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ABSTRACT 
Nasogastric tube (NGT) insertion is a common bedside procedure, yet conventional blind placement confirms 
tube position only after insertion, when misplacement may already have caused harm. Assisted techniques that 
guide the tube during insertion have emerged, but evidence comparing them with blind placement remains 
fragmented. This review compares blind insertion with optical, electromagnetic, imaging-guided and endoscopy-
guided insertion in terms of placement success, insertion and confirmation time, respiratory misplacement, local 
trauma, post-pyloric access and practical feasibility. Clinical studies, systematic reviews and guidelines were 
reviewed narratively. Blind insertion relies on the inaccurate nose-earlobe-xiphoid estimate. In anaesthetized 
patients, it achieves first-attempt success of only 56.7–82.7%, and it carries airway misplacement in 1.9–2.9% 
and in-procedure pneumothorax in 0.52% of placements. Assisted techniques detected airway entry in real time, 
with zero or near-zero unrecognized respiratory misplacement. Optical, ultrasound, fluoroscopic, and 
endoscopic guidance achieved 94–99% placement success. Electromagnetic guidance matched blind gastric 
placement (63.1% vs 65.5%) but had no airway misplacement. Assisted methods shortened confirmation time, 
reduced repeated attempts, and clearly outperformed blind insertion for post-pyloric placement. Their 
limitations include cost, training needs, operator dependence, and, for fluoroscopy and endoscopy, radiation, 
sedation, and patient transport. Most evidence comes from small, single-center studies. Blind insertion remains 
reasonable for low-risk, cooperative patients. Assisted techniques should be prioritized for patients with 
impaired airway reflexes, contraindications to blind passage, previous failed attempts, or a need for post-pyloric 
feeding, with the modality chosen according to the clinical situation and local resources. 
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INTRODUCTION 
Nasogastric feeding tube (NGT) placement is one of 
the most common yet invasive procedures, with 
approximately 10 million NGT placements being 
done in Europe annually [1]. NGT serves three main 
purposes: enteral feeding to provide nutrition, a 
route for medication administration, and gastric 
decompression. These are used across all age 
groups, including adults, elderly, children, and 
neonates, both in acute and chronic care [2,3]. While 
some case reports show that it is safe to be used for 
the long term, many guidelines recommend using 
NGT for a maximum of 4-6 weeks before changing to 
a gastrostomy [4]. 
 
 

 
The conventional NGT placement technique is 
usually blind, relying only on external landmarks as 
an estimate rather than direct visualization. The 
operator advances the NGT through the nasal cavity, 
nasopharynx, pharynx, into the esophagus, and ends 
in the stomach without any real-time visualization 
[5,6,7]. This technique also depends on clinical cues, 
a mild resistance near the posterior nasopharynx, 
indicating that the patient needs to swallow to help 
it go through into the esophagus. In a conscious 
patient, a sip of water encourages them to help 
swallow the tube. In a sedated/unconscious patient, 
the absence of airway reflexes and patient feedback 
makes it more dangerous, as the operator loses the 
clinical cues to guide them [8,9].
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To address these risks, several assisted NGT 
placement techniques have appeared to help guide 
the operator during insertion. They provide direct 
visualization to the operator rather than relying on 
tactile feedback and external landmark estimation [9]. 
This includes optical/light-guided, electromagnetic-
assisted, imaging-guided, and endoscopy-guided 
insertion. While each technique reduces misplacement 
risks caused by conventional insertion, it differs in 
training needs and clinical settings [8,10,11,12].  
 
Evidence comparing conventional and assisted NGT 
insertion techniques is scattered diversely, across 
many clinical settings, both in conscious and 
sedated/unconscious patients. Most studies are 
small and single-centered, comparing only single 
assisted devices to the conventional blind method. 
Therefore, this review aims to compare the new 
assisted-NGT insertions with the conventional 
technique on placement success, insertion time, 
misplacement and complications, local trauma 
during insertion, post-pyloric access, and use in 
clinical settings. 
 
Blind Nasogastric Tube Insertion and Its 
Limitations  
Nasogastric tube (NGT) insertion is among the most 
frequently performed bedside procedures in hospital 
practice. In its conventional form the tube is passed 
blindly: it is introduced through the nostril and 
advanced towards the stomach without direct 
visualisation of its path and without any guidance 
device. The operator depends on external anatomical 
landmarks to estimate how far the tube should be 
inserted, on the patient's swallowing to carry the tip 
into the oesophagus, and on the resistance felt by 
hand. Because no imaging or specialised equipment 
is required at the moment of insertion, the blind 
technique remains the default approach on general 
wards and in intensive care units. Its central 
weakness follows directly from the same feature. The 
position of the tube tip is established only after 
insertion is complete, so that a tube which has coiled, 
stopped short in the oesophagus or entered the 
airway is not recognised while the error is being 
made [13]. This section reviews the indications, 
contraindications and standard technique of 
conventional NGT insertion, the rates and 
mechanisms of failed placement, and the burden of 
complications attributable to the blind approach.  
 
