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Enteral feeding needs secure access to the upper gastrointestinal tract, an evaluation of the gastric
function to detect gastrointestinal intolerance, and a nutritional target to reach the patient's needs. Only
in the last decades has progress been accomplished in techniques allowing an appropriate placement of
the nasogastric tube, mainly reducing pulmonary complications. These techniques include point-of-care
ultrasound (POCUS), electromagnetic sensors, real-time video-assisted placement, impedance sensors,
and virtual reality. Again, POCUS is the most accessible tool available to evaluate gastric emptying, with
Gastric volume antrum echo density measurement. Automatic measurements of gastric antrum content supported by
Technology deep learning algorithms and electric impedance provide gastric volume. Intragastric balloons can
IcU evaluate motility. Finally, advanced technologies have been tested to improve nutritional intake:
Stimulation of the esophagus mucosa inducing contraction mimicking a contraction wave that may
improve enteral nutrition efficacy, impedance sensors to detect gastric reflux and modulate the rate of
feeding accordingly have been clinically evaluated. Use of electronic health records integrating nutri-
tional needs, target, and administration is recommended.

© 2025 European Society for Clinical Nutrition and Metabolism. Published by Elsevier Ltd. All rights are

Keywords:
Nasogastric tube
Enteral feeding

reserved, including those for text and data mining, Al training, and similar technologies.

1. Introduction

Nasogastric tubes (NGT) have been used for dozens of years for
decompression of the stomach and administration of drugs and
enteral feeding [1]. Many NGTs (USA: ~1 million; Europe: ~10
million) are introduced yearly [2,3]. Despite wide use, nurses'
knowledge about insertion and tube location is insufficient [4,5].
The NGT insertion is blind, and the tip position is not always
confirmed. The placement of an NGT without vision is contra-
indicated where congenital, surgical or traumatic anatomical de-
fects present a high risk of perforation. This includes trauma to the
face or the base of the skull in case of danger of introducing the
tube to the brain, trauma to the esophagus, and ingestion of toxic
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substances into the esophagus [1]. The procedure may be associ-
ated with complications such as bleeding from the nose, the
oropharynx, the esophagus, or misplacement of the NGT.
Misplacement is the most challenging complication. Obstacles
inhibiting NGT progression can occur at the following anatomical
sites: nose, nasopharynx-esophagus, and stomach-upper and
lower. Taylor et al. [6] evaluated the anatomical sites that could
impair the progression of the NGT: from 913 tube placements,
placement at the level of the nose or mouth was smooth, however,
30 (3.3 %) presented difficulty with advancement at this site. In
only a small number of cases, a nasal airway was needed for the
advancement of the NGT. Progressing from the pharynx to the
esophagus was difficult in 24.5 % of the cases, and 10.6 % of the
tubes were found to be in the airways. They were removed. Ac-
cording to Taylor, the following techniques could allow a better
passage through the pharynx toward the stomach: tilting the head,
thrusting the jaw, performing a laryngoscopy; insufflating air in
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the stomach (upper or lower), performing a flexible tube
tip & reverse Seldinger maneuver; using a flexible tip and wire
stiffener; or administrating prokinetic drugs.

2. Current technologies

The current accepted clinical approach to introducing naso-
gastric tubes is to proceed through the nose and reach Xyphoid-
ear-nose (XEN)+10 cm so that the tube's tip will be placed at
least 3-7 cm below the esophagogastric junction [7]. However,
blind insertion may be associated with misplacement: if too short,
it could be associated with risks of aspiration, and if too deep, it
could be associated with a kink of the tube in the stomach, an
upward curl into the esophagus, or entrance into the duodenum
[8]. Complications such as malposition occur in 0.5-16 % of cases,
as well as misplacement in the pharynx, the mediastinum, the
trachea, or the pleural spaces, and even in the skull. Respiratory
misplacement occurs in 1.83 % of placements with 0.52 % devel-
oping pneumothorax. pneumonia, empyema, or even lung abscess
[9-11]. 97 % of lung complications occur in-procedure [11]. Many
confirm the placement by pH testing. The NHS has recommended
colorimetric pH sticks or probes or meters testing to detect NG
position [12,13]. Fluid may be of gastric origin if pH is below 5.5.
Two studies have proposed this method as safe and reliable
[14,15]. The method could fail when the patient suffers from
hypochloridria, receives proton pump inhibitors, or if the fluid
collected has been moved from the stomach to the lung. In addi-
tion, overall, 50 % of end-of-procedure pH fails because the pH is
above the accepted threshold [16,17].

