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Abstract

Intensivists are often called upon to help care for patients who develop severe sepsis syndrome and septic shock where the
primary source is an gnterocutaneousifistlla (ECF). The purpose of this article is to describe to the nonsurgeon intensivist how
these complex surgical situations arise in the first place and provide the reader with a detailed understanding of the potentially
devastating complications of ECF. In addition, we will describe a structured algorithm regarding the management of this often

highly challenging surgical situation.
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Introduction

Intensivists are often called upon to help care for patients who
develop severe sepsis syndrome and septic shock where the pri-
mary source is an enterocutaneous fistula (ECF). Yet the rea-
sons behind how these extremely complex surgical problems
may have developed in the first place can be obtuse to the non-
surgical intensivist. In addition, it is of the utmost importance
for the intensivist to be able to understand the structured
approach that the surgeon will be taking toward the short- and
long-term management of these patients.

The purpose of this article is to describe to the nonsurgeon
intensivist how these complex surgical situations arise in the
first place and provide the reader with a detailed understanding
of the potentially devastating complications of ECF. In addi-
tion, we will describe a structured algorithm regarding the man-
agement of this often highly challenging surgical situation.

Definitions

A [fistula is defined as an abnormal Eonmection between 2
epithelial lined organs. Fistulas can be iififéfial —with abnormal
openings between hOll6W viscera—or gXternal—with a con-
nection between F6lloW viscera and the §Kifi (ie, ECF)." There
are Various Ways of Classifying a fistula and its tract. Anatomi-
cal classification uses the names of the ofgans involved with
the highest pressuire system named fifst (eg, gastrocutaneous).
There are EompleX or Sifaple fistulas, with simple fistulas hav-
ing a §ingle tract. In addition, they can also be organized by fis-
tula [€ngeh, with long fistulas being giatet than 2iei.” Moluiie
of gufput is also important to define, as a RHigh=output fistula

(more than 500 mL/d) carries a mortality risk 5 times greater
than a low-output fistula.® Finally, a fistula is considered [on®

trolled if there are fi@ signs of S€PSiS, intraabdominal infection,
or skin breakdown (Table 1).

Etiology

Seventy-five'percent of Enteric fistulas are jatrogenic, with the
remainder being §pontaneous in origin.'> Spontaneous fistulas
are most likely to occur §ééondary to Cfohf disease and com-
plicated diverticular diséase.’ Any intraabdominal procedure
can result in an ECF; patients who have undergone procedures
where the bowel wall was damaged or were managed with an
open abdomen for any amount of time carry the greatest risk.
An unrecognized enterotomy is the source of half of the iatro-
genic causes, with the other half being from an anastomotic
I€akK or dehiscence. Postoperative enteric fistulas often become
clinically evident by way of peritonitis, sepsis, or effluent cuta-
neous drainage, with thejpéakioccuirence being between the

fiffinand tenthupostoperativenday.” Although there are no
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Table |. Classification of ECF.

Table 2. Gomplications of ECF.

Classification ~ Description Infectiots Complications Nohinfectious complications
Anatomical I. Gastric I.  Abdominal collections |. Fluid and electrolyte abnormalities
2. Small bowel 2. Soft tissue infections 2. Malnutrition
3. Colon 3. Line infections 3. Skin excoriation
4. Rectum 4. Sepsis
Number of |. Simple: [Wtract 5. Death
tracts 2. Complex:Z1 tract
Length I. Short: <2 cm Abbreviation: ECF, enterocutaneous fistula.
2. Long: >2 cm
Daily BBl | Low: <200 mlL or more systemic diseases, advanced age, prior abdominopelvic
volume 2. Intermediate: 200-500 mL 7 .
3 fadiation therapy, and Cofticosteroid use.” It is extremely
Control I. Controlled: no signs of sepsis, intra-abdominal important for the surgeon to take into account the above-

infection, or skin breakdown
Uncontrolled: signs of sepsis, intra-abdominal
infection or skin breakdown

O

Abbreviation: ECF, enterocutaneous fistula.

studies confirming the cellular events that lead to the develop-
ment of enteric fistulas, it is theorized that intestinal contents
outside the intestinal lumen break down surrounding tissue
layers, and a fistula tract is then formed by local inflammatory
processes.