 Indications, contraindications, and standard 

technique 
Blind NGT insertion is performed for enteral 
nutrition and medication administration, for gastric 
aspiration and decompression, and for diagnostic 
purposes [14].  Decompression of the stomach in the 
setting of ileus or small bowel obstruction is one of 
the most common indications, and a tube may also be 
placed in patients with intractable nausea or 
vomiting in order to reduce the risk of aspiration. 
Routine prophylactic placement in patients 
undergoing abdominal surgery, however, is not 
recommended [15,16]. The indication matters for the 

present review because it determines how much 
harm a misplaced tube can do: a tube intended for 
decompression that lies in the wrong position fails to 
drain, whereas a tube intended for feeding delivers 
its contents to wherever the tip happens to be. 
 
The most widely cited contraindication concerns the 
nasal route itself. In patients with a suspected or 
confirmed basal skull fracture, a tube advanced 
blindly through the nose may pass through the 
fracture into the cranial cavity.  Spurrier and 
Johnston reviewed the literature on NGT use in 
trauma patients and found numerous case reports of 
intracranial placement, which was associated with 
patient death, although the causal relationship was 
not always clear [17]. For this reason, the Advanced 
Trauma Life Support protocol recommends that the 
tube be passed through the mouth, as an orogastric 
tube, in such patients. Oesophageal obstruction, for 
example by a neoplasm or a foreign body, is a further 
contraindication, and facial trauma, coagulopathy 
and altered mental status are recognised as factors 
that increase the risk of complications and should be 
assessed before the procedure [16,18]. 
 
The standard technique begins with an estimate of 
the insertion length. The method in most common 
use is the nose-earlobe-xiphoid (NEX) measurement, 
in which the tube is held against the patient and the 
distance from the tip of the nose to the earlobe and 
then down to the xiphoid process is taken as the 
length to be inserted. With the patient sitting upright, 
the lubricated tube is passed along the floor of the 
nose; when it reaches the oropharynx the patient is 
asked to swallow, and the tube is then advanced to 
the predetermined depth [18]. In anaesthetised and 
intubated patients, who cannot swallow on request, 
the conventional manoeuvre is head flexion 
combined with lateral pressure on the neck [19].  
 
The evidence indicates that the NEX measurement is 
an unreliable guide to gastric placement. In a 
randomised controlled trial of 215 adult 
inpatients, Torsy (2018) compared NEX with a 
corrected formula, (NEX × 0.38696) + 30.37 cm, 
using radiography to verify the tip position [20]. Both 
methods underestimated the required length in 
more than 20% of patients, and NEX additionally 
overestimated it in 17.2% compared with 4.8% for 
the corrected formula. The authors concluded that 
both methods carried a high risk of leaving the tip 
near the lower oesophageal sphincter or in the distal 
oesophagus. A subsequent systematic review of 
twelve studies identified ten different methods for 
determining insertion length and found that the 
proportion of correctly positioned tubes ranged from 
13% to 99% [14]. The best-performing formulas, 
NEX + 10 cm and (NEX × 0.38696) + 30.37 + 6 cm, 
achieved accuracy of up to 97.4% and 99.0%, 
respectively. Even so, the reviewers concluded that 
no method guarantees correct placement, that blind 
insertion cannot be considered safe without 
additional verification of the tip position, and that 
none of the measurement methods reduces the risk 
of the tube entering the lung. 
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 Success rate and mechanism of failure 
Reported success rates for conventional insertion 
vary considerably, and most of the available figures 
come from anaesthetised and intubated surgical 
patients (Table 1). In the largest trial, involving 480 
patients undergoing abdominal surgery, the 
conventional technique of head flexion with lateral 
neck pressure succeeded at the first attempt in only 
56.7% of cases, compared with 99.2% when the tube 

was passed over an oesophageal guidewire [19]. 
Hsieh (2017)  reported a higher first-attempt success 
rate of 82.7% for blind insertion in 104 patients, with 
29 misplacements across 130 insertion attempts 
[21]. Even where a laryngoscope was used to assist 
insertion, first-attempt success with a conventional 
Macintosh blade reached only 58.3% [22]. Taken 
together, these studies suggest that between roughly 
one in six and four in ten first attempts fail in this 
population.

 
TABLE 1: First-attempt success of conventional NGT insertion in anaesthetised, intubated adults. 
 

Study Design (n) 
First-attempt success, 
conventional technique 

Comparator technique 

Kirtania et al. (2012) 
[19] 

RCT (480) 
56.7% (head flexion with 
lateral neck pressure) 

99.2% with oesophageal 
guidewire and forward 
laryngeal displacement 

Wan Ibadullah et al. 
(2016) [22] 

RCT (96) 
58.3% (Macintosh 
laryngoscope assistance) 

74.5% with GlideScope video 
laryngoscope 

Hsieh et al. (2017) 
[21] 

Prospective 
observational (104) 

82.7% (blind insertion) None 

RCT, randomised controlled trial. 
 
