be pursued, or
what constitutes an acceptable amount of chyle output.
Articles can be found to support any of the diet alter-’
ations listed above. A recent review of nutritional man-
agement of chyle leaks concluded that adeguate
evidence does not exist to recommend one method over
another (1). The length of time primary dietary man-
agement is beneficial is enknown; a past review found
reports in the literature ranging from 1-24 weeks (2).
An earlier article in the Practical Gastoenterology
nutiition series reviewed the case studies and reports
available as of 2003; please see this article for a full
review {2). Below is 2 summary of selected recent
stndies and case reports published since that time.

« Tn a recent retrospective review, Maldonado, et al. ret-
rospectively reviewed the charts of 74 patients with
chylothorax {14}. The nuirition intervention is not well
described, however, the authors do state that 40 of the
74 patients received treatment that included “dietary
measures (total parenteral nutrition}.” The success rate
of the dietary intervention is not clear; overall,
44 patients (59%) ultimately required surgery. An
interesting finding of this study is that patients with
nonfraumatic chylothorax were significantly more
Iikely to fail initial therapy and were significantly
more likely to have persistent or recurrent chylous
effusion than patients with a chyle leak due to trauma.
Malik, et al. evaluated 7 patients that developed a
chyle leak after surgery for pancreatico-duodenal
malignancy (15). Patients were managed by par-
enteral nutrition and clear lquid diet. The chyle leak
resolved in 6 of the 7 patients after amean of 7.5 days
on parenteral nutrition; one patient required SUrgery.
Lagarde, et al reporied on 20 patients with a chyle
lealks following esophageal surgery (16). Patients
were treated with total parenteral nutrition and no
enteral feeding. Eighty percent of patients responded

“to conservative therapy. The authors concluded that
patients with a chyle output of >2 liters at the initia-
tion of conservative therapy that continues [-2 days
after treatment are more tikely 1o require surgery.

{continusd on page 21)
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In a retrospective review, Cormack, et al. reported
on 25 pediatric patients with a chylothorax follow-
ing pediatric cardiac surgery (17). Eighteen patients
were treated with a low fat, nutritionally complete
enteral formula containing 93% of fat as MCT. Six
patients received parenteral nuitition due to their
medical status. Of the 18 patients treated with EN,
14 respondecd to the therapy (78%). Of the parenteral
group, 2 responded to nuiritional therapy, althongh it
is important to note that this appeared to be a more
critically ili group of patients. Overall, 75% of
patients responded to nutritional therapy.

Mincher, et zl. reported on seven cases of adult
patients with chyle leaks (13). All were treated with
a completely fat free diet (using a fat-free, juice-type
feeding) and octreotide (50 meg three times a day
given subcutancously for 14 days). In all cases,
when this protocol was strictly followed, the chyle
leak resolved guickly (<14 days) and six of the seven
patients required no further intervention.

When determining the best route for nutritional
intervention, mumercus factors must be considered
and monitored. Baseline parameters should be docu-
mented while the patient is NPC—i.e. the amount of
chest tube drainage or other type of drainage, sesal x-
rays, abdominat girth, etc.—so that the response to the
nutritional therapy can be monitored. The patient’s
baseline nutritional status should also be considered.
For example, if a patient has baen unable to maintain
their weight on a regular diet, it is unlikely they will
be able to replete their nutritional status if an
extremely low-fat oral dist is prescribed. Finally, the
overall plan for the patient must be considered. What
is the endpoint? How much time is available to change
course?
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ORAL DiET

For patients who are well nourished and able to take
food by mouth, a fat-free oral diet may be an opticn
(see Appendix A for suggestions). Keep in mind that
fat is a great calorie source; if fat is severely limited in
the diet, additional calories will need to be obtained
clsewhere. This means larger volumes of food will
need to be consumed and rmore meais and snacks will
need to be added throughout the day. This may be dif-
ficuit for many patients who continue to undergo treat-
meni and may not be an appropriate choice for patients
who are already at natritional risk.

