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We should avoid the term “fluid overload”
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Using the right word or phrase to describe a specific
pathologic process/patient diagnosis and/or status is import-
ant, not only within the intensive care unit team, but also
when we communicate with external consultants. This is
not just a question of semantics. Using incorrect terms can
lead to misunderstanding and even to incorrect therapeutic
decisions. For example, it is not uncommon to see clinicians
examining an edematous patient, saying that the patient has
“fluid overload” or “hypervolemia” or both and proposing
fluid restriction and/or diuretics as the logical strategy, when
often during the acute phases of resuscitation from circula-
tory shock this approach may be inappropriate.

A [fundamental determinant of cardiac output and its
ability to vary in response to changing metabolic demands
is the body’s Total
circulating blood volume is distributed throughout the
circulatory system into vessels that can initially be filled
without changing their distending pressures because
they merely alter their conformation rather than stretch,
rather like a large empty balloon that will not have any
measurable distending pressure when air is initially blown
into it. Once filled beyond this volume, however, wherein
conformational changes alone cannot accept more air
without requiring the balloon’s walls to stretch, the
distending pressure will start to increase. The volume

in the balloon [Below this point is called its unstressed
In the body, this [unstressed volume accounts
for between 60 and [70% of the [fotal circulating blood

volume [1]. As illustrated in Fig. 1, the amount of

can be [Eapidly and dyiamically

lchanged by changing blood flow distribution, increasing

surrounding tissue pressure, or increasing [Venomotor
ftone [2]. The reflects

effective circulating blood volume
the PEGBOFON of blood yolume bove the WNSIHESSEd
Nolime and is essentilly fndependent o efial pressure,
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because el [EESSIEE is GISSBAted across the Higl
eistance asterieles, analogous to o "yaSCulAE WALGHfll.

The stressed blood volume relative to the venous compli-

ance defines the [mean circulatory filling pressure, which is
the back pressure to venous flow from the body back to
the right ventricle. The primary feason for giving fluids
during resuscitation is to increase the stressed circulatory
bloed Volume, thus causing mean circulatory filling pres-
sure to rise. [If the ieart can handle this increased driving
pressure, then Venous return [increases causing cardiac
output to rise. lf the EECHEGIEREIGRINGI
is also Jlow, and

Iow, then

if the effective circulating blood volume is high, then mean
circulatory filling pressure is also high.

Accordingly, _ refers to a _
Blood volums, v hercin feat ysteic llng presoucs
Iow and there is a et flux of water and [electrolytes out
of the [interstitial and tissue spaces [int6 the [blood

stream. This tends to support blood volume but with

ldecreased tissue [Figidity and 0SS of vascular [Feserve.
At the opposite end of the spectrum, _

to an excessive blood volume, wherein [mean’ systemic
kirculatory pressure is Righ, causing a net fluid loss into
the [interstitium resulting in some €déma formation. The

causes of hypervolemia can be complex and include
renal failure, congestive heart failure, or liver failure,
especially when these conditions are associated with

overzealous fluid administration. Hypervolémia is also
sometimes [associated with hyponatremia, especially in
patients with [cifrhosis, [fénal failure, or heart failure,
reflecting a [défect in free water excretion. Unfortunately,

hypervolemia is not a condition with which the body is
prepared to cope, as all stress states are usually associated
with hypovolemia. This is why clinicians often need to
intervene in the management of hypervolemia with the
use of diuretics or ultrafiltration.

refers

Hypervolemia is ot o
ppriority. Nevertheless, in the perioperative setting, both
hypovolemia and hypervolemia are associated with several
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Fig. 1 The FEEHREAIBIBERHEER UnGiEsseeland SiissealblosaNaIuE: < FESPISJBtemICIBIESSu e =nc i FAGEBEAGEAGR ror men

arterial pressure (MAP) and right atrial pressure (Pf@). Pra is important because the driving pressure for venous return (Pvr) is the pressure
difference between Pms and Pra. Thus, for the same blood volume, vasodilation, by increasing unstressed volume, decreases both Pms and Pvr,

causing cardiac output to decrease. LV left ventricle, RV right ventricle
A

unfavorable outcomes, including acute renal failure,
respiratory complications, and increased length of stay,
costs, and even 30-day mortality [3, 4].

