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Pericardial Injury Following Severe Sepsis from Faecal Peritonitis
—A Case Report on the Use of Continuous Cardiac Output Monitoring
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Abstract
We report on a case of a 43-year-old man who developed reversible myocardial depression and pericarditis related to severe sepsis

secondary to rectosigmoid colonic perforation. The management of this patient was aided by the use of a continuous thermodilution cardiac
output catheter and monitor, recently introduced in clinical practice.
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Introduction

The intermittent manual bolus thermodilution method
is the most common means of determining cardiac out-
put in critically ill patients. Although widely used, there
are many factors which may affect the accuracy of this
technique such as the volume, temperature and timing
of the injectate.1 Recent technological advances have led
to the development of continuous cardiac output (CCO)
monitoring systems. In this case, modified pulmonary
artery catheters have a thermal filament, which is posi-
tioned in the right ventricle. Without the need for fluid
injectate, the filament continually transfers a level of
heat directly into the blood according to a pseudorandom
binary sequence. The resulting temperature change is
detected downstream in the pulmonary artery by ther-
mistor and cross-correlated with the input sequence to
produce a thermodilution ‘washout’ curve. Both labora-
tory2 and clinical3-5 evaluation of this method of cardiac
output measurement have validated the results obtained.
It has been predicted that in clinical practice, CCO
measurement will replace the intermittent thermodilu-
tion method.6

We present a case in whom a continuous cardiac
output catheter and monitor proved both beneficial and
convenient.

Case Report

A previously well 43-year-old Chinese man was ad-
mitted with a 24-hour history of abdominal pain and
vomiting. He had constipation for three days and had
used laxatives to no effect. On further questioning, he

admitted to attempting to relieve his constipation with a
garden hose, which he had inserted per rectum one day
previously. On initial examination, he was found to
have a rigid, tender abdomen, a temperature of 37.3°C,
heart rate of 145.min-1, blood pressure 140/90 mmHg
and respiratory rate of 21.min-1. Chest radiograph showed
gas under the diaphragm and emergency laparotomy
was scheduled for suspected large bowel perforation.
Preoperatively the patient’s blood pressure fell to 70/50
mmHg which responded to volume replacement with
1 L gelofusine and crystalloid. Haemoglobin was
18.5 g/dL, white cell count 1.02 x 109/L and platelets 239
x 109/L.

Laparotomy revealed perforation of the rectosigmoid
colon with gross faecal peritonitis. A Hartmann’s proce-
dure and peritoneal lavage were performed. Intra-
operatively, the patient required direct arterial and cen-
tral venous pressure (cvp) monitoring. Dopamine
10 µg.kg-1.min-1 and noradrenaline 0.1 µg.kg-1.min-1 were
required for inotropic support. Crystalloids 3 L, colloids
2.5 L and blood 2 units were administered. Intraoperative
blood gas analysis showed pH 7.254, PO2 88 mmHg
(FiO2 0.4) and base excess -11.9. Urine output was 375 ml.

Postoperatively, the patient was admitted to the surgi-
cal intensive care unit (SICU) where a pulmonary artery
catheter with continuous cardiac output monitor (Abbott
TDG) was inserted. On dopamine 8 µg.kg-1.min-1 and
noradrenaline 0.08 µg.kg-1.min-1, his mean arterial pres-
sure (MAP) was 65 mmHg, cardiac output 6.2 L.min-1

and systemic vascular resistance (SVR) 653 dyne.s.cm-5

(Table I). He was sedated with morphine 1 mg.h-1 and
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TABLE I: HAEMODYNAMIC VARIABLES IN SURGICAL INTENSIVE CARE—DAYS 1 TO 4