There are several feChRiqUes to mMinimize the risk of devel-
oping an ECF. The most important principles are [eticulous
operative technique. with recognition and treatment of entero-
tomies and §erosal fears at the time of the index operation. The
operations with the highest faté of fistula formation involve
I¥/SiS of @dhesions, resection of Malighancy, and abdominal sur-
gery for [fiflamimatory bowel disease.® Any abdominal ffifée-
fiofi can prediSpos€ to anastomotic and wound bicakdown

with subsequent potential fistula formation. Avoiding infection

with the use ofipreincisionallantibiotics, appropriate SKifi prep,
and sterile technique can help to reduce risk. Intraoperatively, it
is important to have affension=freelanastomosis, well-perfused
bowel, adequate hemiostasis, and an Gperative fifiig of 1€s§ than

2UhGuts, as all of these factors have been associated with
decreased postoperative complications.?
Although the placement of a surgical @f@ifi cannot always be

avoided, it is important to remember that theylatelforeignibods

iesiwith the potential to Efode ififo Anastomoses and predispose
to ECFs. Routine drain usage in this setting is actively debated

by surgeons. The clinical utility of a surgical drain varies
widely and is based upon the specific procedure performed as
well as the overall clinical status of the patient. Importantly,

routine drain placement is not indicated for all intra-
abdominalloperations, and the surgeon must Balafee any poten-
tial benefit that a drain may offer with the risk of ifffoducing a
foreign body.

There are also many patient factors that contribute to the
development of an ECF. Modifiable patient-related risk factors
include malnutrition, obesity, alcohol abuse, and smoking.
Nonmodifiable patient risk factors include cardiovascular dis-
ease, chronic obstructive pulmonary disease, high American
Society of Anesthesiologists physical status classification, 2

mentioned risks before operating on a patient.

Although visualizing drainage of intestinal contents from an
operative incision or drain site clearly establishes a diagnosis
of an ECF, an ECF can manifest in other more SUbtle ways
as well. For example, there may be pétsistent ileus, leukocyto-
sis, or iexplained abdominal paif, féver, or §6psis.> When one

is entertaining the diagnosis of an ECF, it is extremely impor-
tant to obtain proper imaging to define the fistula tract as well
as to rule out any drainable collections and to determine bowel
continuity or distal obstruction.® The [iiethylenieiblueidyertest
gives'information abouf the'sife and ofigifl of the fistula, with

the agent being administered @fall§j or via a AASOZAStTic tube.
Appearance of blue dye on the skin confirms the presence of

an ECF.
To ascertain the extent of the fistula and the patency of the
gastrointestinal (GI) tract @istall§j from the origin of the fistula,
a Water=solublelcontrastix=tay is helpful. In this test, the con-
trast can be administered Gfall§j or fectally. Fistulograms can

also provide an abundance of information. With the use of con-
trast dye and fluoroscopy, a fistulogram can provide detailed
information regarding the [6€aftiof of the fistula, [ftegFity of the
intestines, as well as determine the presence of any associated
abSEess cavities, or distal obstruction. All of these factors will
contribute to the likelihood of the fistula closing sponta-
neously, with proXimal fistlas being especially difficulf to

manage due to their tendency for Righieutput. Computed tomo-
graphy (€1T) is particularly useful given its ability to not only

identify intra-abdominal fluid collections but also delineate the
fistula tract. With the current ubiquity and high quality of €T

scans, this imaging modality has

Complications

The untoward sequelae of ECFs can be organized into ffifeg-
fious and foninfections categories (Table 2). Infectious compli-
cations include sepsis, multiorgan failure, and even death for a
minority of patients. Historically, up to 39% of ECFs were
lethal.'**'® However, more féceit dafa suggest that the overall

mortality rate is closer tofll0%, and that there is a #%30=day
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inortality after an Gperation for an BEE.*'' Noninfectious com-

plications are comprised of electrolyte imbalances, malnutri-
tion, and skin excoriation.