The first mechanism of failure is mechanical. NGTs 
are made of soft, non-reinforced polymer and are 
therefore prone to coiling, in which the tube curls 
back on itself, and to kinking, in which it folds sharply 
and will not advance [19]. Wan Ibadullan (2016) 
found coiling to be the most common complication of 
insertion, followed by bleeding and kinking [22]. The 
site at which the tube goes astray is most often the 
mouth: of the 29 misplacements recorded by Hsieh 
(2017), 23 were in the oral cavity, three in the 
trachea, and three in the distal esophagus [21]. 
 
The second mechanism, entry into the airway, is less 
frequent but far more dangerous. Hsieh (2017) 
observed airway misplacement in 2.9% of surgical 
patients and concluded that it was not an uncommon 
event [21]. A similar figure emerges from critical 
care: in a retrospective analysis of 512 radiographs 
taken to check NGT position, 10% showed an 
incorrect position, including 2.2% in which the tube 
lay in the airway and 1.0% in which it was coiled in 
the proximal oesophagus [23].  Certain patients are 
especially vulnerable. In the review by Sparks (2011) 
[24], 60.4% of tracheobronchial malpositions 
occurred in mechanically ventilated patients, a 
finding the authors described as unexpected, and 
elderly patients with a diminished cough reflex and 
impaired communication are also at particular risk 
because the usual warning signs may be absent [25].  
 
The third mechanism is placement that is too 
shallow. A tube whose tip lies near the lower 
oesophageal sphincter or in the distal oesophagus 
has not entered the airway and may escape notice, 
yet it increases the risk of reflux and pulmonary 
aspiration once feeding begins [20].  In the critical 
care series described above, 35 tubes were imaged in 
such a suboptimal position, and only 51% of these 
were subsequently advanced by the clinical team 
[23]. It should be noted that the success rates 

summarised here derive largely from anaesthetised 
patients, in whom insertion is most difficult, and 
comparable data for awake patients are scarcer. 
 
 Complication burden 
The most serious complications of blind insertion 
arise when the tube enters the respiratory tract. 
Sparks (2011) [24] pooled five studies comprising 
9,931 blind placements of narrow-bore nasoenteric 
tubes and identified 187 placements in the 
tracheobronchial tree, a mean malposition rate of 
1.9%. Of these 187 misplacements, 35 (18.7%) 
resulted in pneumothorax, and at least five patients 
died. The risk was not confined to the first attempt, 
since malposition recurred in 13% to 32% of 
subsequent repositioning attempts. More recent data 
point in the same direction. Taylor (2024) [13] 
reported that 0.52% of tube placements led to 
pneumothorax during the procedure itself and that 
such events accounted for 97% of lung 
complications. This observation exposes a structural 
limitation of the conventional approach: checks of 
tube position by aspirate pH or radiography are 
performed after insertion and therefore detect a 
respiratory misplacement too late to prevent the 
injury that has already occurred. 
 
When a misplaced tube goes unrecognised and is 
then used, the consequences are aspiration and 
direct instillation of fluid into the lung. Metheny and 
Meert (2017) [26] reviewed twelve published cases 
in which polyethylene glycol electrolyte solution was 
administered through an NGT without radiographic 
confirmation of its position; pulmonary complications 
contributed to the death of five of these patients. 
Matsuda et al. (2025) [25] described an 82-year-old 
woman in whom a replacement NGT entered the left 
lower lobe bronchus and penetrated the pleural 
cavity. Two tube feeds were delivered before 
respiratory failure was recognised, and she required 

http://www.ijscia.com/
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chest drainage and surgery for a fistulous empyema. 
Injury to the upper airway and oesophageal mucosa 
is more common and less severe: in the trial by 
Kirtania (2012) [19], nasal and pharyngeal bleeding 
and moderate injuries were significantly more 
frequent with the conventional technique than with 
guidewire-assisted insertion. Intracranial placement 
in patients with basal skull fracture, discussed above, 
completes the spectrum of harm [17].  
 
The gravity of these outcomes is reflected in patient 
safety policy. In England, the administration of 
nutrition or medication into the lungs or pleura 
through a misplaced nasogastric feeding tube is 
classified as a never event, that is, a serious incident 
regarded as preventable when national guidance is 
followed [27]. Despite repeated national guidance, 
such events continue to be reported regularly, and a 
scoping review of 43 records and 22 hospital policies 
found large variation in how tube position is 
confirmed in practice [27]. A patient safety alert 
issued in 2016 identified 95 incidents between 2011 
and 2016 in which a misplaced tube was used to 
administer fluids or medication, 32 of which resulted 
in death [28], and misinterpretation of the check 
radiograph has been identified as the leading cause 
of NGT-related never events [29]. Taylor (2024) [13] 
estimated the incidence of undetected respiratory 
misplacement at 0.013% and noted that it has been 
rising. 
 
In summary, conventional blind insertion is simple to 
perform but offers the operator no information about 
where the tube is travelling. The length estimate on 
which it relies is frequently inaccurate, first-attempt 
failure is common, and a small but consistent 
proportion of tubes enter the airway, where they 
may cause pneumothorax before any verification 
step can intervene. These limitations provide the 
rationale for assisted techniques that guide or 
visualise the tube during insertion, which are 
considered in the following section. 
 