Day number in SICU Day 1 Day 1 Day 2 Day 2  Day 2 Day 3 Day 3 Day 3 Day 4

Time 12:50 20:30 08:00 10:00 20:00 08:00 10:25 20:00 10:30

Dopamine 8 8 8 8 4 4 30 26
µg.kg-1.min-1

Adrenaline 0.16
µg.kg-1.min-1

Noradrenaline 0.08 0.1 0.2 0.32 0.30 0.18 0.12
µg.kg-1.min-1

Heart rate 149 160 160 155 109 126 126 123 131
min-1

Mean arterial pressure 65 75 65 80 78 88 81 74
mmHg

Mean pulmonary artery pressure 20 20 18 26 26 36 32
mmHg

Central venous pressure 20 20 18 11 10 17 24 20
mmHg

Pulmonary artery wedge pressure 21 17 16 17 17 33 21
mmHg

Intermittent bolus cardiac output 6.2 11 9 5.4 6.0 3.2 4.9
L.min-1

Continuous cardiac output 6 10 5 6.1 3.1
L.min-1

Cardiac index 5.4 5.6 3.3 2.8 2.7
L.min-1.m-2

Systemic vascular resistance 653 445 550 1110 1011 899
dyne.s.cm-5

Systemic vascular resistance index 1182 650 1862 1655
dyne.s.cm-5.m-2

midazolam 0.5 mg.h-1. Ceftriazone 2 g OM, metronida-
zole 500 mg 8 h and gentamicin 120 mg OM were started.
Optimization of filling pressures to a pulmonary artery
wedge pressure of 17 mmHg and addition of adrenaline
0.16 µg.kg-1.min-1 resulted in increased cardiac output to
11 L.min-1 and fall in SVR to 445 dyne.s.cm-5.

He remained on synchronized intermittent manda-
tory ventilatory support using FiO2 0.5. The next day, he
developed ST segment elevation on the ECG which
responded to glyceryl trinitrate infusion 4 mg.h-1. Car-
diac enzymes sent off on the subsequent three days were
markedly elevated—aspartate aminotransferase (AST)
(15 to 33) was 149 and 154 u/L, and lactate dehydroge-
nase (LDH) (180 to 380) was 568 and 922 u/L on day 2
and 3, respectively. Creatine kinase (CK) (40 to 210) was
up to 8854, 1447 and 1497 u/L on days 2, 3 and 4.
Creatine kinase MB isoenzyme (CKMB) (0.5 to 5.0) was
33.4 on day 3 and 6.5 on day 4. This may have been
related to gut perforation and resection. Twelve-lead
ECG showed low voltage complexes consistent with
pericarditis but no evidence of myocardial infarction.
Cardiac output fell to 5.4 L.min-1 despite continuing

inotropic support. Cardiac output on day 3 fell to 3.2
L.min-1 despite tailing down noradrenaline to recover to
4.9 L.min-1 on the next day on (Table I) dopamine
26 µg.kg-1.min-1. The pulmonary artery catheter was
removed on day 5 when a bedside echocardiogram
confirmed recovery of myocardial function.

The patient required repeated platelet transfusions over
nine days to maintain platelet count above 25 x 109/L. He
was extubated on day 6 but required repeat laparotomy
for drainage of paracolic and pelvic collections on day
11. He was weaned off the ventilator on day 14 and
enteral feeding was established. His recovery was com-
plicated by methicillin-resistant Staphylococcus aureus
(MRSA) and Enterobacter septicaemia for which he was
treated with vancomycin 500 mg 6 h and gentamicin
120 mg OM. He was discharged to the ward after 20 days
on the SICU and went home two weeks later.

Discussion

In sepsis, the usual clinical picture is that of increased
cardiac output and decreased systemic vascular resist-
ance. The treatment is directed towards aggressive fluid
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resuscitation and antibiotic therapy with the use of
inotropes to improve oxygen delivery while maintain-
ing an adequate perfusion pressure to the vital organs.
Reversible myocardial depression due to humoral me-
diators has been shown both clinically7 and experimen-
tally8 in sepsis. However, we are not aware of any
previous reports of transient pericarditis in cases with
unrelated sepsis.

We feel that the management of this patient was
helped by the use of the pulmonary artery catheter with
CCO measurements. In particular, the unexpected
gradual decrease in cardiac output was graphically dis-
played and allowed prompt intervention. Subjectively,
the cardiac output readings obtained by CCO varied by
less than 10% from those measured by the bolus ther-
modilution technique (Table I). This is supported by
previous prospective clinical investigations5,9 which dem-
onstrate clinically acceptable agreement between the
continuous and intermittent bolus method when cardiac
output is in the range 2.5 to 12 L.min-1. Whilst all the
information given above could have been obtained us-
ing a conventional pulmonary artery catheter and car-
diac output determined by the bolus thermodilution
method, the use of a CCO catheter removes some of the
errors inherent in the method, as well as allowing easy
recognition of unexpected changes. In addition response
to therapeutic manoeuvres can be readily obtained by
looking at the continuous trend readout rather than
doing repeated measurements at arbitrary intervals.
The savings in terms of reduced manpower costs and
nursing time can be offset against the higher price of the
modified pulmonary artery catheter.9,10 Furthermore
microbial colonization is more likely in an open when
compared to a closed delivery system11 for thermodilu-
tion such as the CCO system. There is evidence to
suggest that continuous cardiac output measurements
are less accurate at body temperature exceeding 38.5°C.12

While there is now a sufficient body of evidence to
support the use of CCO monitoring in clinical practice,
wider experience will be required to determine which
patients would best benefit from this technology.
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