Patients with ECF are at higlhifiskiofiinfectious]complica-
tions. Although a fistulous tract may be present from the bowel
to the abdominal wall, there are Gftenlother fistulag present
with frequent §t661 Spillage into the ffiffaperitoneal cavity. SE€p-
fi€¢ complications need to be treated aggressively and occur in
approximately Gfesthifd of patients
ECE'' Sepsis can arise from a localized abscess, soft tissue
infection, or generalized peritonitis.'® Many of these patients
have central venous catheters for long-term parenteral ftitri-
tion. with a risk of developing catheter-related bloodstream
infectionashighas’63%. ' It is important to note that AdEGUALE,
definitive §0Ufce €omtrol can often be very difficult to obtain:
percutaneous drainage of @BSCESS cavities is often ChHalleNging
to l6€aliZe, and surgeons are often GAAbIE to fEoperate in the
short term due to Edeématous, inflamed, infected, and friable tis-
sue with poor or AoNlikelihood of adequatewoundhealing (ic,
“hostile abdomen™).

Noninfections complications of ECFs are mainly related to
massive daily fluid and electrolyte losses. Patients Caniloseiip
fol7liters from proximal high-output fistulas.' In addition to
serious electrolyte and acid—base abnormalities, these patients
can also develop intestinalifailure, defined as the Feduction in

functioning gutimass below the minimal amount necessary for
adequate digestion and @BSeEption of nutrients and fluids.'?

Intestinal failure can arise from the fistula itself, as nuffients
b¥pass the absorptive capabilities of the intestine, 6F from|SHoFt

bowel syndrome. defined as/Iessithan200/ci of Fesidual Small
bowel after surgical feseetion.'° It is important to note that mal-

nutrition arises not only from GI losses but also from a hyper-
catabolic state secondary to sepsis coupled with inadequate
calorie intake. Further complications from electrolyte abnorm-
alities and malnutrition include postoperative ileus, loss of
bowel integrity, and absorptive surface area and continuing
external |oSSiofiproteinsrichientericicontents that can lead to
hypoalbuminemia, hypoproteinemia, and edema/anasarca.
Providing adequate nutrition becomes a significant chal-
lenge in the majority of patients with ECF, with [alfutfition
* One of the primary reasons for this
is that the mainstay of treatment for ECFs is to keep these
patients[ilfperios! for an gxXtended period of time Gnfil the fis-
tula ffact EI6SES on its own. Malnutrition in patients with ECF is
also complicated by[lossiof protein-rich'GI'Secretions, ongoing
§epsis, and hypercatabolisim. Even if the patient is able to tol-

erate enteral nutrition, they are often unable to absorb an ade-
quate quantity of nutrients. Adequate nutrition is closely
associated with decreased mortality and an increased rate of
fistula closure. As such, consideration should be given to bio-
chemical monitoring of Autritional status with the use of deter-
mining serum albumin, prealbumin, and/or ffansfettin levels,
although the EVidenice behind this practice is fi6f particularly
1
strong.
SKifi 8Xcotiation can occur Withifl'3Whours of §tasi§ on the
skin of either @lKalifi¢ or a€idi€ fluid (dependent on the origin

of the fistula) and can be severely debilitating. The intestinal
enzymes can further digest the skin creating large, complicated,
and painful wounds. Meticulous wound care should be a prior-
ity as soon as an ECF is realized, as gficeSKinldamage/occurs, it
can be extremely @ifficulf to feVerse. Ostomy devices are diffi-
cult to fit and seal on raw painful skin; early involvement of a
wound care specialist can help to decrease the incidence of this
debilitating complication (Table 2).

Management
Initial Conservative Management

Given the aforementioned numerous complications of ECFs,
one might imagine that it would behoove the SUfgeon to f€pait
these @8IS00nasipossible. It is very important for the nonsur-
geon intensivist to know that this reasonable supposition is,
in fact, false.