It may be useful to use a CO2 detector to recognize the location
of the tube in the airways [18]. Colorimetric capnography has also
been evaluated with satisfactory results [19]. CO2 level detection
has been assessed recently and seems to have the potential to be of
high sensitivity and specificity for the detection of inadvertent
airway nasogastric tube placements in critically ill adults [20].
Detection may decrease the pneumothorax occurrence to 0.02 %
[11]. However, because the colorimetric capnograph is not man-
ufactured to fit an NG tube and, therefore, must be connected by an
adaptor system, there is room for concern when broadly using this
technique.

In more than 20 % of patients, an X-ray was required to confirm
the NGT position, even when pH testing was used. This misposition
contributed to missed medication and delayed enteral feeding
[13]. Some consider that radiological confirmation of blind tube
placement may be a gold standard [8]. Limitations of X-ray use are
delay in the answer, no radiology facilities [19], X-ray exposure,
cost, and possible misinterpretation as well as X-ray confirmation
challenged by feeding tube migration. In case of a change in the
position of the already inserted tube feeding, some institutions
require an X-ray confirmation. Others like Ceruti et al. [18],
compared capnography and pH testing. The ETCO2 (end-tidal CO2)
ROC (receiver operating characteristic) analysis for predicting NGT
tracheal misplacement found a 25.5. mmHg end-tidal CO2 cutoff
value with very high sensitivity and specificity (p < 0.001). When
pH measurement was used, the prediction of NGT correct gastric
placement was optimal using a pH cutoff value of 4.25 [18]. In the
UK, misplacement of NGT was associated with 21 cases of death
and 79 cases of harm between 2005 and 2010 [21]. pdf. The
interpretation of X-rays may be a cause of these complications
[12]. Others have reported mortality rates of 0.27 % [21,22].

This following review will evaluate the new technologies
(Table 1) that can improve safety and even give additional diag-
nostic and therapeutic benefits to this common daily practice. An
update on the different recent tools evaluating gastric emptying
and the improvement of nutritional efficacy will also be provided.
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This review will be based on the last 10 years' publications related
to the topic as well as on our experience and practice.

3. Methods

In the last decade, new technologies have been developed to
improve the safety and success of introducing a nasogastric tube.
In addition, the evaluation of the gastric content has become a
topic of discussion, but its accurate measurement has benefited
from new techniques. Consequently, the delivery of enteral
feeding may benefit from this improvement. This narrative review
aims to provide an overall summary of the advanced techniques
used to introduce a nasogastric tube and to evaluate the gastric
content, extending the search to technologies that may improve
nutritional enteral intake. The search was conducted using
PubMed, PMC, Google Scholar, and NHS resources in the last 10
years. Key keywords were nasogastric tube insertion, position,
malposition, complications, and technologies. Articles were
selected to provide the best and most recent description of the
techniques with interpretation and critique. A wide variety of
studies could be obtained to cover this topic. NGT technology, NGT
malposition and ultrasound, NGT position, NGT and feeding, and
NGT feeding technology were analyzed for the literature search.
Naso-duodenal and naso-jejunal tube insertion techniques were
excluded. “Evaluation of gastric volume” was also analyzed by the
literature search. Our narrative review included all the articles and
reviews relevant to the topic according to the authors' perspec-
tives and interpretations to better understand and deepen the
topic of the use of NGT.

