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patient with a mucinous ap-
Apendiceal cancer presents to the

surgeon complaining of abdomi-
nal discomfort and nausea. Having
undergone a prior right hemicolectomy,
the patient has been disease free and
on surveillance with clinical and car-
cinogenic antigen (CEA) monitoring.
The CEA was noted to be elevated and
a computed tomography scan revealed
peritoneal nodules throughout the abdo-
men with a presumptive diagnosis of
pseudomyxoma peritonei (progressive
peritoneal implants from a mucinous
primary). Several therapeutic options
were offered and the patient selected to
undergo cytoreductive surgery (CRS)
with the potential to receive hyper-
thermic interoperative chemotherapy
(HIPEC). Extensive resection was per-
formed, including removal of the entire
greater omentum, partial gastrectomy,
and total pelvic exenteration with end
colostomy and ileal conduit. Reassess-
ment of the peritoneal cavity after the
resections revealed almost complete
cytoreduction. HIPEC was performed
with mitomycin C and, after drainage
and abdominal washing, the intestinal
segments were anastomosed and the
abdominal wall closed. Seven days
postoperatively, an acute abdomen with
septic shock developed as a result of a
leak from the ileocolonic anastomosis.
The patient returned to the operating
room and an exploratory laparotomy,
a small bowel resection, a resection of
the ileocolonic anastomosis, and an
abdominal washout were performed.
Edema of the bowel caused by peri-
tonitis resulting from the anastomotic
leak necessitated delayed closure of the
abdominal wall. A temporary abdomi-
nal closure using the ABThera™ Open
Abdomen Negative Pressure Therapy

system was applied and the abdomen
was eventually closed.

Selected patients with extensive
intraperitoneal malignancies such as
gastrointestinal or gynecologic cancers
or sarcomas may be candidates for a
radical surgical intervention consisting
of CRS with HIPEC. These diagnoses
have a dismal prognosis with high re-
currence rates after traditional surgical
debulking and systemic chemotherapy.
Although no data are available from
randomized clinical trials, evidence
suggests that this aggressive approach
is associated with improved survival
when compared to systemic chemo-
therapy (de Bree & Helm, 2012; Elias et
al., 2009; Gonzalez-Moreno, Gonzalez-
Bayon, & Ortega-Perez, 2012; Helm,
2012; Yan, Black, Savady & Sugarbaker,
2006). In fact, for selected patients, CRS
and HIPEC provide the only chance for
long-term survival (Gonzalez-Moreno,
Gonzalez-Bayon, & Ortega-Perez, 2010).

Rationale

The rationale for using intraperitoneal
therapy is to expose residual and micro-
scopic disease to the direct cytotoxic ef-
fects of chemotherapy and hyperthermia.
Intraperitoneal chemotherapy provides
a high concentration of drug regionally
while avoiding high systemic blood lev-
els. Clearance of the drug from the perito-
neum is slowed by the peritoneal plasma
barrier, which maintains a constant high
gradient between the peritoneal cavity
and the plasma compartment. In addi-
tion, the molecular weight and affinity
for water (hydrophilicity) of the chemo-
therapy further slow the passage of drugs
through this barrier. The portal vein
drains blood from the peritoneal surface
directly to the liver for metabolism (first

pass, detoxifying effect) and, therefore,
systemic drug exposure is reduced even
more. First pass metabolism also increas-
es exposure of any hepatic metastases to
the chemotherapy (de Bree & Helm, 2012;
Gonzalez-Moreno et al., 2010).

A disadvantage to HIPEC is that the
chemotherapy can only penetrate tis-
sues to a depth of 3-5 mm. Therefore,
cytoreduction must be completed prior
to installation of the chemotherapy. All
visible disease must be removed. The
largest amount of residual tumor di-
ameter acceptable is 2.5 mm, which is
considered the threshold of eligibility for
HIPEC (Gonzalez-Moreno et al., 2010).

Hyperthermia (in the range of 41°C-
43°C) has cytotoxic activity on malig-
nant cells. Hyperthermia decreases
blood flow (at times to the point of
vascular stasis) and decreases or inhibits
oxidative metabolism. That limits tumor
growth and results in accumulation of
lactic acid. The acidotic environment in-
creases lysosomal activity, which further
increases the sensitivity of mitochon-
drial membranes to the chemotherapy.
The increased cell membrane perme-
ability and improved membrane trans-
port allows increased drug penetration.
When hyperthermia is combined with
cytotoxic drugs, the effect is synergistic
and cytotoxicity is greater than what
would be expected from additive effects
alone (Gonzalez-Moreno et al., 2010).