Routinely, patients fustiberwellienoughito Aotrequitelcrits
icalicare services before a surgeon will consider Prifiary fepait
of an ECE, as Early Gperative intervention is associated with
increased morbidity and mortality (Figure 1).'*

Management of ECFs involves pati€fic€. In patients with
isolated, simple ECF, 75% will close spontaneously, 90%
withindsweeks!' Unfortunately, BO% of patients with ECF have
complicating factors, and, in the Majority of those patients,
spontaneous closure does fiotifoutinelyoceur! ' ' Complicating
factors can remembered by the commonly taught mnemonic
“FRIEND”: Foreigii body, Radiation, Infection/ Inflammation,
Epithelialization, Neoplasim, and Distal obstruction.

If the fistula has foticlosediafterioiweeks of medical man-
agement, then Surgicallclosure’shouldiberconsidered. There is

no optimal time to undertake surgical closure, however, and the
surgeon must weigh many factors before making this decision.
Some surgeons advocate waiting 3 to 12 months before pro-
geeding with an operation in order to not only optimize the
patient’s overall physiologic and nutritional status but also to
allow peritoneal inflammation to subside. Aftéf an @bdominal
operation. a dense fibroadhesive reaction takes place from
WeeKIIT#016) which makes the operative [disSectioniextremely
@iffichlt; there is an associated ificteasedifiSKIofenterotomies,
fecurrent fistulas, as well as an increased likeliiood that sur-
gery will require excision of large amounts of small bowel.
Although there is fi@ definitive Way of Kiiowinig Whefi the féacs
fionhasstbsided, the abdominal examination should be
§6ft and fiontendet, and the abdominal §€ak should be pliable—
indicating that the abdominal wall is €@ of ifflammation.

The [61igeT the patient and surgeon can Wit to undertake an
elective operation, the loweritherfiskiof fistulalfecurrence;
However, operative ifitervalsilonger than’365weeks are associ-
ated with an jiicieasediiskiofiiecurience!' ' Risk of fecurience
is Aitimesigreater with high-output fistulas as Compared to 16w
and also increases in patients with a history of an open abdo-
men, ongoing abdominal sepsis, or preoperative short bowel
syndrome.*!!

monthsafter thellastlaparotomy in order for the adhesions and
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Non-infectious | « Decrease fistula output

fion=operative | - Skin protection

management

+ Fluid and electrolyte supplementation
+ Nutritional supplementation

« Source control and treat infection
Infectious non- | « Convert uncontrolled fistula to controlled

operative
management
+ Minimally invasive techniques
« Surgical diversion
. + Surgical resection with or without anastomosis
Invasive . . .
» Surgical abdominal wall reconstruction
management

Figure |. Management of enterocutaneous fistula.

inflammatory reactions to resolve.'® It has been shown that
multiple variables were significantly @ssociated with fortality
after ECF resection including age >55, sepsis at admission,
malnutrition, fluid and electrolyte imbalance, and [ECEICIostre
afemptiin <20/ Weeks fiom diagnosis!” It is extremely impor-
tant that the patient’s modifiable risk factors be optimized such
as glycemic control for diabetics, tobacco cessation, weight
loss for obese patients, and nutritional optimization to give the
patient the best chance of preventing wound infection or ana-
stomotic breakdown.

These patients will often require frequent, sometimes pro-
longed hospitalization for nutritional support and electrolyte
abnormalities. In patients with ECF, adequate nutrition is asso-
ciated with an increased likelihood of spontaneous fistula clo-
sure.®!% In an analogous fashion, patients with ECF who do not
receive adequate nutritional support have a significantly ele-
vated mortality risk.® Total parenteral nutrition (BBN) is oftei
fiecessary for these patients as they are nil per os for a pro-
longed period of time. Although parenteralifutritionalone’has
not been proven fo reduce overall mortality in patients with an
ECF, it doesassistwith sponfaneous €losure. [mportantly, how-
ever, it has 6 been proven that parenteral nutrition is SUPErior
to €fteral nutrition in accelerating spontaneous closure. If a
patient Canitoleratelenterallinutrition and maintain a I6W-
output fistula, thenenteral nutrition’is thelbestioption for this
patient. However, if the patient develops a High=output’'ECE
while receiving enteral nutrition, then fillperiosiandiTPN
become necessary.