4. New technologies

To improve the safety of NGT placement, several new tech-
nologies have been developed. During COVID-19, point-of-care
ultrasound (POCUS) was used extensively [23]. Placement confir-
mation of the NGT was performed in less than 4 min with very high
sensitivity. In addition, in ARDS patients that required position
changing (mainly prone position) many times during a day, POCUS
was much more practical and was preferred to X-ray. In a pro-
spective randomized study using POCUS to confirm NGT place-
ment, the confirmation and securement of NGT was obtained with
a high first attempt success rate, in intubated and non-intubated
patients. POCUS-guided NGT insertion could replace X-ray confir-
mation [24]. However, a Cochrane analysis showed very low cer-
tainty of evidence for specificity, mainly because of the low rate of
malposition [25]. Fluoroscopy is performed in the radiology suite
and allows for continuous visualization of the tube progressing
from the pharynx to the oesophagus to the stomach. It needs
transport to the radiology department and therefore, is not
frequently requested.

Cortrak (CORPAK, AVANOS Medical Inc, USA) is an Electro-
Magnetic Sensor Guided Enteral Access EMS-EAS (Cortrak)
composed of a stylet that emits an electromagnetic signal trans-
mitted to a receiver that converts the signal into a position of the
tube in the esophagus or the abdomen on a screen. In more than
21,000 cases, it has been compared to the blind introduction of
NGT. It significantly reduced the risk of the introduction of NGT in
the airways, decreasing the risks of pneumothorax and improving
the ability to start feeding [26]. Low-use centers have a higher rate
of respiratory placement (1.8 %) in comparison to high-use centers
(1.4 %, p = 0.03), while Cortrak reduces overall pneumothorax risk
(0.1 % vs 0.52 % blind), undetected lung misplacement and pneu-
mothorax in low-use Cortrak centres (0.1 %) is higher than with
blind placement (0.013 %) [17]. The larger experience and expertise
of high-use centers were improved by a validated guide to teach
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Summary of all the recent technologies aiming to improve the placement of the NGT or the evaluation of the gastric content.

Type of technology Purpose Name Advantage Positive clinical trial
Ultrasound Placement of the NGT Any US Instead of X ray +(11-12)
Electro magnetic sensor guided Placement of the naso gastric or Cortrak, avanos No need for gastroscopy or ++ (13-14)
enteral access duodenal tube fluoroscopy
Real-time video-assisted Placement of the naso gastric or Iris, Cardinal No need of gastroscopy or ++ (15-16)
placement duodenal tube fluoroscopy
Impedance sensors Confirmation of the position SmMART + No need for Xray and stop +(17)
and maintenance of the naso ART MEDICAL feeding if out of position
gastric tube
Virtual reality Predict the success of blind Angle stomach- Higher success in introduction + (18-19)
NGT introduction pylorus-line ¢ of NG-D tubes
Ultrasound measuring antrum Predict the occurrence of Any US Improve enteral feeding +(25-26)
echodensity feeding intolerance progresses
POCUS antrum GRV calculation by Any US Determine gastric content + (27-28-29)
determining the antral cross-
sectional area
Automatic measurements of Continuous measurement of Prevent aspiration + (2-29)
gastric antrum content gastric content
Low-volume intragastric Gastric balloon motility index VIPUN gastric Gastric contractions detection + (30-31-32)
balloon monitoring system
Impedance sensors disposed on When fluids are reaching the SmART+ Detects reflux and modules +(17,37)
the naso gastric tube above lower sensors Z 1 to Z4, the ART MEDICAL enteral feeding accordingly
the lower esophageal system stops feeding
junction
Esophageal stimulation To produce a contraction wave E-motion medical Achieve a better feeding -(36)
in the esophagus resembling efficiency
normal swallowing
Electric impedance Measure of gastric content by Computer-based Continuous evaluation of
impedance instrument gastric volume
Computerized information Provides comprehensive Metavision Prevents from under and + (34)

systems information regarding the
nutritional targets, the
prescribed medical nutritional
therapy and the received
nutrition intake in addition to

non-nutritional calories

overnutrition and calculates
energy balance

the user to interpret the electromagnetic traces. This method has a
success rate of 82.6-85 % [26]. In patients with thrombopenia and/
or anticoagulation, Cortrak was a safe, rapid, and efficient tech-
nique not associated with severe bleeding [27]. A feeding tube
placement team improves the rate of introduction success [28-31].
It is highly user-dependent [28].

