
Conservative fluid resuscitation and aggressive enteral nutrition:

A potentially lethal combination in patients with critical illness

Intravenous fluid resuscitation (FR) and enteral nutrition (EN) are
key early treatments in critical illness, but the interaction between
them has not been investigated. Unresolved issues with FR include
the optimal fluid, fluid rate and volume, timing and goals for resus-
citation.1 Recommendations range from conservative2 to liberal3

fluid rates which may be modified on the basis of hydration status,
estimated blood volume and patient comorbidities. Unresolved
issues with EN include the ideal formula, optimal rate, when to start
and how quickly to increase the rate. Recommendations range from
aggressive (early normocaloric feeding)4 to less aggressive (per-
missive hypocaloric feeding) or trophic feeding (trickle feeding)5,6

regimes. Amongst these recommendations, there is a potentially
lethal combination: conservative FR and aggressive EN.

There is growing literature that supports a delayed start and less
aggressive EN in vulnerable patients. In the setting of predicted
severe acute pancreatitis, the Dutch Pancreatitis Group7 compared
two feeding protocols, early and late. Early EN within 24 h of
admission did not result in a reduction in mortality, infections or
organ failure compared with voluntary fluid/food intake up to 96 h.
The Critical Care Nutrition Network8 suggests that hypocaloric EN
is associated with a trend towards reduced mortality and mechanical
ventilation duration. Besides, there is evidence to support that this
approach was associated with an improvement in gastrointestinal
tolerance, without any additional improvements in the intensive
care unit (ICU)-related outcomes. This provides some evidence that
trophic and/or permissive hypocaloric EN, at least in this context,
does not adversely impact outcomes. When early EN has been
compared with delayed EN, there is evidence supporting the former
in ICU patients. It is notable that recent guidelines now recommend
hypocaloric feeding rather than full enteral feeding in the early
phase of critical illness.5

Conservative FR with hypovolaemia results in reflex splanchnic
vasoconstriction to prioritise the perfusion of vital organs, and
intestinal ischaemia can persist even when blood pressure and heart
rate have been restored to normal. When aggressive EN is adminis-
tered in this setting, the risk that an increased metabolic demand
from the feed, and the mismatch between oxygen demand and sup-
ply can lead to a loss of mucosal integrity (starting at the tip of the
villi), ensuing intestinal ischaemia and eventually necrosis, or non-
occlusive mesenteric ischaemia (NOMI).9 This redistribution of
blood away from the intestine to other vital organs can come at a
cost and the intestine pays for it. In addition, narcotic analgesia
(causing ileus), broad-spectrum antibiotics (dysbiosis) and vaso-
pressors (ischaemia) can worsen intestinal injury.

The risk of NOMI may increase with the combination of conser-
vative FR and early aggressive EN. While clinically apparent,
NOMI is relatively uncommon and the spectrum of clinical mani-
festations includes ileus, high gastric residual volumes, feeding
intolerance, pneumatosis intestinalis, perforation, peritonism, multi-
organ failure and death.9,10 The early diagnosis of intestinal

ischaemia can be a challenge but an ideal intestinal biomarker is
not yet available.9,11,12 The lack of an objective tool to diagnose
and monitor intestinal ischaemia is probably the primary reason
why the intestine is not part of organ-based severity scoring tools
(e.g., APACHE II score, SOFA score and modified Marshall).13

In conclusion, there is a need to better understand the interaction
between FR and EN in the early treatment of critical illness. The cor-
rection of hypovolaemia is mandatory before commencing low-dose
EN, which is important in reducing the risk of gut dysfunction and
intestinal ischaemia. The practical challenge is determining when
splanchnic vasoconstriction is no longer present with restoration of
normovolaemia so as to indicate that FR is no longer required and it is
safe to commence and escalate EN. Until a highly accurate biomarker
for monitoring individual patients is available, there appears to be good
reasons to avoid aggressive EN, especially in those at risk of intestinal
ischaemia. Further studies are warranted to investigate the interaction
between protocols of FR and EN in patients with critical illness.
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Laparoscopy or laparotomy: a snapshot of the Australian approach

to surgical repair of perforated gastroduodenal ulcers

Peptic ulcer disease has a 5–10% global lifetime prevalence
rate.1 Perforation of peptic ulcers is the second most common
complication, behind bleeding peptic ulcers, but is the most
common indication for surgery, accounting for 40% of all ulcer-
related deaths.1 Laparoscopic techniques and surgeon experi-
ence in repairing perforated gastroduodenal ulcer (GDU) have
improved since first described in the 1980s.2 However, there is
still variability in the choice of surgical approach. Understand-
ing the factors affecting reasons for and against a surgical
approach allows identification of strengths, weaknesses and
gaps within current practice to be improved and enhance patient
outcomes. This article aims to provide a snapshot of current
practice of the Australian general surgeons when choosing
between emergency laparoscopy versus laparotomy to repair
perforated GDU.

A 24-question survey was created, assessing current practices of
general surgeons in Australia, relating to pre-, intra- and post-
operative management of patients who have undergone surgical
repair of a perforated GDU. Ethical approval to conduct this survey
was obtained from the South Metropolitan Health Service Human
Research Ethics Committee, Department of Health Western
Australia on 10 December 2018, in accordance with the Declaration
of Helsinki as revised in Brazil 2013.

Survey questions were approved by the General Surgeons
Australia (GSA) Research and Scholarships Subcommittee. General
surgical consultants of Australia on the GSA mailing list were
invited to the survey which was active for 3 months with a
reminder email sent within 1 month of the initial distribution.
Descriptive analysis was applied to the survey results. This article
will review the experience level of general surgeons who responded
to the survey and the range of factors affecting their decision in per-
forming an emergency laparotomy versus laparoscopy.

A total of 100 general surgeons responded of an estimated
700 survey recipients from the GSA. Sixty-nine percent of surgeons
had greater than 5 years of experience as a consultant and 98% of
general surgeons performed emergency surgical repairs for perfo-
rated GDU (Fig. S1).

When surgeons were asked the reasons for their surgical
approach, there was greater tendency for laparoscopic approach
(42% versus 24% for laparotomy; Table 1) and this preference
tended to have a wider distribution of years of experience
(Table 2). A greater proportion of surgeons preferring laparotomy
had greater than 15 years of experience (Table 2).

Eighty-three percent of surgeons provided at least one factor
affecting their decision to start with laparoscopy. Patient physiol-
ogy, minimal previous abdominal surgery, ulcer characteristics,
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