Preoperative Considerations
and Technique

CRS with HIPEC is a high-risk proce-
dure. Morbidity has been reported to be
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as high as 22%—40%, and mortality rates
as high as 10% (median is 3%) (de Bree
& Helm, 2012), with prolonged hospital
stays (an average of 29 days). The sur-
gery is lengthy (6-20 hours), so patients
experience prolonged anesthesia and
immobility. Patient selection is essential
with a focus on adequate cardiac and
pulmonary function as well as good per-
formance status. Because postoperative
nutrition is a major challenge, patients
should have a nutritional assessment
prior to surgery and preoperative albu-
min needs to be greater than 3 gm/dl
(de Bree & Helm, 2012; Wooten, 2009).

With CRS, the extent of the disease
is initially assessed via an exploratory
laparotomy and, if too extensive, CRS
is aborted. The abdominal incision
extends from xiphoid to pubis. A right
colectomy and total omentectomy is
always done and, very often, a sigmoid
colectomy and/or low anterior resec-
tion are needed. Peritoneal surfaces are
stripped of any visible disease. HIPEC
is instilled before any reconstruction or
re-anastomoses are done. The pur-
pose of this is to decrease the chance of
anastomotic or staple line recurrence
(Gonzalez-Moreno et al., 2010). After the
completion of the CRS, HIPEC may be
administered by either the open or the
closed method, as determined by the
surgeon; however, the closed method
reduces operating room staff exposure
to chemotherapy. Equipment that heats
and circulates the chemotherapy at a
stable temperature during the procedure
is required.

Drug Choice
and Safety Concerns

Antineoplastic selection for HIPEC is
essential. In addition to antineoplastic
characteristics discussed earlier in this
article, the agent selected needs to be
active for the patient’s tumor type, have
direct cytotoxic activity, and tolerated
by the abdominal cavity and its con-
tents (de Bree & Helm, 2012; de Bree
& Tsiftsis, 2007b). Additional useful
characteristics include heat stability,
heat synergy, and rapid renal clearance
(de Bree & Tsiftsis, 2007b). Agents used
in HIPEC include mitomycin, platinum
compounds, and taxanes (de Bree &
Tsiftsis, 2007a). Patients require post-
chemotherapy monitoring for hemato-
logic and renal toxicity in addition to
facility-required post-chemotherapy
handling precautions (see Figure 1).

Nursing Care:
Watching for Complications

The most serious complications are
prolonged ileus, anastomotic leaks, in-
testinal perforations, fistula formation,
abscess formation, pancreatitis, bleed-
ing, wound infections with dehiscence,
and renal failure. As many as 16% of
patients require reoperation for com-
plications (de Bree & Helm, 2012). The
most fatal complication is perforation or
anastomotic leakage in the presence of
leukopenia. Early recognition of sepsis
is crucial. Patients require intensive care
nursing for an average of 1-8 days. A
quarter of the patients require vasopres-
sor support (Cooksley & Haji-Michael,
2011). Fluid and electrolyte balance and
central venous pressure readings need
to be monitored closely. Coagulopathy
peaks at 24 hours and is usually dilu-
tional in origin because of the massive
fluid volume resuscitation. Fresh frozen
plasma or packed red blood cells may
be needed. The greatest risk for neutro-
penia is 6-7 days postoperatively, and
neutropenia responds to granulocyte
colony-stimulating factor. Serum albu-
min is usually low from massive protein
loss during surgery and intake may be
further compromised by ileus and nau-
sea. Total parenteral nutrition initially is
needed from the prolonged ileus. Dietary
counseling is required to ensure the
patient can maintain oral intake at dis-
charge (Cooksley & Haji-Michael, 2011;
de Bree & Helm, 2012; Wooten, 2009)

Challenge: Nursing Care
of the Open Abdomen

The abdomen may remain opened
postoperatively in three situations:
(a) management of sepsis of the intra-
abdominal cavity, (b) prevention or
treatment of abdominal compartment
syndrome, and (c) control of intra-
abdominal bleeding (Demetrios & Salim,
2014). In the case study discussed at the
beginning of this article, the goals for
the patient were to manage sepsis and
to prevent abdominal compartment
syndrome. The syndrome results from
massive intraoperative fluid resuscita-
tion causing retroperitoneal and viscera
edema and fascia ischemia (Turza et al.,
2012). Abdominal compartment syn-
drome can result in cardiac collapse, and
multi-organ failure frequently follows
cardiac dysfunction from the decreased
venous return (Turza et al., 2012).

