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Purpose: This study aimed to evaluate the effects of notmeasuring gastric residual volume (GRV) in intensive care
patients on a mechanical ventilator and receiving enteral feeding on the feeding intolerance, gastroesophageal
reflux (GER) risk, and nutritional adequacy.
Methods: This randomized clinical study was performed in 2medical intensive care units of 2 university hospitals
in Ankara, Turkey. The patients were randomized into 2 groups. In the groupwith GRVmonitoring, GRVwasmea-
sured 3 times a day, and the GRV thresholdwas accepted as 250mL. In addition, 24-hour pHmonitoringwas used
in this group to assess the risk of GER. In the groupwithout GRVmonitoring, GRVwas not measured. The patients
were followed-up for 5 days.
Results: The feeding targets were reached more quickly in the group without GRV monitoring (n = 26) with no
increase in the complication rate (P b .05). No significant relationship was found between GRV and GER in the
group with GRVmonitoring (n = 25) (P N .05).
Conclusion: The discrepancies in GRV measurement make it unreliable for monitoring feeding intolerance and
GER. The use of GRVmeasurementsmay therefore be discontinued as part of the standard care protocol inmedical
intensive care units.

© 2016 Elsevier Inc. All rights reserved.

1. Introduction

Gastric residual volume (GRV) measurements are routinely used to
evaluate the feeding tolerance in patients receiving enteral feeding
(EF) therapy in the intensive care unit (ICU). This measurement is

thought to directly indicate the amount of feeding product left in the
stomach, with increasing gastroesophageal reflux (GER) and aspiration
risk with increasing amounts [1–4]. However, there is little supportive
evidence in the literature [5,6]. The use of GRV measurements in
patients receiving EF therapy in the ICU is controversial [2,7–9].

1.1. Background

The volume of the fluid obtained by aspirating the gastric content
through an enteral tube using a syringe is called GRV [10]. However,
the GRV result can be influenced by some factors such as patient
position, feeding tube location, syringe size, and measurement method
[11,12]. A study has revealed that the GRV is 2 times higher on average
in patients with a wide feeding tube compared with those with a
narrow feeding tube [13].

Increased GRV interrupts the use of EF because it is assumed that the
gastric emptying is delayed, the GER risk is increased, and the patient
cannot tolerate feeding [4]. However there is little evidence in the
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literature on this subject [5], and the matter is controversial [14–16]. A
study has revealed that GER can be seen in patients despite low GRV
values [14]. There are also no commonly accepted GRV and high GRV
values in the guidelines. The acceptable GRV value has been determined
as 500 mL by the American Society for Parenteral and Enteral Nutrition
(ASPEN) [17] and 250 to 500 mL by the Canadian Clinical Practice
Guidelines [18]. Clinical procedures related to high GRV values also
differ. A study on 2298 intensive care nurses has revealed that a high
GRV amount requiring EF interruption was accepted as 200 mL by
36.5% of the nurses, 250 mL by 25%, and 500 mL by 12.6% [19].

The current guides for GRV measurement in ICU patients differ, and
there is no consensus recommendation for the issue [1]. (1) ASPEN has
recommended avoiding EF interruption when the GRV amount is less
than 500mL and if other signs of intolerance are absent, and performing
the measurement every 4 hours [17]; (2) the German Society for
Nutritional Medicine indicates that GRV measurement is not a reliable
concept especially for internal medicine patients, and the nurses'
workload can be decreased by not performing these measurements
while stating that GRV measurements should be performed in the
presence of vomiting [20]; (3) the Canadian Clinical Practice Guidelines
reports that there is no adequate information to be able to recommend
an acceptable GRV amount, but levels 1 and 2 studies suggest a GRV
amount of 250 to 500 mL as acceptable [21], (4) and the European
Society for Clinical Nutrition and Metabolism (provides no specific
information on GRV measurement [22].

Gastric residual volume measurement is the most commonly
used method to evaluate feeding tolerance in intensive care patients
[19] and is therefore one of the main factors among the reasons
for interrupting EF [23–25]. However, the guidelines, clinical
procedures, and studies differ on how frequently the measurement
should be performed and how long EF should be interrupted before
the measurement [1,26,27].

Although it is not known when GRV first entered nursing proce-
dures, measurements were being performed in the 1980s [24]. Nursing
investigators have emphasized the importance of clarifying the matter
and that there are very few guidelines that can guide nurses regarding
GRV measurement [10]. They state that a nurse spends 5.25 minutes
on average for a GRV measurement and the measurement both causes
loss of time and increased cost. It has been reported that the time
spent on the measurement could be used for nursing activities such as
providing a proper position and oral care for the patient [24].

