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Intraabdominal Sepsis
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Sepsis continues to be the primary
cause of late death in the multiply
injured patient. The diagnosis and
management of intraabdominal sep-
sis (IAS) in these patients can be
most challenging. 1AS can be
caused by a localized process {(e.g.,
nonvisceral abscess, cholecystitis,
visceral abscess, infected hema-
tomay} or a nonlocalized process
(generalized peritonitis). Although
most patients with IAS will have
had a celiotomy for their initial inju-
ries, some may not (e.g., those with
acute cholecystitis or acute pancre-
atitis), The mortality rate of patients
whose intraabdominal abscesses
(IAA) have been drained is as high
as 40%; however, recent reports
note mortality rates less than 20%
because of better critical care, bet-
ter diagnostic imaging, and earlier
diagnosis and treatment. Trauma
contributes to only a minority of the
total cases of 1AA. Altemeier et al.
reported only 17 (3%) trauma pa-
tients of 500 cases of |AA. At the
Shock Trauma Center of the Mary-
land Institute for Emergency Medi-
cal Services Systems (MIEMSS)
we saw 119 patients with IAA in
5000 admissions for multiple
trauma.?

Etiology

The reported incidence of IAS after
penetrating abdominal trauma
ranges from 3% to 50%, with the
highest incidences associated with
gastrointestinal perforation and gun-
shot wounds. Other risk factors as-
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sociated with 1AA formation include

advanced age, shock, the recovery

of bacteria from the peritoneal cay-
ity at the initial operation, a high
transfusion requirement, multiple or-
gan injury, the need for colostomy,
the length of operation, and the
combination of colonic and pan-
creatic or duodenal injury.*¢ The
use of antibiotics in the periopera-
tive petiod has been shown to de-
crease the postoperative infection
rate. Although most agree that irri-
gation of the peritoneal cavity de-
creases the bacterial load, the ef-
fectiveness of reducing infection by
adding antibiotics to the irrigant is
stilf unsettled.

IAA after blunt abdominal trauma
is not as common as with penetrat-
ing trauma. In a review of a 215-
year period in which 325 MIEMSS
patients required emergency lapa-
rotomy for blunt abdominal trauma,
15 (4.6%) had postoperative J1AA.
All patients had at least one ex-
traabdominal associated injury,
most commonly involving the chest,
pelvis, or brain. The most common
intraabdominal injuries associated
with 1AA were spleen and liver
injuries.

Intraabdominal sepsis is second
to exsanguination as the leading
cause of death resuilting from liver
trauma and is the primary cause of
late death. Scott et a).5 reported
that the blood transfusion require-
ment was the most important deter-
minant in abscess formation in their
series, where 1AA occurred in 17%
of patients. The need for hepatic re-
section or hepatic packing to con-
trol hemorrhage, associated gastro-
intestinal tract injury, and open
drainage systems have al| been im-

plicated in the formation of IAA,

IAS may result from gastrointes-
tinal anastomotic breakdown sus-
tained from either blunt or penetrat-
ing abdominal trauma, producing ej-
ther a localized abscess and fistula
or generalized peritonitis. Blunt jn-
testinal injuries can be missed be-
cause of a false-negative perilcneal
lavage or computed tomographic
scan (CT). Delayed ruplure of

tusion, and ischemia caused by a#!
mesenteric hematoma are rare AR
causes of JAS.® Patients who haval; ¢

postiraumatic acute pancreatitis
may have with signs of IAS, al-

though fewer than 10% of them wil which o

¥ yrine or
f associa

"

have pancreatic necrosis or ab-
scess formation requiring surgical
drainage,

Acute acalculous cholecystitis is
another rare entity occurring in the 3

postiraumatic critically ill patient
(see Comnwell et al,, page 348).
Only 0.5% of 2000 critically il pa-
tients had this complication at cur

institution.” Intraabdominal infection

resulting from an open pelvic frac-
ture is a rare but potentially lethal
complication in these patients who

have already survived the threat of

exsanguination. An open pelvic
fracture is defined as a pelvic ring
disruption associated with a break