Using a real-time video-assisted placement (Iris, Cardinal
Health, Mansfield, MA, USA), gastric placement is very successful
with a rate of 98 % [32]. The technique uses a mini video camera at
the tube tip and confirms/re-confirms position using direct vision.
The feeding tube placement is guided under direct visualization.
Tracheal misplacement was recognized immediately and removed
without complications. It occurred in 12 of 40, making the pro-
cedure safe regarding the risk of pulmonary malposition [33].
However, the post pyloric placement success rate was reported to
be lower than expected (53 %) [32]. Another series of 20 patients
with increased gastric residual volume was analyzed for insertion
of the post-pyloric tube using IRIS by an experienced health pro-
fessional. The success rate was 75 % [34]. Direct visualization of the
stomach was obtained in almost all cases in another study, sug-
gesting that this technique could replace the X-ray confirmation
[35]. A local data analysis showed that Respiratory tube
misplacement was detected in the order: X-ray for blind
placement < Cortrak traces < IRIS direct vision (1.7 % vs 11.1 %,
p < 0.0001 vs 18.5 %, p = 0.003) [33]. This guidance allowed a fast
initiation of enteral feeding [24]. There is an internally and exter-
nally validated training guide for IRIS tube placement; this is
lacking for Cortrak. However, in comparison to the Cortrak tech-
nique, there is no evidence-based, internally and externally

517

validated operator training guide. Taylor et al. [33] recommended
that training material should include a video of external placement
alongside internal images and a photographic bank to extend op-
erators' training experience.

A smART -+ device has been evaluated [36]. It includes an NGT
equipped with impedance sensors that assist tube localization
next to the lower esophageal sphincter and detect subsequent tube
movement. The platform informs the user when the NGT is in
place and then allows the start of enteral nutrition (EN). When the
tube is out of position, an alarm is activated, and the feeding is
automatically stopped. The device is not adapted for duodenal
feeding. There was a 100 % match in the position determination
between the X-Ray and the smART + device in a prospective
randomized study [36].

Machine learning has been used as a training tool for NGT
insertion [37]. Machine learning uses algorithms trained on data
sets to create models that will be able to predict the success of
blind NGT introduction. Radiological data from hundreds of pa-
tients were analyzed, as well as images of the electronic medical
record system, encompassing 3 parameters [38]. These three pa-
rameters were angles defined as Angle cardia-pylorus-line a
(Angle CPA): the line connecting the cardia to the upper edge of the
pylorus and line a, Angle stomach-pylorus-line ¢ (Angle SPC) c
defined as the angle formed by the line connecting the lowest
point of the lower edge of the stomach with the upper edge of the
pylorus and line, and finally Distance line c-pylorus (Distance CP)
as defined as the distance from the superior margin of the pylorus
to line c (see Fig. 1). The study found that the success rate of
blinded placement of NGT for the first time was associated with
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Fig. 1. Based on radiological analysis, Angle cardia-pylorus-line a (Angle CPA) was defined as the angle formed by the line connecting the cardia to the upper edge of the pylorus
and line a. The Angle stomach-pylorus-line c (Angle SPC) was defined as the angle formed by the line connecting the lowest point of the lower edge of the stomach with the upper
edge of the pylorus and line c. Distance line c-pylorus (Distance CP) as defined as the distance from the superior margin of the pylorus to line c. From [19].

the size of Angle SPC, Distance CP, and pyloric types. Task value,
satisfaction, and extrinsic goals were achieved with a higher score
in the virtual reality group.

