Brief Review of the Current Therapy of the Open Abdomen

Luis G. Fernandez, MD, KHS, KCOEG,FACS, FASAS, FCCP, FCCM, FICS

INTRODUCTION

Management of the Open Abdomen (OA) is
an aspect of surgery that has expanded rapidly
over the last 20 years.' Some of the factors that
have led to improved outcomes and decreased
mortality in open abdomen cases include the
following:

+ Enhanced clinical perspective (from civilian
and combat surgical experience)

+ Improved understanding of the underlying
pathophysiology that affects open abdomen
patients

« A broader adoption of the concept of
Damage Control Surgery (DCS) and the use
of Temporary Abdominal Closure (TAC) in
this patient population?

CASE STUDY:
PNEUMATOSIS INTESTINALIS

Chief Complaint

The patient is a 59-year-old female with a
history of hypertension, coronary artery disease
(with prior myocardial infarction / coronary
stent placement), non-insulin dependent
diabetes mellitus and a past surgical history
of total abdominal hysterectomy and bilateral
salpingo-oophorectomy, who presents with
nausea and vomiting and diffuse abdominal
pain out of proportion with the physical exam,
in septic shock.

Work up

The most relevant abnormal laboratory
results reveal a white blood cell count of 18
thousand with 9% bands, BUN / Creatinine is
12/75 respectively, and a serum glucose of 623
mg/dl.

A CT scan of the abdomen and pelvis with
intravenous contrast reveals air in the portal
system and liver (Figures 1, 2).

The patient was taken for emergent
exploratory celiotomy and underwent the
following procedures in the index case
(Figures 3-5):
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NOTE: As with any case study, the results and outcomes should not be interpreted as a guarantee or warranty of similar results.

Individual results may vary depending on the patient’s circumstances and condition.

* 80% Small Bowel Resection

» Cholecystectomy

+ Appendectomy

+ Central Venous Pressure and Arterial-Line
placement in the operating room

+ Damage Control Surgery / Open Abdomen

+ Placement of the KCI ABThera™ Open

Abdomen Negative Pressure Therapy System

The patient underwent subsequent
washouts at 48-hour intervals, multiple small
bowel anastomoses (including at the ileo-cecal

Figure 1. CT/AP: Air in Portal vein

Figure 2. CT/AB: Portal Air throughout the liver
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Figure 3. Initial exploration reveals 80% dead small
bowel

Figure 5. -125mmHg continuous suction applied

junction), as well endoluminal stent placement
and revascularization of bilateral lower
extremities due to ischemia from a cardiac-
aorto-iliac embolism. The patient's abdomen
was closed on the fourth and final operative
intervention with placement of a PREVENA™



Incision Management System (Figures 6-9).

On postoperative day 7, the PREVENA™
Incision Management System was removed and
the underlying skin was found to be intact. On
postoperative day 14, a CT of the abdomen and
pelvis with oral contrast shows no evidence of
abscess or anastomotic leak. The patient was
discharged to a long-term hospital in stable
condition, tolerating 4-6 small meals per day
on hospital day 24 (Figure 10-12).

Figure 6. Multiple small bowel anastomoses done on Brief Overview of the Problem . L
remaining 50cm of small intestine Over the past two decades, the way in ALUE U Sl
which trauma surgeons approach an individual
with multiple severe injuries has undergone an
evolution. Trauma surgeons no longer attempt
to fix everything during the initial operation.
Stone and colleagues were the first to describe
a technique of 'truncated laparotomy’ for
patients with clinically evident coagulopathy
and retrospectively reviewed its efficacy in
1983.2 In 1993, Rotondo et al retrospectively
reviewed the management of patients
undergoing laparotomy for exsanguinating
penetrating injuries (requiring transfusion of
>10 units of packed red blood cells [PRBC]).*
Studies in subsequent years have validated
this technique by demonstrating decreased
mortality and immediate post-operative
complications. In the previously mentioned
paper, Rotondo and colleagues modified the
Figure 7. Multiple small bowel anastomoses done on naval concept of damage control for ship
remaining 50cm of small intestine salvage and coined the term Damage Control
Surgery for use in the trauma setting.**