Risk factors associated

with intraabdominal

abscess formation

* Penetrating abdominai trauma

* Advanced age

» Shock

* Bacteria in peritoneal cavity at
initial operation

= High transfusion requirement

* Multiple organ injury

= Need for colostomy

* Prolonged length of operation

*= Combination of colonic and
pancreatic or ducdenal injury

* Need for hepatic resection or

packing to contro| hemorrhage

* Associated gastrointestinal

injury

* Open drainage

systems

* Delayed rupture of bowel

caused by wail contusion

= |schemia resulting from mes-

enteric hematomna

* Acute acalculous cholecystitis

* Open pelvic fracture

= Hematoma (intraperitoneal or

retroperitoneal)

* Transient bacteremia

bowel because of a bowel wall con-
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in the epithelial barrier such as an
associated perineal wound, a rup-
tured urinary bladder or urethra, or
a rectal injury. This break in the ep-
jthelium provides an avenue by
which organisms from infected
urine or stool may contaminate any
associated pelvic hematoma. Pa-
tients with an intraperitoneal hema-
toma or a retroperitoneal hematoma
are also at risk of secondary bacte-
rial seeding by infection associated
with an intravascular or genitouri-
nary catheter, causing bacteremia.
Altemeier et al.* could not identify
a primary source of infection in 9%
of their patients with IAA, indicating
that a transient bacteremia may
have some role in the formation

of cryptogenic IAA, A rushed or
inadequate abdominal skin prep-
aration preceding an urgent lap-
arotomy may also increase the

risk of intraabdominal contami-

nation.
Presentation

Most patients with IAS initially have
an elevated white blood cell count,
an elevated temperature, and an in-
creased heart rate. These nonspe-
cific signs are also present in most
patients after surgery who are not
infected. The clinical presentation
depends on whether the abdomen
¢an be examined reliably, Physical
examination may help in the diag-
nosis of IAA in as many as 40% to
60% of patients without organ fail-
wre or neurologic dysfunction.® The
presence of an ileus (abdominal
distension, decreased bowel
sounds, high nasogastric output),
abdominal tenderness, an abdomi-
fal mass, or abnormal drainage
trom a wound or drain sité suggests
(AS. Frank generalized peritonitis
mandates an emergency celiotomy

§ without the need for further workup.

A rectal examination may uncover a
pelvic abscess amenable to trans-
rectal drainage.

_"Other patients with 1AS may have
Severe brain or spinal cord injuries
multiple organ dysfunction; in

S group, physical examination

3 M2y not be helpful. Most of these

patients have sustained severe inju-
ries to the abdomen or to multiple
systems. Because examination of
the abdomen can be unreliable,
these patients are at high risk for
clinical deterioration because of an
occult intraabdominal focus of infec-
tion. This delay in diagnosis may
lead to organ failure as a mode of
presentation. By the time these pa-
tients are seen with multiple organ
syslem failure (MOSF), stress and
instability are further developed and
their mortality rate is higher. Why
some patients present in this man-
ner is unknown, but the reason may
be related to an overwhelming in-
fectious challenge in a patient who
is maximally stressed because of
severe trauma and whose immune
syslem is already compromised.
MOGF is defined as the failure of
two or more organ systems, as
demonstrated by a rising serum
crealinine level, ventilator depen-
dence with a fraction of inspired
oxygen (F10;) =40%, abnormal re-
sults of liver function test and biliru-
bin level, inability to be fed enter-
ally, gastrointestinal bleeding, and
dependence on inotropic support to
maintain cardiovascular function.
Other nonspecific physical find-
ings associated with sepsis include
tachypnea, hypothermia, icterus,
agitation, confusion, and lethargy.
Increased fluid requirements, sug-
gesting decreasing vascular tone
and increasing “third-space” fluid
content, are part of the septic pro-
file. Laboratory abnormalities seen
in these patients include thrombo-
cytepenia, hyponatremia, hyperna-
{remia, hypertriglyceridemia, hyper-
glycemia, coagulopathy, azotemia,
leukopenia, and lactic acidosis. The
presence of multiple enteric organ-
isms cultured from the blood was
associated with an intraabdominal
source of sepsis in 78% of cases in
the series of Ing et al.?
Hemodynamic-cardiovascular
monitoring has become standard in
critical care units and commonly
leads to the early detection of sep-
sis in these ill patients. The early
septic state is usually associated
with tachycardia, low pulmonary ar-

tery occlusion pressures, normal or
high cardiac output, and a decrease
in systemic vascular resistance.
Oxygen consumption may be low
with inadequate intravascular vol-
ume support and usually reveals a
hypermetabolic state with adequate
volume loading. The value of close
hemodynamic monitoring is early
recognition of the septic state and
subsequent support before the cas-
cade of altered tissue perfusion
leading to multiple organ failure su-
persedes.

