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Abstract

As avital tool for enteral nutrition support, the nasoenteric tube is widely used
in clinical practice for patients with severe diseases, strokes, and digestive tract
disorders. However, the use of a nasoenteric tube is often accompanied by a
variety of complications, which affect the recovery and quality of life of pa-
tients. In this paper, we provide a comprehensive summary of studies on na-
soenteric tube complications worldwide. We constructed a relatively complete
classification framework for complications, including mechanical complica-
tions, infectious complications, nutritional complications, respiratory compli-
cations, and other complications. Based on this classification framework, this
paper discusses the characteristics and mechanisms of various complications
and provides a theoretical basis for the prevention and nursing of nasoenteric
complications in clinical nursing.
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1. Introduction

Enteral nutrition is a common therapeutic modality in clinical practice. For pa-
tients at high risk of aspiration due to dysphagia, gastroesophageal reflux, or gas-
tric paralysis, both domestic and international guidelines recommend post-pylo-
ric feeding to ensure safe and effective nutritional delivery [1]-[4]. Nasoenteric
tubes, a widely used post-pyloric feeding method, are inserted via the nasal cavity,
passing through the pharynx, esophagus, and stomach, and are advanced into the

duodenum or jejunum for enteral nutrition infusion [5]. Globally, approximately
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10% of hospitalized patients receive enteral nutrition via nasoenteric tubes annu-
ally. However, their use can be associated with various complications, including
tube occlusion, displacement, nasal mucosal injury, and other adverse events.
These complications not only compromise the patient’s nutritional status and
treatment efficacy but may also prolong hospitalization, necessitate additional in-
terventions, and potentially increase morbidity and mortality [6] [7]. Nasoenteric
tube-related complications refer to adverse reactions caused by mechanical, infec-
tious, metabolic, or improper nursing factors during placement and use, which
may result in local tissue damage, aspiration, or nutritional imbalance. Therefore,
accurately identifying the types and mechanisms of these complications and im-
plementing effective interventions are crucial for ensuring patient safety. While
some studies on related complications have been conducted domestically, they are
limited and outdated. This study aims to review the literature on nasoenteric tube
complications from both domestic and international sources, with a focus on sum-
marizing the associated adverse events. The goal is to reduce their incidence and

improve nursing quality through informed guidance and intervention strategies.

2. Mechanical Complications
2.1. Tube Obstruction

Tube obstruction is one of the most common mechanical complications associ-
ated with nasoenteric tube placement and is a significant cause of unplanned ex-
tubation [8]. Previous studies indicate that the incidence of tube blockage ranges
from 4.0% to 8.0% [9] and 3.0% to 20.9% [10]. Tube occlusion primarily results
from physical, chemical, and biological factors, such as the excessive viscosity of
nutritional solutions, a narrow lumen diameter, slow infusion rates, or the for-
mation of precipitates due to incompatibility between medications and nutritional
fluids, as well as the reflux of gastrointestinal secretions. Additionally, improper
nursing practices, such as delayed flushing or insufficient flushing volume, are
significant contributing factors [11]. Tube occlusion not only disrupts the conti-
nuity of nutritional support but may also necessitate re-insertion of the tube, in-
creasing patient discomfort and healthcare costs. To prevent occlusion, current
clinical protocols emphasize standardized flushing procedures, including avoid-
ing concurrent infusion of medications and nutritional solutions through the
same line [12], employing pulsatile flushing before and after infusion, utilizing
dedicated enteral nutrition preparations, and thoroughly assessing the stability of
medications before dissolution and filtration.

Once the blockage occurs, the commonly used clinical methods include flush-
ing with the injection of warm water, using enzyme preparations such as trypsin,
and physical and chemical methods such as sodium bicarbonate solution or so-
dium citrate to relieve the blockage [10]. Recent research has focused on under-
standing the mechanisms of tube blockage and optimizing preventive strategies,
such as designing nasal-enteric tube occlusion prevention protocols [13], and es-

