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SEPSIS

Hemodynamic TEE Guides Management in a Septic Patient
Barnes Jewish Hospital, St. Louis, Missouri
Discussion

Abstract
™

This case report describes how hTEE , hemodynamic
management guided by a miniaturized, disposable
transesophageal ultrasound probe (ClariTEE®, ImaCor
Inc., Garden City, NY), was used on a 57-year-old male
with a history of liver and rectal cancer who underwent
a colostomy and ileostomy. The patient became septic
and hemodynamically unstable despite high-dose
pressors three days post-op. Since the patient had a
normal ejection fraction (59%) pre-op, hypovolemia was
postulated as the cause for instability and aggressive fluid
resuscitation was begun. hTEE further revealed
moderately reduced LV and RV contractility, leading to a
change in medical management: weaning from pressors
and
administering
inotropes
(dobutamine).
Hemodynamics improved and a second imaging session
4.5 hours later revealed improved RV and LV
contractibility. It is well known that sepsis can cause both
RV and LV dysfunction; the present case demonstrated
how hTEE can help detect RV and LV dysfunction and
guide its management.
Case Report
A 57-year-old male with a history of liver and rectal
cancer underwent a colostomy and ileostomy. Three days
post-surgery, the patient appeared hemodynamically
unstable on 25 mcg/min of levophed (BP 86/56, CVP 10
and HR 125 in sinus tachycardia). Since a pre-operative
study had reported an ejection fraction of 59%,
hypovolemia was postulated to be the cause of the
patient’s hemodynamic instability. Aggressive fluid
resuscitation was begun, with a total of 1500 mL of
lactated Ringer’s solution and 500 mL of albumin.
In addition, at this time, a ClariTEE probe was inserted
to directly visualize cardiac filling and function with the
two standard monitoring views, the four-chamber midesophageal view and the trans-gastric short axis view
(TGSAV). The four-chamber mid-esophageal view
revealed mild to moderately reduced LV and RV
contractility, normal LV size, and a dilated RV. The TGSAV
confirmed reduced LV and RV contractility and increased
RV size. The physician then weaned pressors and added
dobutamine at 5 mcg/kg/min to address reduced
contractility. A follow-up imaging session was scheduled.
The follow-up imaging session 4.5 hours later revealed
improved LV and RV contractility. In addition,
hemodynamics improved (BP now 105/70, CVP nearly
unchanged at 11, and HR 120 in continued sinus
tachycardia).

Cardiac dysfunction in septic shock is now well known;
see Vieillard-Baron’s recent review article [1] for an
excellent overview of our growing understanding of this
phenomenon. We quote from1 and include its first five
references: “Reversible myocardial depression in patients
with septic shock was first described in 1984 by Parker et
al. using radionuclide cineangiography2. In a series of 20
patients, they reported a 65% incidence of left
ventricular (LV) systolic dysfunction, defined by an
ejection fraction <45%2. In 1990, using transthoracic
echocardiography, Jardin et al. reported the same
results3. In a canine model simulating human septic
shock, Natanson et al. demonstrated that intrinsic LV
performance was actually depressed in all animals and
not corrected by volume expansion4. Finally, more
recently, Barraud et al. confirmed the presence of severe
depressed intrinsic LV contractility using LV
pressure/volume loops in lipopolysaccharide-treated
rabbits5. All of these studies, and many others not cited
in this introduction, demonstrate the reality of the
impairment of intrinsic LV contractility in septic shock.
For many years, septic cardiac dysfunction was largely
underestimated because the hemodynamic device used,
i.e. the pulmonary artery catheter, was not appropriate
for establishing such a diagnosis. Development of new
hemodynamic tools at the bedside, such as
echocardiography, allowed better characterization of
the septic cardiomyopathy6.” A recent study by
Etchecopar-Chevreuil et al. further demonstrated the
potential of TEE to reveal “Cardiac morphological and
functional changes during early septic shock”7.
The present case further illustrates the importance of
diagnosing cardiac dysfunction, in this instance reduced
LV and RV contractility, in management of patients in
septic shock. The present patient’s normal pre-op EF of
59% suggested that hemodynamic instability, despite
high-dose pressors, would be best addressed with
aggressive fluid resuscitation. However, direct
visualization of LV and RV depression led the physician to
consider an alternative possible cause for hemodynamic
instability, namely inadequate contractility, which might
be addressed by dobutamine infusion. Improved
hemodynamics following this infusion confirmed this
diagnosis. Note that the presence of “persistent preload
defect in severe sepsis despite fluid loading” had been
previously reported8.
In summary, hTEE revealed the underlying cause of this
patient’s hemodynamic instability and helped guide a
successful change in management. Additional fluid
administration and changing from pressors to inotropes
led to improved LV and RV function in this complicated
septic patient.
Continued on reverse

12880-CaseReport-S-Barnes

11/23/11

9:33 AM

Page 2

References
1. Vieillard-Baron A. Septic Cardiomyopathy. Ann Intensive Care 2011;1:6.
2. Parker M, Shelhamer J, Bacharach S, Green M, Natanson C, Frederick T, Damske B, Parrillo J. Profound but
Reversible Myocardial Depression in Patients with Septic Shock. Ann Intern Med. 1984;100:483–490.
3. Jardin F, Brun-Ney D, Auvert B, Beauchet A, Bourdarias JP. Sepsis-related Cardiogenic Shock. Crit Care Med.
1990;18:1055–1060. doi: 10.1097/00003246-199010000-00001.
4. Natanson C, Danner RL, Elin RJ, Hosseini JM, Peart KW, Banks SM, MacVittie TJ, Walker RI, Parrillo JE. Role of
Endotoxemia in Cardiovascular Dysfunction and Mortality. Escherichia Coli and Staphylococcus Aureus
Challenges in a Canine Model of Human Septic Shock. J Clin Invest. 1989;83:243–251. doi: 10.1172/JCI113866.
5. Barraud D, Faivre V, Damy T, Welschbillig S, Gayat E, Heymes C, Payen D, Shah A, Mebazaa A. Levosimendan
Restores Both Systolic and Diastolic Cardiac Performance in Lipopolysaccharide-treated Rabbits: Comparison
with Dobutamine and Milrinone. Crit Care Med. 2007;35:1376–1382. doi: 10.1097/01.CCM.0000261889.18102.84.
6. Vieillard-Baron A, Prin S, Chergui K, Dubourg O, Jardin F. Hemodynamic Instability in Sepsis. Bedside Assessment
by Doppler Echocardiography. Am J Respir Crit Care Med. 2003;168:1270–1276. doi: 10.1164/rccm.200306-816CC.
7. Etchecopar-Chevreuil C, François B, Clavel M, Pichon N, Gastinne H, Vignon P. Cardiac Morphological and
Functional Changes During Early Septic Shock: A Transesophageal Echocardiographic Study. Intensive Care Med.
2008;34:250-6.
8. Jardin F, Fourme T, Page B, Loubières Y, Vieillard-Baron A, Beauchet A, Bourdarias JP. Persistent Preload Defect
in Severe Sepsis Despite Fluid Loading: A Longitudinal

ImaCor Inc.
839 Stewart Avenue Suite #3
Garden City, NY 11530
P: 516.393.0970
F: 516.393.0969
info@imacormonitoring.com