Investigations

Routine plain radiographs of the
chest and abdomen demonstrate
nonspecitic sfgns of 1AS in about
50% of cases.” The chest x-ray
film may show lower lobar atelecta-
sis, pleural effusions, or elevation
of the hemidiaphragm. Abdominal
x-ray films may demonstrate bowel
displacement, extraluminal air, or
obliteration of fat margins in the ret-
roperitoneum. Plain films can only
support the clinical diagnosis: the
absence of findings does not rule
out IAS, Abnormal plain films are
not specific enough to confirm or
define the location of an intraab-
dominal septic source; therefore,
other studies may be indicated be-
fore therapy is instituted. The use
of contrast gastrointestinal studies
with either water-soluble meglumine
diatrizoate (Gastrografin) or barium
is helpful when perforation of the
gastrointestinal tract or leakage of a
suture line is suspected. Barium
may interfere with additional studies
such as CT or ultrasonography.

We rely on ultrasound and CT to
confirm the diagnosis of an intraab-
dominal collection, which may af-
ford radiographic guidance for nee-
dle aspiration for diagnosis and per-
cutaneous catheter drainage for
treatment (Fig. 1). Sonographic lo-
calization of intraabdominal collec-
tions is best when they are near
solid organs (liver, spleen, kidney)
and a sonic window can be used as
a reference. The pelvis is also a
good location because a fluid-filled
bladder provides such a window.
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, Findings on Sonographic exam., gafe mar
| nation consistent with abscess n. mas see
clude oval hypoechoic fluid collec-} rated 10
tions or collections with multiple ' 90N, as
low-level internal echoes. No spe- . gepiratio
cific signs of abscess exist; there. ¢ the proc
fore, clinical correfation mustbe & #hollow
considered. If such a collectionis E are neart
identified, percutaneous needle as. § and can .
piration can confirm the diagnosis. § geteriora
Normal coagulation Systems and ap g importan
access that does not traverse ahotE acalculol
low viscus ensure safe aspiration. § deris su
Ultrasound evaluation can also E der wall
identify intrahepatic abscesses and § when pe
acute cholecystitis of either calcy- inthe at
lous or acalculous origin. However, mural ga
ultrasonography has drawbacks in membrar
patients with an ileus, Complicated present (
abdominal wounds and multiple page 34+
drain sites may also interfere with To dev
testing. Abscesses in the postsple- able by (
nectomy left subphrenic area and evaluatic
those of the interloop variety are pick up ¢
also assessed poorly by sono- changes
graphic evaluation, done 1 v
When contrast is used, CTen- § tients su.
joys accuracy rates ag highas 97% E I1AA. The
for collections greater than 2 cm in assessir
diameter, We use CT in all patients MOSF w
suspected of harboring an intraab- ferable t
dominal source of sepsis when less clez_
physical examination is equivocal, found thi
CT overcomes the drawbacks of j lvatorye
Sonographic assessment except in rected C
the evaluation of interloop ab- 12.5% o
scesses. The main drawback for MOSF c:
CT is the risk of transporting thege trauma ¢
critically ill patients to the radiology tients wi
department. The finding of air-fiyiq Civetta'
levels or gas stippling associated In their
with intraabdomina] collections is lensive
highly specific for IAA but rare, suggest
oré common CT findings include clinical ¢
: e around, well-defined, low- yield,"
Fig. 1. CTof abdominal-pelvic abscess, A, Axiaf Scan obtained 5 days after partiaf attenuation mass that may displace CT mus
fesection of left lobe of liver for trauma demonstrates large collection of fluid with air- nearby organs and may be assogi- cost anc
fluid level (arrows) between fiver and lesser curvature of Stomach. Stomach contains ated with Surrounding edema high- ill patier
oral Contrast medium. An abscess was surgicaily drained. B, Axial CT scan through lighted by infravenous conirast, In- The 1t
pelvis obtained in batient with sepsis demqns;rares Iarge fiuid and gas collection (ar- fected serous fluid ma have niques ic
rows) to right of rectum, No contrast material is seen within coflection. At surgery, col- : . ay a :
fection proved to represent an abscess. Hounsfield units r anging from 0 to traumati
20, pus will range between 20 and possible
40 U, and hematomas will range up usualiy 1
Accuracy rates higher than 90% within minutes at the bedside, elimj- to 90 Hounsfield units. Once a col- radiolog:
have been reéported. The advan- nating the risk of transporting these lection is identified, the diagnosis of copy, wi
tages of ultrasonography in critically patients, who are often ventilator abscess can be confirmed by either Magneti
il patients are jts noninvasiveness dependent and have multiple intra- Sonographic- or CT-guided needle new tor.
and the abiity to do the study venous drips. aspiration if it js accessible in a scintigra,.
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safe manner. If possible, hemato-
mas seen on CT should be aspi-
rated to check for bacterial inva-
sion, as should phlegmons. Needle
aspiration may be withheld when
the pracedure would be risky (e.g.,
if hollow viscus or major vessels
are nearby), if the patient is stable
and can be observed clinically for
deterioration. CT evaluation is also
important in the diagnosis of acute
acalculous cholecystitis: this disor-
der is suspected when the gallblad-
der wall is greater than 4 mm,
when pericholecystic fluid is present
in the absence of ascites, or intra-
mural gas or a sloughed mucosal
membrane of the gallbladder is
present {see Cornwell et al.,