5. Evaluation of gastric emptying

Enteral feeding is recommended as the preferred route for
medical nutritional therapy in critically ill patients [39]. Gastric
emptying involves coordination of different regions (fundus,
antrum, pylorus relaxation and contractions). If impaired it could
be associated with increased gastric residual volume. Feeding
intolerance (FI) has often been described. It is difficult to define
only one symptom [40]. It can manifest as large gastric residual
volume (GRV), nausea and vomiting, or inability to reach 70 % of
the nutritional target at day 3 [41]. GRV threshold varies from 75 to
more than 500 mL according to the authors. It is remarkable to
note that GRV was a very poor symptom in definition, and the
reported rate of feeding intolerance [42]. The authors concluded
that FI should not be determined only on the GRV routine mea-
surement. Analyzing all the GI symptoms and in a secondary
analysis of the iSOFA (Sequential Organ Failure Assessment) study,
a large variability of GRV measurement techniques was found, but
this had no impact on the amount of GRV. High GRV was not
associated with mortality or ventilator-free days but may serve as
a marker of GI dysfunction and disease severity. Reignier et al. [43]
compared patients with GRV measured or not and found that not
measuring GRV was associated with improved feeding delivery
and no increase in ventilator-associated pneumonia in a medical
ICU population fed with full enteral nutrition. However, a large
GRV may be associated with poor outcomes [44]. Using the gold
standard technique to measure gastric emptying (GE), the GE was
delayed in all (23/23) patients with feed intolerance (GRV
>250 mL) on scintigraphy [45]. Heyland demonstrated that enteral
feeding intolerance (GRV> 250 mL) was associated with increased
morbidity and mortality [46]. GRV may not be used as a moni-
toring tool, as demonstrated by the Reignier study [43]. However,
GRV remains valuable with many other parameters to evaluate GI
function, diagnose gastrointestinal dysfunction, and define patient
prognosis.
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Other technologies have been proposed to evaluate gastric
volume by measuring antrum echodensity using ultrasound.
Echodensity expresses the quality of the gastrointestinal tract. It
refers to the ability to transmit ultrasound waves in the context of
surrounding tissues [47]. Using the POCUS B mode images at the
time of the terminal contraction of the antrum, echo density was
measured. To calculate the area of the gastric antrum, its ante-
roposterior and craniocaudal diameters were measured between
contractions, and the area of the gastric antrum was calculated as
follows: cross-sectional area n X anteroposterior
diameter x craniocaudal diameter =+ 4. There was a strong corre-
lation between this finding and the severity of Acute Gastroin-
testinal injury (AGI) [48]. Measurement of gastric antrum echo
density was feasible with acceptable reproducibility and repeat-
ability. The authors concluded that patients who developed FI also
had significantly higher gastric antrum echo density on the first
day of enteral feeding. Gastric antrum echo density might be able
to predict the occurrence of FI at EN initiation and guide the
management of FI in critically ill patients [47]. It can predict the
success of prokinetic therapy or choice for duodenal tube insertion
[49].

POCUS is simple to use, does not endanger the patient, and if
used in a dynamic time monitoring way, can allow GRV calculation
by determining the antral cross-sectional area (CSA). The liquid or
solid contents of the stomach can be determined by calculating
antral CSA. This is achieved by measuring the 2 perpendicular
diameters of the antrum and GRV estimation [50]. Evaluation of
GRV may guide health professionals before emergency intubation
to prevent aspiration before intubation. A calculated ultrasound
gastric CSA cut-off >9.27 cm? (sensitivity 100 %, specificity 87 %)
and a USG gastric volume >111.594 mL (sensitivity 100 %, a spec-
ificity 92 %) predicts aspiration [51].

This technology has even been improved using artificial intel-
ligence [52], obtaining automatic measurements of gastric
antrum volume using algorithms. The estimation of gastric vol-
ume is important to define to assess the risks of aspiration.
Therefore, the antral cross-sectional area (antral CSA) is measured
to evaluate the gastric volume quantitatively. Since the volume of
the gastric content varies over time, the CSA area is presented as a
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line (see Fig. 2). This line indicates the level of gastric volume
content over time. This measurement of gastric cross-sectional
area (GCSA) by ultrasound would allow the prediction of gastric
intolerance in critically ill patients [53]. By using this tool after
enteral nutrition initiation, the evaluation of GRV at the end of the
4th hour was an excellent predictor of feeding intolerance [54].