Assisted Nasogastric Tube Insertion: Modalities 
and Evidence 
Assisted NGT is any technique in which a device is 
utilized for the operator to acquire information about 
the position of the tube while it is being inserted. 
There are several devices that are often used to help 
insertion easier, including optical systems, which use 
a camera inside the tube to show the lumen, 
electromagnetic systems that track the tip and draw 
its path on a screen, ultrasound and fluoroscopy that 
visualize the tube outside the body, as well as 
endoscopy system visualizing under direct vision. All 
these modalities solve the same flaw in blind 
insertion: the tube is located only after the mistake 
has happened (Taylor, 2024) [13]. Blind NGT 
placement relies on external length estimates and 
tactile sensation, which do not guarantee a safe tube 
placement. Thus, assisted NGT is preferred when the 
patients are presented with contraindication criteria, 
usually hazardous or previous insertion failure. 
Contraindications in conventional NGT may be 
alleviated by the use of assisted NGT.  
 

Contraindications and risk factors described earlier 
may be classified into three groups. First, the tube 
can pass through a basal skull fracture into the 
cranial cavity [17] as well as esophageal lumen 
pathologies, including obstruction, strictures, fistula, 
varices, or recent surgery that are highly vulnerable 
for perforation, entering a false tract, and bleeding; 
patients with these conditions are often excluded for 
conventional NGT placement [30]. Second, sedated, 
ventilated, comatose, and elderly patients do not 
have a proper cough reflex, so conventional tube 
complications may be masked [24,25]. Third, 
patients that have failed for insertion, assisted NGT 
may avoid further mucosal trauma [31].  
 
These contraindications are important because each 
modality may only guard a certain indication. For 
instance, optical guidance and endoscopy are able to 
visualize real-time mucosa, so the operator can 
identify a lesion and avoid it. On the contrary, 
electromagnetic and ultrasound can only show the 
path of the tube, so they are useful to avoid false 
lumen and wrong final position without necessarily 
mucosa visualization. In a randomized trial of 80 
patients with cirrhosis, feeding through a 14 Fr NGT 
begun one hour after endoscopic treatment of 
variceal bleeding did not increase rebleeding 
compared with oral sips [32].  
 
 Optical and light guidance 

Optical guidance puts a camera at the tube tip or 
inside a standard NGT (video probe), allowing the 
operator to see the mucosa while advancing. While 
camera-tipped feeding tubes (Kangaroo IRIS) carry a 
miniature camera and light source at the tip and send 
the image to the monitor [33], video probes are 
optical devices threaded inside a standard tube with 
the same principle as ordinary large-bore NGT [34]. 
This helps to visualize important anatomical 
landmarks, including the nasopharynx, vocal cord, 
tracheal rings, esophageal folds, gastric rugae, and 
pylorus as well as spotting whether the position is 
already correct or not.  
 
IRIS tubes can reach the stomach in 96.8% of ICU 
patients [35], and a video-probe system succeeded in 
96.7% of cases with a median of 3.8 minutes [34]. 
Tracheal insertion can be supported; furthermore, 
with 27-28% of cases were seen and then withdrawn 
safely before the carina [33].  
 
This modality is highly preferred when the patient 
presents with a skull base fracture to have a direct 
vision of the nasal mucosa and to keep the tube 
within the lumen, bleeding or fragile mucosa to avoid 
bleeding polyps and mucosa and sedated and 
ventilated patients so to visualize the airway entry 
clearly [33,35]. This modality is highly safe in 
sedated patients because airway entry can be 
recognized visually rather than by symptoms [36].  
 
However, several substances, including mucus, bile, 
and other bodily secretions may contribute to 
obscuring the view. Signal loss also may occur 
[34,35]. 

http://www.ijscia.com/
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Post pyloric success varies, ranging from 58% to 
75%, although one RCT reached 95.5% success rate 
during the first time compared to 69.6% blind group 
[37]. In addition, a case of pneumobilia and 
pancreatitis is reported and may be one of the 
complications [38]. Camera-tipped tubes are also 
single-use and costly, which keeps them out of 
routine use in resource-limited situations [39].  
  
 Electromagnetic-guided tubes (CORTRAK) 
An electromagnetic-guided NGT utilizes an 
electromagnetic stylet in the tube to send a 
continuous signal to a receiver in the patient’s chest, 
which draws the tip's path on screen in real time 
[40]. The operator then can watch the trajectory of 
the tube down the midline into the stomach or move 
off towards the bronchus.  
 
According to Sakuramoto et al., 2026 [40], nurse-led 
electromagnetic insertion matched physician blind 
insertion for success (63.1% vs 65.5%), with no 
airway misplacements (vs 1.4% blind), fewer 
reinsertions, and shorter insertion time (3.3 vs 4.5 
minutes). Gastric tube placement can be done 
successfully in 99.5% of cases with sufficient training 
[41]. Davis & Grandic (2026) [42] also reports a 
dietitian-led electromagnetic service produces no 
lung placement and cuts the confirmation 
radiographs by 20%. Meanwhile, according to 
another study, a resident-led placement eliminated 
feeding-tube pneumothorax at one hospital [43]. 
 