page 346).

To develop an abscess detect-
able by CT may take a week. Any
evaluation before that time may
pick up only normal postoperative
changes; therefore, CT should be
done 1 week after surgery in pa-
tients suspected of harboring an
1AA. The role of nondirected CT in
assessing critically ilf patients with
MOSF who have minimal signs re-
ferable to an abdominal process is
less clear. Most investigators have
found this tool to be of little value.
tvatory et al.* showed that nondi-
rected CT was helpful in only
12.5% of patients who had IAA with
MOSF caused by penetrating
trauma compared with 93% of pa-
tients without MOSF. Norwood and
Civetia" had a similar experience
in their analysis of CT in surgical in-
tensive care unit patients. They
suggest that CT be used to confirm
clinica! diagnosis for the best
yield." The benefit of nondirected
€T must be welghed against the
cost and risk of transporting these

. i patients.

~ The role of other imaging tech-
niques Is less defined in the post-

. Waumatic critically ill patient with
- possible IAS. These patients are

Usually too sick to transport to the
logy department for fluoros-

: L0y, where the yield is usually low.
Magn,

agnetic resonance imaging is still
ReW 1o most centers. Radionuclide
raphy using white blood cells

labeled with either gallium 67 or in-
dium 111 has yielded accuracy
rates greater than 85% in localizing
and identitying IAA. The use of
scintigraphy is presently limited to
stable patients with occult sepsis,
because obtaining a positive scan
may take 3 days. Sometimes CT
can be used to take finer cuts in
those suspicious areas seen on
scintigraphy for better identification
of fluid collections.

Nondirected exploratory celi-
otomy still has a role in the patient
with sepsis and progressive organ
dysfunction in whom an intraab-
dominal source is suspected, al-
though physical examination is in-
conclusive because of either medi-
cations or neurologic dysfunction,
Intraabdominal sepsis was respon-
sible for MOSF in 44% of a series
of 38 patients who underwent rece-
lictomy, described by Fry et al.’
Polk and Shields* reported im-
provement of organ dysfunction af-
ter the surgical drainage of such
foci. Ferraris® found that 80% of
his 29 patients who had new-onset
single-organ failure or worsening
MOSF after surgery had an intraab-
dominal source of infection as its
cause. Hinsdale and Jaffe'® exam-
ined 11 patients solely for MOSF
and found drainable collections of
pus in six {65%). Four of these pa-
tients had negative radiographic
studies. The authors concluded
that, in patients with MOSF, a high
index of suspicion for an intraab-
dominal source of sepsis is war-
ranted. The survival rate for those
without and with drainable sources
of infection was 18% and 33%, re-
spectively.'® Bunt'® thought that, al-
though the yield was low for nondi-
rected celiotomies in critically ill pa-
tients with MOSF, the procedure
was well tolerated by the young
trauma patient and probably should
be avoided in the elderly. He re-
ported an overall positive celiotomy
rate of 63% in patients with MOSF.
Those patients undergoing directed
celiotomies had a 94% positive celi-
otomy rate, whereas only 13% of
those with nondirected celiotormy
had positive findings. In the series

of Sutherland et al.'” of 80 patients
with MOSF, the positive nondi-
rected celictomy rate was 59%.