Although hypervolemia is always associated with some
edema, the reverse is not always true, i.e., €dema’is not
particularly in acutely
ill patients, especially those with sepsis or other types of
intravascular inflammatory responses (e.g., pancreatitis,
burns), who often have In
such patients, protein-rich fluid leaks from the intravascu-
lar to the interstitial space even when mean circulatory
filling pressure is low, leading to combined hypovolemia
and peripheral edema. Hypoalbuminemia, common in
critically ill patients, can exacerbate such edema formation

and slow its resolution. If'Vasoplegia coexists, then jmean

kcirculatory filling pressure can be even [oWer, even though
labsolute blood volume may Aot be as [decreased as would
be the case if tone were normal. This is the Fationale for
the proposed [initial aggressive fltid bolus resuscitation step
in the management of septic shock. Thus, in these patients
one often sees functional or real hypovolemia associated
with increased total body water and generalized edema.
These patients often need more intravascular fluids if in
shock, not fluid restriction or diuretics. However, Whether

IO A NBSOPIESSOEAAISION i the most BRGRGOUS il
therapy is nleat VASOPIESSGH infusions in VGSOPIEGIE
states [minimize the Volume infusion requirements needed

to achieve acceptable mean arterial pressure targets in
volume responsive patients.

Even when the capillaries are intact, an abrupt increase
in hydrostatic pressures, related, for example, to acute
heart failure or an acute adrenergic discharge, can result

in edema formation stemming from fluid extravasation
from the intravascular compartment into the interstitium.
More than 40 years ago, Da Luz and co-workers measured
plasma volume under these conditions and showed that
it is typically reduced [5]. Since then, a prudent fluid
challenge has become part of the standard management

of cardiogenic shock [6], because lthoUgh Rypervolemia
s always associated with edema, edema can be associated
with an increased, a normal, or a decreased blood volume

and administering fluid can be harmful or beneficial
depending on the underlying cause.

Based on this construction, it should be clear that fluid
overload is a poorly-defined term, oftcn confused with
hypervolemia, but not synonymous. If, as is often the case,

the term is used based solely on the presence of edema,
errors in management may occur, with fluids being
withheld or diuretics administered just because the edema
is assumed to indicate the presence of excess fluid. It is
important to remember that once patients become stable
following initial management for acute circulatory insuffi-
ciency, [ditrétics should be administered to aid in fluid
removal, but only when there is actual hypervolemia. For
those who have needed resuscitation, this should be

limited to the stabilization or the de=escalation phase'[6].
In summary, the terms hypervolemia and fluid overload
are often used interchangeably, yet they do ot have the
R AT < vy i o B
{total body water content associated with [edema, but within
medical circles it would be better if the term were avoided
completely. The word ‘_’ is sufficient to indi-

cate an (NGBS in Gikculating blood YOI and, if present,

needs to be properly documented before a strategy of fluid
restriction and/or diuretics is applied.
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Abbreviations
MAP: Mean arterial pressure; Pms: Mean systemic pressure; Pra: Right atrial
pressure; Pvr: Driving pressure for venous return; RV: Right ventricle

Authors’ contributions
JLV developed the initial draft, which was revised by MRP. Both authors
approved the final manuscript.

Ethics approval and consent to participate
Not applicable.

Consent for publication
Not applicable.

Competing interests

Jean-Louis Vincent: Editor-in-Chief of Critical Care; no other competing
interests.

Michael R Pinsky: Associate Editor of Critical Care; no other competing
interests.

The authors had no role in the handling of this manuscript by the journal.

Publisher’s Note

Springer Nature remains neutral with regard to jurisdictional claims in
published maps and institutional affiliations.

Author details

'Department of Intensive Care, Erasme University Hospital, Université Libre
de Bruxelles, Route De Lennik 808, 1070 Brussels, Belgium. 2Departmem of
Critical Care Medicine, University of Pittsburgh, Pittsburgh, PA, USA.

Received: 19 May 2018 Accepted: 29 July 2018
Published online: 11 September 2018

References

1.

Magder S. Volume and its relationship to cardiac output and venous return.
Crit Care. 2016;20:271.

Arshed S, Pinsky MR. Applied physiology of fluid resuscitation in critical
illness. Crit Care Clin. 2018,34:267-77.

Thacker JK, Mountford WK, Ernst FR, Krukas MR, Mythen MM. Perioperative
fluid utilization variability and association with outcomes: considerations for
enhanced recovery efforts in sample US surgical populations. Ann Surg.
2016;263:502-10.

Shin CH, Long DR, McLean D, Grabitz SD, Ladha K, Timm FP, Thevathasan T,
Pieretti A, Ferrone C, et al. Effects of intraoperative fluid management on
postoperative outcomes: a hospital registry study. Ann Surg. 2018;267:1084-92.
Da Luz PL, Weil MH, Liu VY, Shubin H. Plasma volume prior to and following
volume loading during shock complicating acute myocardial infarction.
Circulation. 1974;49:98-105.

Vincent JL, De Backer D. Circulatory shock. N Engl J Med. 2013;369:1726-34.

Page 3 of 3



	Abbreviations
	Authors’ contributions
	Ethics approval and consent to participate
	Consent for publication
	Competing interests
	Publisher’s Note
	Author details
	References