Fistuloelysis (ic, direct feeding into the fistula) is another

option to maintain nutritional status in select patients and obvi-
ates the need of a central catheter and its inherent risks and

complications. Although this technique is forelefficacions in
the patient with a proximal fistild where there is more intestine
available for nutrient absorption compared to the distal fistula,
further studies must be performed to clarify its effectiveness in
providing nutritional support.'”

Various[phatmacologicaliagents have been used to control
ECFs. When paited with [TPN, somatostatii has been shown
to have Syfergistic effects in §pontancous glosure of ECF.'
Octrectide (Somatostafii analog) has proven properties of
decreasingintestinal transit'time, decreasing cndogenous fluid
§ecretions, and (ficreasing absorption of Watet and electro-
lytes."'® Also, Jliistaminen2 receptoriantagonists and proton
pumplinhibitorsthave been used to décrease GI output, decrease

acid production, feduce Electiolyte loss, and prevent stress
ulcers, although their Effi€acy with regard to spontaneous clo-

sure of ECF has fi6t been proven.
Patients with an fificontrollédIECE often develop severe [S€pA

§iSsyndrome, accounting for at least [80%of deathsiifpatients
WithVintestinalfistulas. ‘¢ It is beyond the scope of this manu-

script to discuss the current recommended approach to manag-
ing patients with severe sepsis syndrome and septic shock. As
in all patients with this disease, early, aggressive management
is associated with the best outcomes. In terms of surgical source

control, abscess cavities can be detected in up to 50% of
patients With"ECFS, and Hiotelthami80% of these are amenable
to percutaneous drainage.'” If a fistula is uncontrolled, the goal
is to make it controlléd by dfaining any abSEEss cavities,
femoving distal ObStructions. and providing adequate AUEFtioN.

SKintexeoriation is a very painful and difficult complication
of ECFs. Intestinal enzymes, either acidic or alkaline, depend-
ing on the fistula origin, work to break down the epidermis and
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dermal layers. Not only is this EXtremelypainful for the patient,
but it makes @oftrol of the fistula and definitive El6SEre more

difficult. If these intestinal enzymes remain in direct contact
with skin surfaces for a prolonged period, they can broaden the
fistula tract and increase the skin defect.

There are various techniques to protectithelskii which
include, but are not limited to: (1) placement of fiegative pres

stire wound therapy dressing either with a §aléf SUMpP drain
attached to wall suction or a fiegative pressure commercially
available dressing; (2) creation of a floatingistoma) which
involves the surgeon diverting the fistula comntents into an EXtex-
nally placed plastic collection bag?”’; or (3) placement of arjiG58
omy appliancel Early involvement of a wound care team can be
very helpful in managing these complex defects.

Description of More Invasive Therapy

Although there are various techniques for more invasive, non-
surgical approaches for fistulae closure, fi6fi€ have been proven
to be clearly effective in a randomized prospective trial. [Fibfifi
BlteNimjection is done either endoscopically or with fluoro-
scopy. After the fistula is located (either endoscopically or
from an external opening), a mixture of bovine fhrombin,
htiman fibrinogen, and fibfif is injected. There are many case

reports describing the utility of fibrin glue in low-output, short,
uncomplicated, uninfected fistulas without evidence of neopla-
sia or IBD.?"? The risks of this procedure include contamina-
tion with prions or allergic reactions, both of which are
extremely rare.”

Similarly,/histeactyliglie is another injectable product. This
formula is not from animal products; therefore, there is @@ risk
of @ll€Tgi¢ reactions or iffectionus complications. Also, histoa-
cryl glue feSisSts enzymatic breéakdown, which makes its use
more amenable tofliigh=cutputifistulas.>’ Porcine small intest-

inal submucosa has been used for perianal fistulae, and there
are reports of its use in small bowel fistulae as well.** This
product, a naturally derived extracellular matrix that acts as a
scaffold for host tissue ingrowth, works to decrease the dia-
meter of the fistula.?