The operator may choose electromagnetic-guided 
tubes if the patient has an impaired breath reflex to 
avoid pleura injury [13]. The device is also portable, 
so the tubes can be inserted and checked bedsidely 
in ventilated, prone, or unstable patients [42]. Two 
systematic reviews further found success for post-
pyloric feeding comparable to endoscopy at a lower 
cost, although it takes longer time, and discomfort 
has been reported [44,45]. 
 
Contrary to the video-guided tube, electromagnetic-
guided NGT does not show mucosa appearance, so it 
poses a significant threat to patients having 
esophageal varices, stricture, or other bleeding-
prone situations [10]. Safety depends on expertise; 
low-use centres had more undetected lung 
placements than expert centres [41,42]. 
 
 Imaging-guided insertion: real-time ultrasound 

and fluoroscopy 
Real-time ultrasound shows the tube passing 
through the cervical oesophagus during insertion. A 
second view over the epigastricum can show the tube 
or injected fluid arriving in the stomach [11]. In an 
emergency-department RCT, 98.2% of ultrasound-
guided tubes were gastric on X-ray, versus 86.6% 
with the conventional method, which also had one 
lung placement. It is bedside, radiation-free, and low-
cost [11]. Since most of the emergency departments 
are equipped with ultrasound devices, this modality 
becomes more affordable and preferable when the 
radiograph is slow or unavailable [39].  
 
 

Ultrasound is highly preferable when airway reflexes 
are impaired or when conventional x-ray is not 
available, as in the case of emergency or resource-
limited settings. Unfortunately, the use of ultrasound 
is highly operator-dependent and requires expertise, 
thereby making visualization difficult, as in the case 
of one study in which the esophagus cannot be 
visualized in 3.4% of patients [11]. Ultrasound 
signals can be lost in the chest, therefore, there is a 
risk of unnoticed coiling in the thoracic esophagus. 
Additionally, several conditions, such as obesity, 
cervical collars, dressings, and bowel gas may reduce 
the quality of image sent to the monitor.   
 
Meanwhile, fluoroscopy uses x-ray to guide the 
course of the tube to visualize the tube from the nose 
to stomach or even small bowel. A study conducted 
by Kolbeinsson (2022) [46] reports 94.3% successful 
insertion of prone patients with COVID-19-related 
respiratory failure and supine patients. Zhang (2024) 
[47] also reports the use of fluoroscopy-guided NGT 
in a disease or surgery that has altered the anatomy. 
This modality is also utilized to place nasojejunal and 
nasogastric tube with thoracogastric airway fistula 
after esophagectomy and 100% success without 
complications [37]. Guided methods including 
fluoroscopy report about 93% success for post-
pyloric placement, and fluoroscopy is a 
recommended alternative to blind insertion in safety 
guidelines. The modality may be used in case of 
anatomy distortion, strictures, or failure of bedside 
management. However, for this modality using x-ray, 
the patient may be exposed to a certain degree of 
radiation. In addition, it requires patient transport 
and radiology staff [46].  
 
 Endoscopy-guided insertion 
Endoscopic placement passes the tube under direct 
vision, usually over a guidewire, and is mainly used 
for post-pyloric feeding. In post-COVID ICU patients, 
endoscopic placement had higher success, shorter 
insertion time, less dislodgement, and less 
discomfort than blind bedside placement [12]. 
 
It can be chosen if the patients have esophageal 
fistula, strictures, or other luminal pathologist to 
visualize esophageal mucosa clearly, bleeding lesions 
or varices, or the necessity to diagnose and treat in 
the same session. Costa (2024) [48] uses endoscopy-
guided tubes to place tubes in patients with 
esophageal fistulas without incident. Varices or 
bleeding can be identified and treated before the 
tube is passed beyond them, making it a reasonable 
alternative if safety is the goal [32]. It is highly 
preferred when anastomosis needs to be seen and 
protected.  
 
It needs an endoscopist, sedation, and often 
transport, which raises cost and can delay feeding. 
Electromagnetic guidance achieves similar post-
pyloric success at lower cost [45]. Sedation can be a 
risk factor in critically ill patients, and withdrawing 
the endoscope can drag the tube back, thereby 
needing the operator to fix the final position before 
withdrawing.
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Comparison of Conventional NGT vs Assisted-
NGT Placement 
 

 First Attempt and Overall Placement Success 
The successful attempts of conventional NGT 
placement vary in several studies. Most data 
collected were from anaesthetised and intubated 
patients, in whom the operator cannot fully rely on 
external landmarks and the patient’s cooperation. In 
those conditions, conventional NGT insertion with 
head flexion and lateral neck pressure only succeeds 
in 56.7% of cases for first attempt [19]. Another 
study reported a higher first-attempt success, 
achieving the number of 82.7% in 104 patients, with 
29 misplacements across 130 insertions, giving an 
overall misplacement rate of 22.3% [21]. This rate 
reflects the mechanical difficulty of the procedure for 
the conventional technique; the tube must enter 
through the pharynx, esophagus, and end in the 
gastric body, all without coiling or kinking.  
 