Leaving the abdomen open helps
preserve the fascia for eventual surgical
closure, in addition to controlling bacteria
and toxins, reducing the inflammatory
process (Turza et al., 2012) and allowing
re-exploration and additional washouts
of infectious materials (Franklin, Al-
varez, & Russek, 2012). As edema and
bowel distension resolve, the abdominal
muscles retract laterally. Temporary
abdominal closure systems provide pro-
tection of the viscera while preventing
the retraction of the abdominal muscles
(Quyn et al., 2012). To successfully man-
age an open abdomen, any complications
must be identified and treated promptly
(Franklin et al., 2012). The use of an open
management system can minimize the
following complications (Demetrios,
2012; Demetrios & Salim, 2014).
¢ Enterocutaneous fistula and loss of
bowel function
e Fascial retractions and loss of abdomi-
nal domain

e Infection, sepsis, internal abscess, and
bleeding

® Fluid and protein loss, as well as
malnutrition

e Immobility sequela

e Hypothermia

® Subsequent large incisional hernia

Historically, management of the open
abdomen was associated with high mor-
bidity and mortality, but improvements
in technique mainly involving nega-
tive pressure therapy have improved
outcomes (Quyn et al., 2012). Multiple
management systems are available. The
challenge of all systems is to protect
underlying bowel and other structures.
Vacuume-assisted closure (VAC) systems
have demonstrated the lowest mortality

e Use the facility’s post-chemotherapy
excretion precaution procedures.

* Administer a prescribed granulocyte
colony-stimulating factor.

* Monitor urine output and renal func-
tion tests.

* Monitor respiratory status and for signs
and symptoms of pneumonia.

* Monitor for and manage nausea, vom-
iting, and diarrhea.

* Educate the patient to report signs and
symptoms of infection or bleeding and
how to avoid injury.

Figure 1. Post-Chemotherapy
Patient Monitoring

Note. Based on information from Elias
et al., 2010; Helm, 2012; Witkamp et
al., 2001.
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Clinical Highlights

Cytoreductive Surgery With Hyperthermic Intraperitoneal Chemotherapy

 Cytoreductive surgery with hyperthermic intraperitoneal che-
motherapy offers selected patients an opportunity for long-term
survival.

* Chemotherapeutic agents used are non-cell cycle specific, such
as mitomycin C.

* Systemic chemotherapy-associated serious adverse events com-
pound surgical-associated complications.

* The most serious postoperative complications are intra-abdominal
and include prolonged ileus, anastomotic leaks, and bowel
perforations.

* Astute nursing assessment and management are required for the
prompt recognition of surgical and chemotherapy-associated
life-threatening toxicities and serious adverse events.

* ABThera™ is an effective way to maintain an open abdomen until
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rates and provide protection of organs,
prevention of evisceration, assistance
with fluid management, reduction of
loss of domain, and allow frequent ab-
dominal exploration required to resolve
intra-abdominal infection (Franklin et
al., 2012; Quyn et al., 2012). A VAC sys-
tem of the open abdomen consists of a
nonadherent sheet to cover the exposed
viscera with the sponge section of the
dressing placed over the nonadherent
film. Both are then sealed with a trans-
parent dressing and connected to nega-
tive pressure. The system uses principles
of traction with countertraction, which
prevents abdominal wall retraction and
allows for subsequent closure of the
abdomen (Turza et al., 2012).

ABThera is a closed system provid-
ing negative pressure wound thera-

py (NPWT) within the abdomen. The

NPWT dressing has a visceral protective

layer that is trimmed to fit the abdomi-

nal cavity, cover the viscera, and protect
the abdominal contents while managing
the excess peritoneal fluid (Demetrios,

2012) (see Figure 2). Studies have dem-

onstrated fewer complications with the

ABThera versus other VAC systems

(Turza et al., 2012). Nursing assessment

of the open abdomen with ABThera

dressing in place should include the fol-

lowing (Mendez-Eastman, 2006).

e Integrity of dressing: Ascertain that
TRAC™ ijs secure and foam is col-
lapsed; secure edges of dressing with
additional transparent dressing/drape.

e Integrity of pump: Pump settings are
accurate as ordered; change canister
when full; respond to alarms.

Figure 2. Negative Pressure Therapy Dressing Covering the Abdomen
Note. Image courtesy of KCl Licensing, Inc. Used with permission.

e Drainage/output: Monitor for bleed-
ing or fistula-like drainage.

Conclusion

The patient returned to the operat-
ing room three days later to have the
ABThera changed, another washout,
and wound edges re-approximated. The
operative procedure was well tolerated,
allowing resolution of sepsis. The abdom-
inal wall defect was closed six days later.
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