Gastric residual volumemeasurements are not standardized [10,28],
and it has been reported that these measurements are unnecessary
because there is little supportive evidence [3,10,23,26,28] and that
they do not have any positive effect on patient parameters [18,24].
Gastric residual volume monitoring is now more traditional than
based on evidence in intensive care patients [23].

We designed a randomized trial to test the hypothesis that absence
of GRV monitoring was not associated with an increased incidence of
feeding intolerance such as vomiting, diarrhea, abdominal distention
compared with GRV monitoring in patients receiving invasive mechan-
ical ventilation (MV), and EF. We also assumed that GRVmeasurement
can be inadequate in estimating the GER risk and can unnecessarily
cause feeding to be inadequate in cases with a high GRV.

The secondary objective of our trial was evaluating whether the
absence of GRV monitoring affected EF adequacy.

2. Methods

2.1. Design

This prospective, randomized, controlled clinical study was planned
to determine the effect of not monitoring GRV on the nutritional
adequacy, feeding intolerance, and GER risk of ICU patients on invasive
MV and who are receiving EF treatment.

2.2. Participants

This study was conducted in the adult medical ICU of 2 university
hospitals in Ankara, Turkey, between March 2014 and April 2015.
Ethical approval was obtained from the Clinical Trials Ethics Committee of
Kecioren Training and Research Hospital (approval no. B.10.4.İSM.4.06.68.49/
486). The investigator explained the study to the relatives of all the eli-
gible patients before the study. If the relative decided for the patient
to participate, he or she completed the informed consent form before
the patient was enrolled in the study.

The sample size of the study was calculated using the power and
sample size package program (http://biostat.mc.vanderbilt.edu/wiki/
Main/PowerSampleSize, Vanderbilt University). It is reported that the
differences between the complication rates in the groups where GRV
is measured and not measured vary between 20% and 30% [3,26]. We
planned a sample size of 50, with 25 patients in each group for this
study, assuming a difference of 30%, α error value of 5%, and power
of 80%.

The patients were divided into 2 groups: M0, without GRV monitor-
ing; M1, with GRV monitoring with the block randomization method
according to the order of hospital admission. Randomization was com-
puter derived, with blocking into 2 groups to allow for orderly distribu-
tion to the groups and to reduce the risk of irregular distribution of both
groups. The study was not blinded. Patients included in the study were
monitored for 5 days (Fig. 1).

2.3. Eligibility criteria

Patients who were planned to receive more than 5 days of invasive
MV treatment, thosemore than 18 years of age, patients where EF treat-
ment would be started with a nasogastric (NG) tube, and patients
whose relative provided written consent were included in the study.
All patients were unconscious and unable to communicate. We
excluded patients with paralytic ileus, acute pancreatitis, pregnancy,
inflammatory bowel disease, short bowel syndrome, Crohn disease,
gastrointestinal bleeding, esophageal and fundic varices, morbid
obesity (body mass index N40 kg/m2), or gastrostomy/jejunostomy;
those receiving thoracic or abdominal radiotherapy; those less than 18
years of age; and patients whose relatives did not accept the patient's
study participation.

2.4. Intervention and measurements

2.4.1. Interventions and measurements in both groups
Educational material was prepared, and nurses were trained regard-

ing nursing procedures in EF treatment so that a standard approach
could be ensured. The educational content included thepatient position,
preventing contamination of the EF product and the sets, the
storage duration of the EF products, endotracheal tube cuff pressure,
oral care, what to do to prevent NG tube occlusion, drug administration,
when and how EF should be interrupted, and evaluation of feeding
intolerance.

The data collection form was created by the investigators after a lit-
erature review [3,5,8,17,18,23,26]. The data collection form consisted of
2 sections. The first section included questions on the descriptive char-
acteristics of the patients, such as age, sex, and beginning date of MV.
The second section consisted of questions related to EF traits including
the type and administration rate of feeding solution, the amount of
GRV, intolerance symptoms (abdominal distention, vomiting, diarrhea,
high GRV value), time to reach target volume, the medication used,
and the reasons for feeding interruption.

A NG tube was placed after the start of invasive MV treatment in
both groups, and EF was started once the tube location was confirmed
with x-ray. The level of the sedation affects the patient's compliance
with MV treatment and the gastric motility [17]. We therefore used
the Acute Physiology and Chronic Health Evaluation II (APACHE II)
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