The assessment of gastric motility by measuring the pressure in
a low volume intragastric balloon mounted on a gastric feeding
tube was studied by Goelen [55]. A Gastric Balloon Motility Index
(GBMI) was calculated. It was based on the gastric contraction's
detection, quoted from no contraction (quote 0) to continuous
contractions (quote 1) [56]. This methodology was validated
versus manometry with a strong correlation [57] and confirmed
when patients were receiving erythromycin infusion and pre-
senting strong contractions. However, Deane and Chapman [58]
pointed out that isolated pyloric pressure waves or disorganized
waves were not identified by the GBMI algorithm. The balloon may
also detect motility from both the fundus and the antrum. Antral
activity may be a greater determinant of the gastric emptying rate
than fundal activity during critical illness. Therefore, it is still un-
clear whether this technology will improve enteral feeding
administration.

The electric impedance method has been explored to evaluate
gastric content [59]. Electric impedance measures the obstruction
to electrical current. Ionic fluids composed of bulky organic cations
or anions lead to less obstruction, and therefore, after feeding,
there will be a decrease in impedance followed by a gradual in-
crease during gastric emptying, in relation to the volume
remaining in the stomach. Placing 4 electrodes around the position
of the stomach allowed evaluation of gastric content quite accu-
rately. Impedance of the epigastric area is increased by a low-
conductivity liquid meal. This impedance value will decrease
exponentially with the gastric emptying. In a pilot study [60],
impedance was measured using 4 electrodes positioned on the
line of the lower stomach with the central pair of electrodes
approximately positioned at the two margins of the stomach. If ZE
is the impedance at an empty stomach and ZF is the impedance
just after feeding a volume V F of liquid food, the variations be-
tween these 2 parameters will allow continuous evaluation of
gastric volume content.

Fig. 2. Using ultrasound, gastric residual volume is calculated by determining the
antral cross-sectional area (CSA). Using serial measurements, a trend of this volume
can be obtained (green line). From [29].
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6. Improvement of nutrition intake

Reflux occurs during mechanical ventilation and when
comparing post pyloric to nasogastric enteral tube, reflux of gastric
content was significantly higher with gastric nutrition (OR = 8.23;
95 % Cl: 2.43-27.89) [61]. Heyland et al. [62] used esophageal
stimulation to overcome gastrointestinal intolerance and achieve
better feeding efficiency. E-Motion Medical (EPG-1000 E-Motion
Medical, Tel Aviv, Israel) developed an oral/nasogastric tube pro-
ducing a contraction wave in the esophagus. This wave resembles
swallowing. The device incorporates eight pairs of electrodes at
3 cm intervals and a stimulator that serially activates the elec-
trodes. A phase II trial included long-term ICU stayers receiving
opiates. The group was compared to a control group. The nutrition
protocol was similar in the 2 groups. The study could not find a
significant advantage in the study group, with the same level of
nutritional efficiency reaching around 62 % of the target in both
groups. However, there were significantly more patients actively
treated for cardiac arrhythmias with either medication or cardio-
version in the intervention group (26 % vs 12 %; p = 0.03) [62].
Because nutritional input was not improved, the risk of cardiac
arrhythmias precludes clinical use.

The smART + design enables the detection of both minor and
massive presence of fluids in the esophagus, using impedance
sensors disposed on the nasogastric tube above the lower
esophageal junction (36, 63, see Fig. 3). When fluids reach the
lower sensors Z1 to Z4, the system stops feeding. When fluids
reach the upper sensors Z5 and Z6, or when fluids stay in contact
with the sensors for more than 15 s, the system not only pauses
feeding but also opens the nasogastric tube to allow residual fluid
to be drained. This continuous monitoring allows the feeding to be
adapted to the stomach's compliance and its ability to cope with
the feeding load. Moreover, if an interruption occurs due to a
diagnostic or a therapeutic procedure, this time will be automat-
ically compensated to reach the nutritional target at the end of the

< -- pause feeding
and open ARR
immediately

pause feeding
and open ARR

if continues > 135

A}

. _

Fig. 3. The nasogastric tube (14 French) from the smART + platform is equipped of 2
impedance sensors Z1 and Z2 that confirm the position of the tube in place when
these sensors are close to the lower esophageal sphincter. The impedance sensors Z2
to Z4 deliver a message to stop the enteral feeding when reflux is in contact with
them. When this contact is longer than 15 s or is the reflux reaches Z5 and Z6, activate
the gastric residual release. From [48].