Contrary to the conventional technique, assisted-
NGT placement shows a higher rate of success on its 
first attempts. In the same study, NGT placement 
with esophageal guidewire showed a rate of 99.2% 
on first attempts, achieving approximately 40 points 
higher than the conventional technique [19]. In light-
guided NGT placement, a consistently high success 
rate was obtained from various studies. IRIS tubes 
could successfully reach the gastric body in ICU 
patients with a rate of 96.8% [36]. In another study, 
a video-probe system achieved a successful first-
attempt rate of 96,7% of all cases [34].  
 
An electromagnetic-guided tube, namely CORTRAK, 
has a similar rate of successful attempts compared to 
blind insertion, 63.1% and 65.5%, respectively. On 
the other hand, a study showed that an 
electromagnetic-assisted placement can achieve a 
successful rate of 99.5% among all cases with 
sufficient training [41]. Another study also reported 
that a dietitian-led electromagnetic use cuts 
radiographic confirmation by 20% [42]. The use of 
imaging modalities shows overall higher success 
compared to the conventional technique. An 
ultrasound-assisted NGT placement in the 
emergency department achieved a successful rate of 
98.2%, versus 86.6% with the conventional technique 
[11]. A fluoroscopy-assisted NGT placement study 
reported 94.3% successful placement in prone 
patients with COVID-19-related respiratory failure 
and supine patients [46]. Another study also 
reported a 100% success without complications in 
using the fluoroscopy modality to place NGT with 
thoracogastric airway fistula after esophagectomy 
[37]. The use of endoscopy in NGT placement had 
higher success, achieving the number of 96.7% [34] 
with zero complications. Another study reported a 
much higher success rate, up to 98.8% compared to 
blind insertion, which was only 81% of all cases [12]. 
 
These comparisons demonstrate that the 
conventional method remains reasonably successful 
in conscious patients. However, in sedated/ 
unconscious patients, the assisted method studies 
reported higher success rate, particularly in 

optical/light-guided technique, approaching 95% of 
success among all cases. 
  

 Insertion Time, Number of Attempts, and 
Confirmation Time 

The insertion time and number of attempts matter in 
NGT placement as prolonged insertion attempts 
cause more mucosal trauma [49] while delayed 
confirmation of position delays the further action 
done post-insertion, especially during enteral 
feeding of nutrition in critically ill patients. For the 
blind insertion technique, the insertion time varies 
among many studies as it depends on the operator 
skills and experience. On the other hand, various 
studies reported, while not explicitly written, 
repeated number of attempts to successfully place 
the NGT [19,21,49]. Despite the varied range of 
insertion time, it is heavily influenced by the 
operator’s experience and skills. 
 
Each assisted method offers similar or even shorter 
needed time compared to the blind technique. 
However, confirmation time differs between 
approaches. Electromagnetic guidance is reportedly 
efficient. It shows that the mean time for insertion is 
3.3 minutes for nurse-led electromagnetic placement 
compared to 4.5 minutes for physician-led blind 
placement [40]. Besides that, the electromagnetic 
group needed fewer reinsertions (median 0 vs 1). 
Electromagnetic guidance (CORTRAK) also 
significantly reduced confirmation time, from 
approximately 120 minutes to under 10 minutes 
[50]. The use of optical guidance (IRIS and video 
probes) provided immediate real-time visualization 
with confirmation time of zero to 1.5 minutes, with 
zero reinsertion attempts in most cases [33,34], 
while blind insertion frequently needed multiple 
attempts [40]. Ultrasound-guided insertion achieved 
similar results, a confirmation time of 2-3 minutes 
[11].  While endoscopy-guided insertion needed 
more time for insertion, it is still faster compared to 
the conventional method, 12.3 minutes vs 17.6 
minutes, respectively [12], and provides real-time 
confirmation.  
 
The difference in confirmation translates directly 
into feeding initiation time. Slower confirmation time 
delays feeding initiation. Blind insertion delays 
feeding initiation up to 120 minutes while waiting for 
radiographic verification, while electromagnetic 
guidance cuts this to only 1.5 minutes [34,50]. Thus, 
all assisted techniques reduce the delay to enteral 
feeding up to 1-2 hours compared to blind insertion 
relying on radiographic confirmation. 
 