Exploratory celiotomy is the most
efficacious diagnostic maneuver for
patients with signs of sepsis and
new-onset organ dysfunction within
a week after surgery; it is poten-
tially therapeutic. These cases must
be managed aggressively before
the onset of MOSF. Norton™ con-
cluded that MOSF caused by IAS
carries a high mortality (76%) and
that surgical drainage will not re-
verse organ failure in the majority
of patients. Autopsy examinations
of the 16 patients who died demon-
strated a persistent focus of infec-
tion in only three (19%). Periopera-
tive mortality rates in patients with
sepsis and MOSF undergoing rece-
liotomy range from 70% to 90% re-
gardless of whether a septic focus
is found-d.is.lﬁ.tg

Location

An intraabdominal septic focus can
be in an intravisceral, extraperito-
neal, or intraperitoneal location. In-
trahepatic abscesses are the most
common intravisceral 1AA (13% of
cases) resuiting from trauma or any
other cause.®?® Pancreatic ab-
scesses are the second most com-
mon, with splenic abscesses and
acute cholecystitis being less com-
mon. When looking at all cases of
1AA from all causes, extraperitoneal
locations constitute 12% to 38% of
the total, equally divided between
the anterior and posterior retroperi-
toneum. Intraperitoneal locations
account for 36% to 76% of

1AA. 1920 The location of intraperito-
neal collections varies with each
series, depending on whether ap-
pendicitis or diverticulitis was in-
cluded; generally, they are equally
distributed among the pelvis, peri-
colic, and subphrenic areas. Intra-
peritoneal abscesses tend to form
in dependent areas such as the
pelvis or in the subphrenic area,
because of the cephalad flow of
peritoneal {luid. Intraabdorninal col-
lections caused by trauma are lo-
caled in the upper quadrants in the

355




majority of cases. Seventy-five per-
cent of IAA cases resulting from
penetrating trauma in the patients
of lvatory et al.* were located in the
upper quadrants. In a group of
MIEMSS patients with 1AA after
blunt abdominal trauma, 62.5% of
collections were located in the up-
per quadrants. Other less common
sites of intraperitoneal sepsis in-
clude generalized peritonitis and

lesser sac, pelvic, and intetloop col-
lections.

Management

Whenever an intraabdominal
source of sepsis is suspected,
prompt surgical evaluation and in-
tervention are required. The mortai-
ity from undrained 1AA approaches
100%, and any delay in treatment
predisposes the patient to the risk
of organ failure. Critically ill
patients may require ventilatory
support for the increased oxygen
demand caused by sepsis, Tissue
oxygen delivery depends on an op-
timal cardiac output (sometimes re-
quiring inotropic support) and an
adequate hemoglobin concentration
and blood volume,

Empiric broad-spectrum antibiotic
therapy should be started when the
diagnosis is suspected, while local-
ization and drainage procedures
are being planned. Generally, at
least two or three organisms are
isolated from intraabdominal ab-
Scesses, this polymicrobial picture
is consistent with gastrointestinal
flora. Anaerobes make up at least
50% of the organisms isolated
when proper culture techniques are
instituted. Bacteroides fragilis is the
most common type of anaerobic of-
ganism found. Gram-negative rods
remain the most common type of
organism seen, with Escherichia
coli predominating. Aerobacter,
Klebsiella, Pseudomonas, and Pro-
teus organisms contribute. In pa-
tients exposed prophylactically to
some of the cephalosporins, entero-

cocci have been isolated in subse-
quent abscesses but usually with
another organism. Their role as a
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real pathogen in IAS remains un-
settled. Antibiotic therapy should
cover all organisms isolated from
the blood or abscess cavity by
Gram's stain, cultures, or both.

These critically ill patients usually
must be treated empirically until the
focus of infection is localized and
drained. A third-generation cephalo-
sporin or penicillin in combination
with an aminoglycoside is most of-
ten used. Additional anaerobic cov-
erage is provided by either clinda-
mycin or metronidazole unless one
of the new penicillins is already giv-
ing adequate coverage. Occasion-
ally, a Candida species is isolated
from IAA, which may require am-
photericin B therapy.