tablishing standardized flushing procedures and training systems [14]. In addi-
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tion, some studies have proposed the use of positive pressure tube flushing tech-
nology or a continuous micro-flushing system to maintain lumen patency, and
artificial intelligence-assisted infusion monitoring systems have also been pro-
posed to identify the risk of tube blockage in real time. With the advancement of
technology, electromagnetic guidance [15] and visualization technology [16] have
also been used in the process of nasoenteric tube placement, which can avoid
blockage caused by displacement or folding through real-time monitoring of the
tube status and accurate positioning. Qualitative interview research further con-
firmed that the incidence of serious misplacement (such as pneumothorax and
misplacement into the airway) by trained nurses was significantly lower than that
of traditional blind insertion when using electromagnetic or visual guidance at the
bedside. Moreover, research pointed out that continuous training and a standard-
ized verification process were the key to ensuring the long-term safety of opera-
tion [17]. In conclusion, although nasoenteric tube blockage is a common prob-
lem, its incidence is expected to be further reduced through standardized man-
agement and technical innovation, so as to provide patients with safer and more

effective enteral nutrition support.

2.2. Displacement

Displacement or malposition of nasoenteric tubes is a common complication in
clinical enteral nutrition support therapy, with an incidence rate of 14.7% during
tube placement, of which 2.1% result in severe complications or even mortality
[18]. During the indwelling period, the displacement or dislodgement rate can
reach up to 33%, and the incidence of tube occlusion increases with prolonged use
[19]. Such events may lead to interruption of nutritional delivery, aspiration, gas-
trointestinal perforation, or infection, potentially endangering patient life [20].
Currently, high-risk populations for tube displacement or malposition primarily
include critically ill patients, those with impaired consciousness, mechanically
ventilated patients, and individuals with abnormal gastrointestinal anatomy [21].
Manifestations of displacement or malposition are diverse, including coiling within
the stomach, migration into the esophagus or reflux into the oropharynx, or malpo-
sition into non-target areas such as the bronchi, thoracic cavity, or abdominal cavity,
with gastric dislodgement being the most common. Entry into the airway or tho-
racic cavity can cause severe complications. The main causes of nasoenteric tube
displacement include voluntary or unconscious removal by the patient, vigorous
coughing, vomiting, frequent positional changes, inadequate fixation, and pro-
longed indwelling time. Additionally, some patients exhibit agitation or scratching
behaviors due to discomfort, which can also lead to displacement. After successful
placement, fixation is typically achieved with adhesive tape; however, factors such
as facial hair, sweat secretion, and oily skin can reduce adhesive efficacy, resulting
in tube displacement or unplanned removal, thereby hindering enteral nutrition de-
livery [22]. Yang Qian reported that the improved fixation method using 3M+ fine

adhesive tubes can enhance patient comfort, and reduce the rates of tube displace-
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ment, dislodgement, facial injuries, and associated complications [23].

3. Infectious Complications

Nasal Mucosal Pressure Injury

Nasal mucosal pressure injury (NMPI) refers to tissue damage caused by sustained
compression or traction from medical devices such as nasoenteric feeding tubes
on the nasal mucosa [24]. Patients in intensive care units are at high risk due to
critical illness, limited mobility, and extensive use of nasal medical devices [25].
Studies indicate that the incidence of NMPI ranges from 10% to 35.47% [24] [26].
Owing to the delicate structure, rich blood supply, and unique histological char-
acteristics of the nasal mucosa, it has low pressure tolerance. Damage can rapidly
progress to ulcers or chronic wounds and may lead to severe complications such
as nasal adhesions, septal perforation, or bacteremia [27]. These outcomes not
only exacerbate patient suffering and prolong hospitalization but also increase
healthcare costs and may result in legal disputes [28].

The occurrence of this type of mucosal injury is influenced by multiple factors.
Studies indicate that prolonged nasotracheal tube placement increases the risk of
nasal mucosal pressure injury, with approximately two-thirds of such injuries oc-
curring within four days post-insertion [29]. Additionally, improper fixation meth-
ods, such as excessive adhesive tension or the use of rigid, inelastic, oversized, and
difficult-to-adjust airway devices that hinder ventilation, can significantly exacer-
bate local nasal cavity compression, serving as critical etiological factors [30]. Pa-
tients with comorbidities such as diabetes mellitus, malnutrition, hypoalbu-
minemia, or those receiving vasopressor therapy are more susceptible to tissue
ischemia-induced damage [31]. Furthermore, inadequate knowledge and non-
standardized assessment of mucosal injuries among healthcare providers consti-
tute important contributory factors [32]. Currently, clinical preventive strategies
primarily rely on nursing expertise, lacking targeted risk assessment tools. Re-
search recommends selecting flexible, conformable tube materials and employing
appropriate fixation methods to minimize localized pressure, along with regular
evaluation of the nasal mucosa. Additionally, enhancing specialized training for
ICU nursing staff to improve their ability to identify and manage mucosal injuries
is essential for preventing such complications.