 Respiratory Misplacement and Pneumothorax 

Risk 
Respiratory misplacement represents one of the 
most dangerous complications in NGT insertion. 
Blind insertion causes respiratory misplacement at a 
rate of 1.9%, with pneumothorax occurring in at least 
18.7% of all misplacements, and 5 patients died as a 
result [24]. In another study, airway misplacement 
was reported in 3 of 104 patients (2.9%) in their 
surgical series [21]. In a retrospective study of 512 
radiographs post-NGT insertion, it was found that
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10% showed an incorrect position, including 2.2% in 
which the tube lay in the airway and 1% which the 
tube coiled in the proximal esophagus [23]. Even 
with the help of post-procedure x-ray confirmation, 
it failed to prevent the undetected respiratory 
misplacements (0.013%), with 0.52% of tube 
placements leading to pneumothorax [13]. The same 
study also documented that pneumothorax accounts 
for 97% of lung-related complications from tube 
placements. 
 
In contrast, assisted techniques significantly reduce 
the incidence by detecting tracheal entry during or 
before insertion, allowing safe insertion without 
further misplacement. A study reported that optical 
guidance (IRIS) achieves zero unrecognized 
respiratory misplacement by detecting tracheal 
entry during insertion, allowing safe withdrawal of 
wrong insertion before the carina [10]. Another 
study reported that IRIS-guided insertion 
successfully identified 27-28% tracheal entries and 
prevented further misplacement [33]. Electromagnetic 
guidance using CORTRAK also demonstrates near-
zero unrecognized pneumothorax compared to blind 
tube placement (0.52%) [51]. Ultrasound-guided 
insertion achieved 98.2% confirmed gastric 
placement compared to 86.6% with blind insertion, 
with one lung misplacement in the blind group [11]. 
Fluoroscopy-guided insertion achieved approximately 
94% successful insertion in prone patients and up to 
100% in supine patients [45]. Endoscopy-guided 
placement enables direct visualization to prevent 
unrecognized airway entry, as demonstrated in post-
COVID ICU patients where endoscopy-guided 
placement showed fewer complications than blind 
placement [12]. 
 
Real-time detection capability explains why assisted 
NGT placements could achieve zero or near-zero 
unrecognized pneumothorax cases despite similar 
misplacement attempts. For sedated/unconscious 
patients who lack protective airway reflexes, this 
advantage is essential and could be considered a new 
standard procedure compared to the conventional 
method. 
 
 Local Trauma During and Post Placement 
Mucosal trauma is proportional to the number of 
insertion attempts. Repeated attempts after failure to 
place NGT properly increased the incidence of 
procedure-related injuries [19]. In a study 
comparing conventional insertion with guidewire-
assisted insertion in 480 surgical patients, nasal and 
pharyngeal bleeding were more likely to occur in 
conventional insertion technique [19]. Another study 
reported that tube coiling to be the most common 
complication of blind insertion, followed by bleeding 
and kinking [21] The piriform sinuses and arytenoid 
cartilages were the most common sites of tube 
coiling, while the bleeding was mostly from the 
mucosal surface. A cohort study comparing smooth 
vs difficult NGT placement patients reported that 
repeated attempts of NGT insertion have a 
significantly higher total injury score compared to 
non-repeated attempts [30]. It was also reported that 
laryngopharyngeal mucosal injury was likely to 

occur in repeated and prolonged blind insertion 
attempts compared to video laryngoscopy-assisted 
insertion.  
 
On the other hand, the use of assisted guidance does 
not perfectly prevent all mucosal injury during the 
insertion. Instead, it lowers the risk of trauma by 
increasing the first attempt success and direct 
visualization on the tube path. Optical guidance using 
a video-probe system achieved approximately 96% 
first attempt success [32,33], while video-
laryngoscope guided insertion significantly reduced 
mucosal bleeding compared to the blind group [30]. 
Electromagnetic guidance achieved 63-99.5% first-
attempt success rates [39,40], depending on 
operator experience, relating to fewer reinsertion 
attempts and less cumulative trauma. Ultrasound-
guided insertion achieved a 98.2% success rate [11], 
and fluoroscopy-guided insertion achieved a 94.3% 
success rate [45], both with fewer attempts than 
blind insertion. Endoscopic guidance provides the 
lowest mucosal injury risk because the operator has 
direct visualization and can manipulate the tube 
under direct vision, avoiding mucosal fragility areas. 
A study documented a safe and successful NGT 
placement in patients with esophageal fistulas [47]. 
In summary, mucosal trauma is reduced indirectly 
with all assisted techniques through successful 
placement on fewer attempts. Additionally, real-time 
visualization helps operators to avoid anatomical 
hazards that blind insertion cannot identify. 
 
 Post-Pyloric Reach for Patients in Needs 
Post-pyloric tube placement is required in patients 
with high risk for aspiration and/or gastric feeding 
intolerance not solved with prokinetic agents [52]. 
This access allows patients to achieve nutritional 
goals while reducing the respiratory and 
gastrointestinal complications [53]. Gastric 
placement relies on swallowing and tactile feedback, 
while post-pyloric placement requires the tip to 
cross the pylorus, which blind insertion cannot 
simply achieve. Blind insertion of post-pyloric 
feeding success rate varies from 35% to 100% [53]. 
Another study also reported a lower post-pyloric 
placement success rate, only up to 42.8% on first 
attempts in critically ill patients [54]. 
 