Although antibiotics may retard
the spread of infection and tran-
siently lessen the systemic effects
of sepsis on the various organ sys-
tems, drainage is the key to a suc-
cessful outcome. With the advent of
CT and sonographic localization of
intraabdominal septic coliections,
radiographically guided percuta-
neous drainage (PD) has become
the treatment of choice when appli-
cable, with a success rate ranging
from 78% to 90% in selected pa-
tients and with a low morbidity. Ini-
tially, CT drainage was used in pa-
tients with unilocular collections ac-
cessible percutaneously in a
dependent manner if possible, with-
out traversing any viscus organ.
This technique met with early resis-
tance because of the reported inci-
dence of multiple abscesses found

in 10% to 30% of patients undergo-
ing laparotomny. Inadequately
drained abscesses are associated
with a high morbidity and mortality
in those patients requiting a second
operation. Gerzof et al.2' demon-
strated an 8% incidence of multiple
abscesses in their series, with suc-
cessful PD in 78% of them. They
not only expanded the PD criteria
to include those with muitiple ab-
scesses but also included those ab-
Scesses associated with enteric fis-
tulas. Approximately 50% of pa-
tients with 1AA will be candidates
for PD.* Radiographic localization
of IAS in patients with MOSF is of-

ten inconclusive, precluding any % e

* patience
major role for percutaneous cathe. ¢ these sit:
ter drainage in these patients.  ; ¥ - inadeou:

Surgical drainage of an IAA can k- and drair
be either extraperitoneal or trans. E pefore pr
peritoneal. Extraperitoneal drainage§ tion begi
enjoys the same low morbidity seenl
in PD techniques but also acce ts
the possible risk of missing othgr +§ Mortal
associated abscesses. Drainage .§ - _
should be dependent. Candidates § The mor
for surgical drainage include: is report:
" Patients with relative contraindi- § Since the

cations for PD drainage (multi- § logic loc
loculated abscesses, multiple ab- E  phy and
scesses, absence of a safe ¢ decreas
percutaneous approach, and co- proved «
agulopathy) tributed +
* Patients in whom the collection E support
consistency is too thick for cathe- E useof C
ter drainage (fungal infections, having |
infected hematomas, and pan- collectio
creatic abscesses) f  anddra
= Palients in whom previous PD at- f  and sur
tempts have failed ha\re_s[r’
« Patients with an uncontrolled en- morbidi:
teric fistula and generalized peri- PD may
tonitis cessful
* Palients in whom an intraabdom- § collectit
inal source of sepsis is suspected | seven (
but cannot be localized radio- a high 1
graphically failure,
Closed drainage systems (for ex- P patic at
ample, the large-caliber, soft, triple- § tentab:
lumen sump with bacterial filter) are §  2gegre
commonly used, Removal of the  E  Positive
twelfth rib posteriorly to drain hepatic- §  otomy f
perihepatic abscesses may be use- § Olomy .
ful. Pelvic abscesses close to the higher
rectum or vagina can be localized gan sy
with a needle and then drained de- greate:
pendently via those organs. The
success rates after surgical drain- MIER
age are similar to that of PD cathe-
ter drainage (75% to 90%). The Docu
morbidity and mortality rates are Suspt
also similar, Patients should im-
prove or stabilize within 24 to 48 Our &
hours after drainage by either PD Injurec
or surgical means, as suggested by preser
their overall clinical condition and peritor
by a decreasing white blood csil surger
count and temperature; otherwise, worku
insufficient drainage should be con- have ¢
sidered. Some patients may have is lese
severe neurologic dysfunction or domir.
concomitant extraabdominal evalu:
sources of infection; an exercise in of blus
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.. Surgery without an extensive

patience might be appropriate in
these situations. If PD is deemed
inadequate, surgical exploration
and drainage should be undertaken
before progressive organ dysfunc-
tion begins.

Mortality

The mortality rate after 1AA drainage
is reported to be as high as 30%.
Since the advent of improved radio-
Jogic localization by ultrasonogra-
phy and CT, the mortality rate has
decreased o as low as 17%.2%° Im-
proved survival has also been at-
tributed to better resuscitation and
support in critical care units. Early
use of CT in patients suspected of
having IAA has identified abdominal
collections, which can be sampled
and drained in a timely manner. PD
and surgical drainge procedures
have similar initial success rates,
morbidity rates, and mortality rates.
PD may have a higher initial suc-
cessful drainage rate for subphrenic
collections.®® Fry et al.*? identified
seven determinants associated with
a high mortality from IAA: organ
failure, lesser sac abscess, subhe-
patic abscess, recurrent or persis-
tent abscess, mulliple abscesses,
age greater than 50 yesars, and
positive blood cultures. Repeat celi-
otomy for IAS and nondireted celi-
otomy are also associated with
higher mortality. Failure of three or-
gan syslems carries a mortality rate
greater than 75%.