P. Singer and E. Setton

24 h. GRV is usually measured electively once a shift or ad hoc. In
the smART platform, elective GRV is replaced by an active residual
release (ARR). In case of the presence of massive residual fluid, the
system stops the feeding, and the NGT is opened for the release
and collection of gastric fluid that may induce regurgitation and
aspiration. In the Kagan et al. study, the mean maximal and daily
active residual release (ARR) was low in comparison to the gastric
residual volume measured using the standard method [36]. These
findings suggest that continuous monitoring of the gastric func-
tion using gastroesophageal reflux detection may be an alternative
to the evaluation of gastric function using GRV. These findings also
suggest that GRV measurement is of less importance. Interestingly,
it was observed that during the High Flow Nasal Cannula Oxygen
Therapy, which is used quite frequently in the ICU, the ARR was
increased in comparison to the ARR obtained during mechanical
ventilation in the same patients [63]. This new technology creates
new opportunities to explore the enteral feeding limitations and
efficacy in various clinical settings.

7. Chyme reinfusion

In patients with intestinal failure with proximal high output
stoma or fistula and existing distal stoma, reinstallation of intes-
tinal chyme is feasible using new technology [64]. Described firstly
by Etienne Levy in 1983, many chyme reinfusion methods have
been described. A review of hundreds of cases shows significant
clinical improvement in terms of the ability to stop parenteral
nutrition, improve weight, and decrease liver function test dis-
turbances. This technique was used in the past, but the technology
has been improved significantly (The Insides System™, Australia).
Effective use of the device was easily learned by the patients with
minimal demands on nursing assistance [65,66].

Computerized information systems have been progressively
implemented and can provide comprehensive information
regarding the nutritional targets, the prescribed medical nutri-
tional therapy, and the received nutrition intake in addition to
non-nutritional calories such as propofol or citrate. This informa-
tion allows health professionals to determine energy and protein
intake, alert for under or overnutrition, lipid overdose from pro-
pofol, and prevent refeeding syndrome. An additional value of
these information systems is the ability to create specific windows
grouping all the nutrition variables enabling the practitioner to
analyze all the parameters immediately. Trends of medical nutri-
tional therapy, calculated energy and protein balances, and inte-
gration of days and weeks of hospitalization are better understood
while using these electronic medical records [67-72].

8. Conclusions

Improving technology can assist health professionals in the
determination of the positioning of NGTs and the evaluation of the
gastric content, even in a continuous way. Ultrasound is a widely
available tool and increases the ability to assess the stomach [43].
POCUS use could help to confirm NGT position and gastric content.
Collecting increasing amounts of data from radiological confir-
mation of nasogastric tubes allows predicting the success of blind
insertion of an NGT using artificial intelligence interpretation of X
ray. Magnets or small video cameras included in the NGT facilitate
a better positioning without the need for radiological confirma-
tion. However, these techniques need experienced users. A gastric
balloon but also the echodensity of the antrum can more accu-
rately evaluate gastric emptying. Abdominal electric impedance
may measure gastric volume. Impedance sensors placed on the
NGT can confirm the appropriate position of the NGT and the
occurrence of gastric reflux. If this reflux is massive, feeding will be
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interrupted, and residual release will be activated to decrease the
risk of aspiration. These techniques should be confirmed by more
studies. Finally, computerized information systems that closely
monitor feeding administration can prevent under or overfeeding.
Implementation of many of these technologies is already
successful.
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