It is virtually impossible to remove all fat from the
diet. Many fruits, vegetables and even “fat free” prod-
ucts contain traces of fat (“fat free™ = <0.5 glserving). A
sample diet is provided in-Appendix A (a more in-depth
version is available at: www.ginumritionvirginia.edu
under patient educational raterials}. There are no stud-
ies to demonstrate exactly how mach fat is acceptable to
promote closure of a given chyle leak. Patients must be
carefully instructed on how to minimize fat in their diet
while meeting calorie and protein needs (see Table 3 for
fat free oral supplement options and Table 4 for fat free
protein options).

" Nutritional status should be monitored carefully in
patients on & fat free diet. Fat-soluble vitamins and/or
essential fatty acids (EFA) may need to be supple-
mented (see also EFA section). A therapeutic multivit-
amin and mineral supplement may alsc be necessary to
ensure compiete nutrient intake on this restrictive diet.
Some patients may need supplemental nutrition sup-
port, such as nocturnal infusion of a low or fat free
enteral formula,

MEDIUM CHAIN TRIGLYCERIDES

Medium chain triglycerides (MCT) are frequently
ordered for the treatment of chyle leaks--in fact, what
the dietitian typically recéives is an crder for a “MCT
diet.” The advantage of MCT is that they do not
require transport via the lymph system. Hydrolization
to medium chain fatty acids (MCFA) occurs rapidly,
allowing absorption across the brush border where the
MCEA then bind with albumin and are transperted
directly to the liver via the portal vein. It is important
to note that there is no such thing as a “MCT diet.”
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Although MCT is primarily absorbed directly into
the portal bleod systern, there is evidence that sorne
MCT may find their way into the lymphatic system
and make up part of the lymph fluid, especially in the
setting of high MCT intake, or high total fat intake
(18,19). Jensen, et al. found that Iymph fluid contained
a significant amount of medium chain fatty acids (20%
of trigiveeride fatty acids) when a MCT only regimen
was provided {18). Furthermore, in those with alter-
ations in absorption and in the presence of steatorrhea,
ingestion of large amounts of MCT decreases the
absorption of long chain triglyeeride (LCT), thereby
increasing stoo? iosses (19).

MCT preparations contain a mixture of caproic
(C6:0 @ 1 10 2%), caprylic (CB:0 @ 65 to 75%}, capric
{Cl0:0 @ 25 to 35%), and lauric acids (C12:0 (] to 2%)
{19). MCFA for MCT preparations are obtained by the
hydrolysis of coconut cil. The MCFA are then fraction-
ated, and are then reesterifted with glycerol inte MCT.
It is important to note that coconut oil and MCT are not
the same, ag only 66% of coconur o1l is MCT—the rest
is long chain fat {i.e. coconut ol skould nor be used in
the treatment of chyle leaks). MCT is liquid at room
temperature and js relatively water-soluble,

MCT is available 2s MCT oil or in specialized oral
and enteral supplements. MCT contain 8.3 calories per

I




gram (14.25 grams = 1 tablespoon = 15 ml = 115
keal). Unforfunately, MCT oil is not terribly palatable
and, therefore, is not generally well recejved by
patients. MCT oil also tends to be fairly expensive —a
cost not usually covered by insurance. MCT should be
provided in moderation. Toe much in the diet has been
associated with c¢rampy abdominal pain, abdominal
distension, nausea, emesis, bloating, diarrhea, and bor-
borygmi (stormach growling) (20}, Doses of 4-6 table-

spoons (50-100 mL) or 385-765 calories spread over’

the course of the day are generally tolerated. See Table
5 for suggestions on use of MCT oil; also see Table 6
for information on commercially available MCT oil
and Table 7 for enteral nutrition products that contain
MCT. Note that MCT-containing products contain a
high percentage of MCT, but may also contain LCF as
well. MCT does not contain essential fatty acids
(EFA), 50 those who remain on a fat free diet with sup-
plemental MCT for >3 weeks will need a source of
EFA {s=e EFA section below).