The current literature reflects the
cumulative experience of trauma/acute care
surgeons, which affirms that conservative
(truncated) operative techniques and short Figure 11. CT/AB with Pl shows no anastomotic leak
operating times, even when all organ repairs
have not been completed, increases survival
in civilian and military patients with multiple
trauma. These principles hold true for all
affected regions of the body, including the
abdominal cavity and its contents.®

Figure 8. lleo-Cecal valve preserved

Discussion: Damage Control Surgery,
TAC and Management of the Open
Abdomen

The indications for damage control
laparotomy have evolved not only to
encompass abdominal compartment syndrome,
but abdominal sepsis, abdominal vascular
catastrophies and other aspects of acute care
surgery (including, but not limited to neck,
orthopedic, thoracic, and military injuries).">¢™

The concepts of Damage Control
Resuscitation, and those aspects that form the

Figure 9. PREVENA™ Incision Management System
in place

Figure 12. Patient tolerating elemental tube feeding
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Total Management of the Open Abdomen (e.g.
perioperative critical care, sedation, paralysis,
nutrition, and fluid management strategies)

as described by Demetriades, Kaplan, Miller
and others, may improve closure rates and
recovery."”™ In the management of OA, the
primary goal is to close the wound as quickly
as physiologically possible, preferably within

7 to 8 days. Indeed, Miller's reported findings
suggest a progressive complication rate and
morbidity and mortality increase after failure to
close the abdomen without significant fascial
tension before the 8th day of temporary TAC.
Following these authors' recommendations,
most open abdomens may be successfully
closed within 7-10 days. In the rare cases of
inability to primarily close the abdomen, there
are a number of reconstructive strategies that
may be used in the acute and chronic phases of
abdominal closure.™

The benefits of managing patients with
an open abdomen include prevention of
intra-abdominal hypertension (IAH) and
abdominal compartment syndrome (ACS), early
identification of intra-abdominal complications
(e.g. bowel ischemia) and ease of re-entry.
Despite these benefits, maintenance of an
open abdomen creates numerous management
challenges such as development of fistula and
infection. Prolonged maintenance of an open
abdomen may also lead to a reduced chance of
re-approximation of the fascia, as abdominal
contents become ‘fixed.

With increasing adoption of open abdomen
techniques has come an increased demand for
Temporary Abdominal Closure (TAC) methods
to protect the Open Abdomen during the phase
of open treatment. Principal techniques for TAC
are: Negative Pressure Therapy (NPT), Vacuum-
Pack method, artificial burr (Whitmann
Patch™, Starsurgical, Inc.), absorbable mesh/
sheet, zipper, “plastic silo," skin closure and
dynamic retention sutures. These techniques
vary in their efficacy with regard to fascial
closure rates, associated morbidity and
mortality rates.5™"

In an austere setting, first-line management
of the open abdomen may include use of
dressings or impermeable devices (eg Bogota
bag) to protect the exposed organs and limit
leakage of fluid. The abdomen may be left
to heal by secondary intention, or delayed
closure may be done using sutures, mesh repair
(biologic mesh preferred), skin grafts, muscle
flaps or a combination of these. The choice of

closure technique depends on the size of the
wound and other clinical and local resource
considerations.*®101

SUMMARY

As discussed above, a number of
systematic reviews, expert opinion and growing
surgical experience with the management of
the open abdomen have concluded that the
artificial burr and NPWT have the highest
fascial closure and lowest mortality rates when
used alone.>* Negative pressure wound therapy
(NPWT) for the open abdomen may be used
in the management of patients with an open
abdominal wound (laparostomy) when the gut
and other intra-peritoneal organs are exposed.
Because of its relative ease of application,
and preservation of fascial tissue, NPWT is
becoming a dominant choice for TAC in the
open abdomen patient, particularly when used
synergistically with biologic mesh as an adjunct
for abdominal closure." 2617
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