Although nasoenteric tube use may cause other infectious complications, such
as maxillary sinusitis and bacteremia, because the incidence of these complica-
tions is low, most of them are related to factors such as the patient’s immune status
and nursing practices. NMPI is the most common complication associated with a
nasoenteric tube because of the high sensitivity of the nasal mucosa to continuous

compression. Therefore, this study mainly focused on nasal mucosal pressure injury.

4. Nutritional Complications
Refeeding Syndrome

Refeeding syndrome is a critical metabolic complication that warrants heightened
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vigilance during enteral nutrition therapy, particularly in patients with prolonged
fasting or severe malnutrition. Initiating enteral feeding rapidly in these popula-
tions significantly elevates the risk of developing this syndrome [33]. Clinical
manifestations include electrolyte disturbances, arrhythmias, heart failure, and
neurological dysfunction. Failure to promptly identify and intervene can lead to a
severe prognosis or life-threatening conditions [34]. Research indicates that na-
soenteric tube feeding is a key precipitating factor for refeeding syndrome, which
is associated with the incretin effect, whereby nutrients directly entering the gas-
trointestinal tract stimulate excessive insulin secretion, thereby accelerating cellu-
lar uptake of phosphate, potassium, magnesium, and thiamine, resulting in met-
abolic derangements [35]. Therefore, during the initiation phase of nutritional
support, a gradual feeding strategy should be implemented, with initial caloric in-
take recommended at 10 - 20 kcal/kg/day, progressively increased based on the
patient’s tolerance. Prophylactic supplementation of phosphorus, potassium,
magnesium, and vitamin B1 should be administered before feeding. Throughout
the feeding process, close monitoring of electrolyte levels, electrocardiogram, and
cardiopulmonary function is essential to ensure the safety and efficacy of the nu-

tritional intervention.

5. Respiratory Complications

5.1. Aspiration

Compared with a nasogastric tube, a nasoenteric tube has certain advantages in
reducing the incidence of aspiration in general patients. However, for the special
group of patients with mechanical ventilation, a meta-analysis of 8 RCT's (a total
of 676 cases) showed that there was no statistically significant difference in the
incidence of aspiration between nasoenteric tube feeding and gastric tube feeding
[36], which may be related to factors such as decreased airway protection ability
and inhibition of gastrointestinal motility in patients with mechanical ventilation.
However, this study also confirmed that a nasoenteric tube can significantly re-
duce the incidence of ventilator-associated pneumonia (VAP, RR = 0.69) and gas-
tric retention (RR = 0.11), suggesting that a nasoenteric tube still has higher safety
in patients with mechanical ventilation. It is important to note that nasal bowel
loops do not completely avoid the risk of aspiration: patients with delayed gastric
emptying and intestinal obstruction or gastric paralysis may still experience gastric
reflux to the throat [37]; the risk of aspiration is also increased if the patient has
impaired consciousness, an impaired cough reflex, or is lying flat while feeding.
Clinical manifestations typically include sudden choking, dyspnea, and cyano-
sis; if aspiration pneumonia develops, symptoms may include fever, purulent spu-
tum, and auscultation revealing moist rales or wheezing, with imaging showing
pulmonary infiltrates [38]. In the event of aspiration, immediate cessation of feed-
ing, prompt airway suctioning, and, if necessary, bronchoscopic lavage are re-
quired; if pneumonia is present, targeted antibiotic therapy should be guided by
sputum culture results. Preventive measures include elevating the head of the bed
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by 30° to 45°, maintaining the position for at least 30 minutes post-feeding, regu-
larly verifying the position of the nasoenteric tube to prevent displacement, and
monitoring gastric residual volume—pausing feeding if residual exceeds 500 ml—
and administering prokinetic agents as needed [39]. Furthermore, for such pa-
tients, clinical practice may involve placing an additional nasogastric tube in the
contralateral nostril for gastric decompression or directly inserting a triple-lumen

gastrointestinal tube [40].