There is a potential risk in those patients with a
propensity for ketosie or metabolic acidesis {such zs
those in diabetic ketoacidosis or renal failure respec-
tively) as MCT is oxidized in the liver to form ketone
bodies that may aggravate acidosis (19,20). From a
clinical perspective, clues to look for would be ketones
in the urine or & dropping serum bicarbonate (HCG,)
level with no other clear explanation,

ENTERAL NUTRITION

Enteral nutrition (EN) with a specialized formula s an
option for patients who cannot take adequate food by
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mouth, or who are unable to tolerate or comply with an
essentially fat free diet. Options for EN include MCT
based formalag, very low fat elemental formulas, or 2
modified regitnen using 4 fat free oral supplement. The
following general guidelines may be helpful as one
part of determining the appropriate nutritional plan,
these guidelines are based on clinical experience and a
review of the available literature {5.8,21-24). ’

+ EN may be effective if chyle output is less than 1000
ml./day:
— A low fat semi-clemental formulz may be effec-
tive if output is less than 500 mE./day
— An elemental formula may be required if output is
greater than 500 mL/day

Many enteral formulas contain varying levels of
MCT, but also contain varying levels of LCF (Table 7).
Very low fat enteral formulas are low in total fat, but
vary in MCT and LCT content (Table 7). The majority
of enteral formulas contain adequate amourits of fat to
meet EFA needs in a specified volume, but there are
exceptions. Clinicians should evaluate the specific for-
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muja being used to determine if it meets full EFA
needs, as well as full vitamin, mineral and micronutri-
ent needs for an individual patient. Specialized enteral
formulas can be expensive, and enteral formula cost
may or may not be covered by insurance. However, the
cost and risks of these specialized formutas is lass than
that of parenteral nutrition. .

Another option that we have used at the University
of Vicginta Health System for short-terrm use (<3
weeks} is 2 modified enteral regimen using a fat free
oral snpplement (see Table 3). Although these prod-
ucts are usually taken by mouth, with some modifica-
tion they may be an option for EN in certain patients.
This option can be less expensive than specialized EN
formulas and these products are cften easier for
patients to obtain and purchase. While these formulas
arg not formulated o be & sole source of nutrition for
an extended period of time, they may be reasonable to
use for a short period of time. A fat-free protein source,
a small amount of safflower oil to meet EFA needs,
and a therapeutic multivitamin with mirerals will help

‘ {eontinued on page 27)
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to make the regimen more nutritionafly complete.
There are no irials or data to support such z regimen,
however if calories, protein, EFA, vitamins and miner-
als are adequate, we would not expect nutritional com-
plications in the short term.

PARENTERAL NUTRITION

Due to the increased costs and higher rate of compli-
cations associated with parenteral nutition (PN), EN
should be considered whenever possible. There are no
concrete indications for PN in chyle leaks (other than,
of course, a non-functioning gastrointestinal tract).
Based on reports to date, patients that have a chyle out-
put >1000 ml/day while NPO will likely require PN
as EN is not likely to improve such elevated output. If
patients are not respording to a meodified oral or
enteral regimen, or are having increased chyle output
on EN, PN may be warranted.

IV lipid emulsions (IVLE) are designed to be
delivered directly into the blood stream. They do not
travel through the lymph systern and do not contribute
to chyle flow. Therefore, IVLE are not contraindicated

and can provide a valuable source of calories, as well
as essential fatty acids for patients requiring parenteral
nufrition support. If needed, TVLE can also be used
periodically in those on very low fat or fat free oral or
enteral nutrition regimens.

ESSENTIAL FATTY ACIDS

Essential fatty acids (EFA) cannot be produced by the
body and must be obtained from the diet. Linoleic acid
is the primary EFA. Other associated fatty acids are
linolenic acid and arachadonic acid, but these can be
produced in the body with adequate linoleic acid. EFA
are necessary for healthy cell membrane formation,
cholesterel metabolism, blood clotting, as well as
proper development ard functioning of the brain and
nervous systerm. Linoleic acid is a major precursor in
the production of eicosanoids, such as thrommboxanes,
leukotrienes, and prostaglandins.