Assisted NGT techniques give the operator a real-
time visualization of the tube position, offering a 
higher chance of successful placement, which the 
blind method failed to achieve. Electromagnetic-
assisted post-pyloric NGT placements achieve a 
higher first-attempt success rate compared to the 
blind method (81.36% vs 65.85%) [55]. The use of 
IRIS camera guidance shortened the time needed 
(3.19 min vs 22.52 min) and resulted in a higher 
success rate (95.45% vs 68.57%) compared to the 
post-pyloric blind insertion [37]. Another study also 
reported a similar successful attempt comparing 
electromagnetic-guided vs endoscopy-guided placement 
[44,45]. However, a study reported that endoscopy 
use needs longer insertion time (4.3 min longer) and 
higher patient discomfort level compared to 
electromagnetic use [44]. It also reported little to no 
difference in adverse events between electromagnetic 
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and endoscopic-guided use [45]. Ultrasound guidance 
also enhanced post-pyloric placement success and 

accuracy, while reducing complications in critically 
ill patients [57]. 

 
When to Choose Each Modality? A Clinical Decision Framework 
 

TABLE 2: Situations unsuitable for conventional NGT and the preferred assisted modality. 
 

Situation 
Main risk with blind 
insertion 

Preferred assisted 
modality 

Key sources 

Basal skull fracture, 
midface trauma 

Intracranial or false 
passage Optical 

Taylor et al. (2021a, 
2021b) [33,35] 

Impaired gag or cough 
(sedated, ventilated, 
comatose) 

Silent airway entry, 
pneumothorax 

Electromagnetic, optical, 
ultrasound 

Sakuramoto et al. 
(2026); Yaseen et al. 
(2022);  
Taylor (2024) [11,13,40] 

Oesophageal fistula, 
stricture, diverticulum 

Perforation, false tract Endoscopy, fluoroscopy 
Costa et al. (2024); C. 
Zhang et al. (2024) 
[47,48] 

Varices, bleeding or 
fragile mucosa 

Bleeding Endoscopy, optical 
Taylor et al. (2021b); 
Jatin et al. (2024) [32,35] 

Recent upper 
gastrointestinal surgery 

Anastomotic injury, 
misdirection 

Fluoroscopy, endoscopy 
C. Zhang et al. (2024); S. 
Zhang et al. (2026) 
[37,47] 

Repeated failed blind 
attempts 

Cumulative mucosal 
trauma 

Electromagnetic, optical, 
ultrasound 

Miyamoto et al. (2024); 
Podder et al. (2025) 
[31,43] 

Patient cannot be 
transported 

Risk of transfer for 
imaging 

Electromagnetic, optical Davis & Grandic (2026) 
[42] 

Post-pyloric feeding 
required 

Low blind success 
Optical, electromagnetic, 
endoscopy, fluoroscopy 

C. Zhang et al. (2024); 
Watanabe et al. (2022); 
Kang et al. (2025) 
[12,45,47] 

No ready access to 
radiography 

Delayed or absent 
confirmation 

Ultrasound 
Yaseen et al. (2022); 
Singer & Setton (2025) 
[2,11] 

Table 2 pairs each situation in which conventional 
insertion is unsuitable with the assisted modality 
best placed to deal with it. No modality covers every 
case, and in several of them more than one would be 
reasonable. 
 
Assisted NGTs apparently are safer than 
conventional blind NGTs mainly because they detect 
airway misplacement during insertion rather than 
after it. Across studies, guided tubes showed zero or 
near-zero tracheobronchial misplacement, while 
blind insertion carried a measurable risk of lung 
placement and pneumothorax. Meanwhile, gains in 
success rate and speed are less uniform. Camera-
guided and videolaryngoscope-assisted methods 
improved first-attempt success and shortened 
insertion in several trials. Electromagnetic guidance 
matched, but did not beat, blind success rates, and 
some videolaryngoscope techniques took longer 
than simple manoeuvres. For post-pyloric feeding, 
guided tubes clearly outperform blind placement, 
though camera tubes struggle to reach the jejunum. 
 
 

CONCLUSIONS 
Conventional blind NGT insertion is simple and 
widely available, but tube position is confirmed only 
after insertion, when airway misplacement and 
pneumothorax may already have occurred. Assisted 
techniques provide real-time information on tube 
position, and their most consistent benefit is safety, 
with zero or near-zero unrecognised respiratory 
misplacement across studies. Gains in placement 
success were less uniform. Optical, ultrasound, 
fluoroscopic, and endoscopic guidance generally 
outperformed blind insertion, electromagnetic 
guidance only matched it for gastric placement, and 
all guided methods were clearly superior for post-
pyloric access. These benefits must be weighed 
against equipment, training, radiation, sedation and 
transport requirements, and the evidence remains 
limited by small, heterogeneous, mostly single-
centre studies. Blind insertion therefore remains 
reasonable for low-risk, cooperative patients, 
whereas assisted techniques should be prioritised 
for high-risk patients and post-pyloric feeding, 
pending larger multicentre trials with standardised 
outcomes.
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