MIEMSS Approach:
Documented or
Suspected IAS

Our approach to 1AS in critically
injured patients varies with their
presentation. Any patient with frank
pelonitis should have exploratory

workup. In patients who appear to
sepsis but whose presentation

3 - B less acute with mild or no ab-

na_l tenderness, a preoperative
@luation should be done. Victims
unt abdominal trauma who

have not had previous exploration
done because of a normal CT or
peritoneal lavage result may have
signs of intraabdominal sepsis,
ischemic bowel, or bowel perfora-
tion and must be assessed by stan-
dard contrast studies, CT with con-
trast, or exploratory celictomy.
Acute acalculous cholecystitis may
occur in patients who may or may
not have undergone exploratory
surgery during treatment of the ini-
tial injury. This rare but potentially
fatal condition Is common in pa-
tients with severe brain injuries and
in those heavily sedated and re-
ceiving mechanical ventilation. CT
examination with or without sono-
graphic collaboration will help make
the diagnosis. Because of the isch-
emic component in the pathophysi-
ology of this disease, cholecystec-
tomy is the preferred therapy. (See
Comwell et al., page 346).

In patients who have undergone
celiotomy for trauma, clinical sepsis
rarely presents within the first 48
hours after surgery. An infectious
focus may become localized and
controlled by antibiotics until radio-
graphic localization can be done.
Because the usual intraperitoneal
postoperative fluid collections can-
not be distinguished from septic
collections, sonographic and CT
scan evaluations are not helpful un-
til after the first week after surgery.
If an anastomotic leak is suspected,
contrast studies with Gastrografin
may be done during the first week.
One group of patients manifests the
signs of early sepsis and pro-
gresses to organ dysfunction or fail-
ure within the first week after sur-
gery: they have either multiple inju-
ries that overwhelm their resistance
to infection or a large bacterial chal-
lenge such as an anastomotic leak.
For these patients, one must adopt
an aggressive posture and consider
exploratory celiotomy early without
ancillary radiographic localization,
before organ failure progresses.

After the first postoperative week,
radiographic localization by either
CT or sonographic techniques can
be undertaken. We rely on CT be-
cause of the usual abdominal ileus

present, which impairs the sono-
graphic image, and because CT
has better resolution, in general,
than sonography. If a collection is
identified, either CT- or
sonographic-guided percutaneous
aspiration is done when feasible.
Percutaneous drainage is our first
line of therapy, if possible, reserv-
ing surgical drainage for patients
who do not improve within 48 hours
and those whose abscesses are
not accessible via a percutaneous
approach. Infected pelvic hernato-
mas, which may be aspirated after
radiographic localization, are too
thick for adequate drainage via the
PD route; therefore, after stabiliza-
tion with volume resuscitation and
antibiotics, open surgical drainage
is instituted, preferably by using an
extraperitoneal approach.

If the CT examination result is
deemed normal, another source of
sepsis is sought, usually pulmonary
or urinary. When an extraabdominal
source of sepsis has been ruled out
yet the patient's clinical situation is
deteriorating and the patient has
had a previous celiotomy, nondi-
rected laparotomy is considered, al-
though the yield may be low. The
nature of the original abdominal
trauma such as a hollow viscus in-
jury, the need for bowel anastomo-
sis, @ mesenteric injury, or the pres-
ence of a coagulopathy, predispos-
ing the patient to a retained or
infected hematoma, may encourage
early receliotomy.,

Conclusion

Sepsis is the most common cause
of late death in trauma patients. In-
traabdominal sepsis occurs in a sig-
nificant portion of patients sustain-
ing abdominal trauma and some
without abdominal injury. Newer ra-
diographic techniques have resulted
in early diagnosis and treatment,
which have helped reduce the mor-
tality rate. Because the mortality
rate of IAS with its associated or-
gan failure is still quite high, every
attempt must be made to drain all
septic foci before organ failure
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manifests. Once organ faiiure is
Seen, rapid examination and ag-

gressive surgical management are
imperative if the critically ill trauma

patient is to be saved.
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