Symptoms of EFA deficiency may develop m 24
weeks. Signs of deficiency include skin lesions,
eczema, impaired wound healing, theombocytopenia,
and growth problems. EFA deficiency can be diag-
nosed by lab values; a triene:tetraene ratio >0.4 i5 gen-
eraliy considered to indicate a deficiency. This lab is a
send out, i5 expensive, and takes 7-10 days for results,
therefore prevention is the best approach.

Patients who are on a fat-free diet for a prolonged
period {more than 3—4 weeks) will need a source of
EFA. MCT dozs not contain essential fatty acids, so
those receiving supplemental MCT will still require 2
source of EFA. IVLE provides EFA, therefore, patients
receiving parenteral nutrition with lipids should
meet their requirernents (see Table 8). The sedative
Dip_rpl'gn_@f {propofol) is provided in an IVLE and hence
will ajso provide EFA — for every 150 ml, infused, EFA
needs will be met for & person reguiring 2000 calories
per day. OF note, obese patients on a limited fat or fat-
free enteral or parenteral regimen are also at risk for
developing an EFA deficiency, although the deficiency
may take longer to develop. Linoleic acid accounts for
~10% of stored lipid; mobilization of fat stores releases
>2-35 g of the inoleic acid required daily (25)

* The daily requireriénit of EFA can be met by pro-
viding 2-4% of total calories as linoleic acid. Table 9
shows the EFA content of commonly available ¢ils and
the amounts needed to meet daily EFA needs. If no
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enteral fat is possible, IVLE may be provided periedi-
¢ally. See Tavle § for the EFA. content of TVLE avail-
able in the United States.

Some have advocated the use of topical oils to meet
EFA needs. While this approach may be appealing, case
reports to date have not been very promising (See Table
10). Having said that, if one is in the position where other
options do not exist, it is a low 1isk intervention and a
trial may be warrented. EFA levels would have to be
monitored to determine efficacy on an individual basis,

MONITORING RESPONSE
TO NUTRITION THERAPY
Once any nutritional regimen is inmitiated, response
must be carefuily monitored. Unforiunately, there are
o concrete definitions of what constitutes an accept-
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able amount of drainage, what defines tolerance of the
mutrtional regimen, or how long conservative treat-
ment should be pursued. Positive signs thata patient is
tolerating a nutritional regimen inciude 2 decrease in
chest tube or other external drainage volume, decrease
in the size of pleural effusion based on serial x-ray, 2
decrease in abdominal girth, or a decrease in the fre-
quency and volume of paracentesis or thoracentesis.
A recent case report also indicates that micronutri-
ents may need to be monitored in patients with chyle
leaks. Berranger, et al reported on & case of an 11 year
old boy with disseminated lymphangioriatosis who

developed a severe selenium deficiency despite.

selenium being provided at recommended levels with
PN (26). Symptoms included hypotonia with ower
extremity weakness 2nd cardiomyopathy. Serum
levels comrelated with severe seleninm deficiency.




IE‘E

Setenium loss from the chylous fistula was estimated
at 6.3--18.7 pg/L.

CHYLE REINFUSION

There may be a few select patients with enteral access
for feeding and an ongoing extemal chyle leak who are
not operative candidates. If the external Jeak is signif-
icant enough, it may be worthwhile reinfusing this
nutrieat-rich fluid into the enteral access port during
times off enteral feeding. This may prevent the need
for IV fluids, either regularly or periodically, and keep
the patient at home (27). A more extensive review of
reinfusion is available elsewhere (27).

CONCLUSION

Nutrition therapy is an integral part of the treatment for
chyle leaks. Clear, evidence-based guidelines for the
best route of nofrition are not available. Patients
shouid be evaluated on an individual basis to deter-
mine what type of regimen is likely to be successful.
Regardless of the type of nutrition regimen initiated,
patients must be monitored closely for signs of toler-
ance and clinical response. Nufritional status, includ-
ing protein status, EFA, fat soluble vitamins, and
electrolyte balance, must be carefully evaluated to
avoid deficiency or further complications, Table 11
summarizes some of the considerations when treating
patients with a chyle teak. B
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