Source control and definitive closure of the ECF are the com-
mon goals of surgical intervention. If the patient fails to
improve with conservative therapy or there is evidence of an
undrainable abscess, the surgeon may be forced to take the
patient to the operating department for anfabdomifial Washout
and'creation of a proximal diverting ostomy. This operation
cleans the abdomen of infectious contents as well as works to
decrease the amount of intestinal content soilage to the perito-
neal cavity. The decision to operate on these patients should fi6t
be taken lightly. Operations|Withinl#liiweek of a laparotomy are
likely to involve denseiadhesions and friable edematous bowel,

which makes reoperation extremely difficult and increases the

risk of further complications, such as inadvertent entero-

tomies.? Also, it is not always possible to locate the fistula tract,

and if located, to be able to resect the diseased portion of bowel
to obtain adequate source control. Even after definitive surgical

Raeeton 0 an ECT,

The Surgi€al technique, like the management of ECFs,
involves much pati€nce. The operations are technically chal-
lenging and often fifi€ €onsuming. The abdomen should be
reopened away from any areas of possible contamination and
either abovelorbelow the 6ld laparotomy ifi€iSion to avoid cre-
ating an enterotomy. Inadvertent enterotomies increase the sub-
sequent development of postoperative complications.?

The smalllintesting must be completely fi€€d from the liga-
ment of [T€ifZ to the E&&lM. This facilitates examination of the
entire small bowel to @8S€s§ for strictures, masses, internal fis-
tulas, and walled off leaks that may have been overlooked in
earlier radiographic assessments. Importantly, it also allows for
fallthicknessiresection of the portion of bowel that contains the
fistila and Feanastomosis Without fension. Although resection

with primary anastomosis is the operative procedure of choice,
it should be noted that—even if this procedure can technically
be performed successfully—the [fiStulalifecurrenceratenis
Almost20%:¢ Other operative steps that the surgeon will use
to decrease complications include examining the entire bowel
to identify and Fepairiserosalior full thicknesstinjuries or plas
cing the omentum between the bowel and midline to scal any

microscopic defects. Closure of the abdominal wall primarily
may not be possible. If this is the case, a component separation

or use of a prostheticimesh may be employed. Of note, patients

with CfohA disease, Ganicer, or fadiation enteritis are at signif-
icant risk to recur and any attempt at Gperative €losure should

be well thought out.”

When and How to Involve Palliative Care

A certain subgroup of these patients will not respond to any
form of therapy. These patients are at very high risk for recur-
rent bouts of severe sepsis syndrome and multiorgan failure. As
the patient may have become Ehifonicallycriticallyillland has
been in and out of the ICU setting numerous times, it may be
difficult to determine exactly when a [“goalsioficareNdiscuss
Sion”Teeds tolbelhiad. Nevertheless, it cannot be overempha-

sized that these discussions need to be had so that patients
and families understand the true gravity of the situation they are
in. This is an excellent example where a multispecialty meeting
of surgeon, intensivist, and palliative care attending should
occur between with patient and family members to clarify and
optimize goals of care.?”?®

Conclusions and Recommmendations

We have attempted to clarify what can often be a somewhat
nebulous and confusing area for the nonsurgeon intensivist.
Patients who develop the unfortunate complication of an ECF
often require significant resources, with hospitalizations that
are often measured in terms of months. Regardless, it is felt that









































































































































































242

Journal of Intensive Care Medicine 31(4)

these resources are appropriately applied as they can make a
full recovery.

As these patients often will require multiple stays in an ICU
if they develop severe sepsis syndrome/septic shock, it is cru-
cial for the intensivist to understand the “big picture” plan
from the perspective of the general surgeon who will be man-
aging the patient throughout the course of their hospitalization.
Examples of this include (1) a fillléfunderstanding of the'eticl
ogy of ECF; (2) describing some of the important infectious
and noninfectious gompli€ations of ECF; and (3) providing the
intensivist with a consensus, evidence-based approach toward
the surgical and nonsurgical approaches toward complete
recovery from ECF. Although there are a multitude of retro-
spective studies that investigate this topic, thefpaucity of pro=
spective studies provides an opportunity for further research.
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