5.2. Airway Obstruction

Airway obstruction is a serious complication that can occur during nasoenteric
tube placement, often resulting from catheter compression of the larynx or tra-
chea, particularly when using larger-diameter tubes or in patients with limited
neck mobility [20]. In patients with prolonged bed rest and pulmonary infections,
accumulation of secretions or sputum can also precipitate airway blockage. Clin-
ical manifestations typically include sudden onset dyspnea, stridor, tracheal tug,
and rapid decline in oxygen saturation, with severe cases leading to asphyxia [41].
In such cases, immediate removal of the catheter is indicated, along with urgent
oxygen inhalation or mechanical ventilation support; if airway obstruction is
caused by mucus plugging, enhanced suctioning, nebulization, and airway humid-
ification therapies should be implemented. To prevent airway obstruction, it is
recommended to select a soft, flexible nasogastric tube with a diameter of 8 - 12
Fr. Ultrasound-guided placement can be employed to minimize blind insertion
and repeated adjustments, thereby reducing patient discomfort [42]. During fixa-
tion, avoid compressing the airway region, and regularly monitor the external
length and position of the catheter. Additionally, airway care measures such as
regular turning, percussion, and nebulization can help reduce secretion retention

and lower the risk of obstruction [43].

6. Conclusion

As an important method of clinical enteral nutrition, the nasoenteric tube plays a
key role in improving the efficiency of nutrition supply and prognosis of critically
ill patients. However, a variety of complications are prone to occur during its
placement and use, especially tube plugging, displacement, and nasal mucosal
pressure injury, which not only affect the recovery of patients, but also signifi-
cantly increase the length of hospital stay and medical costs. Studies have shown
that nasoenteric tube blockage can prolong the length of hospital stay by about 2-
3 days [44]. Treatment of displacement and pressure injuries requires additional
nursing measures, medications, and possibly surgical interventions, further in-
creasing treatment costs [45]. Therefore, based on a systematic review of domestic
and foreign studies, this paper constructed a classification framework of compli-
cations from multiple dimensions, such as mechanical, infectious, nutritional, and
respiratory, and analyzed the occurrence mechanism, influencing factors, and pre-

vention and control countermeasures of various complications in detail (Table 1).
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Table 1. Risk factors and nursing interventions for nasoenteric tube-related complications.

Complication Key Risk Factors Recommended Nursing

Type Interventions

Tube High viscosity of nutrition, drug Use regular pipe flushing,

Obstruction precipitation, secretion optimize the compatibility of
accumulation, narrow tube, nutrient solutions, and employ
improper nursing operation dedicated pipes and filters.

Displacement  Impaired consciousness, severe Use electromagnetic guidance or
coughing, vomiting, frequent visualization technology to ensure
positional changes, inadequate tube the correct fixation of pipelines,
fixation and regularly inspect the pipeline

positions.

Nasal Mucosal Prolonged tube placement, improper Use soft, well-fitting tubes, proper

Pressure Injury fixation, inappropriate patient fixation methods, regular nasal
positioning, and conditions such as mucosa assessment, and
diabetes or malnutrition strengthened training for ICU

nurses.

Aspiration Delayed gastric emptying, impaired Elevate the head of the bed 30-
consciousness, weakened cough 45°, maintain position post-
reflex, supine feeding, high gastric ~ feeding, and regularly confirm
residual volume tube tip position.

Airway Tube pressure on the airway, Choose soft tubes, perform

Obstruction secretion accumulation, excessively regular suctioning, administer
large tube, and limited neck aerosol inhalation therapy, and
movement avoid pressure on the airway area.

This study found that there were still deficiencies in risk assessment, standardized
nursing procedures, and intervention strategies. In the future, multi-center stud-
ies should be strengthened, evidence-based prediction, prevention, and control
pathways should be constructed, and precise and individualized enteral nutrition
support management should be promoted to improve patient outcomes and save

medical resources.
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