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Abstract
Study Objective: Establish complications and risk factors that are associated
with blind tube insertion, evaluate the validity of correct placement verification methods, establish the rationales supporting its employment by anesthesia providers, and describe various deployment facilitators described in current literature. Measurements: An exhaustive literature review of the databases Medline, CINAHL, Cochrane Collaboration, Scopus, and Google Scholar was performed applying the search terms “gastric tube”, “complications”,
“decompression”, “blind insertion”, “perioperative”, “intraoperative” in various order sequences. A five-year limit was applied to limit the number and
timeliness of articles selected. Main Results: Patients are exposed to potentially serious morbidity and mortality from blindly inserted gastric tubes. Risk
factors associated with malposition include blind insertion, the presence of
endotracheal tubes, altered sensorium, and previous tube misplacements.
Pulmonary aspiration risk prevention remains the only indication for anesthesia-related intraoperative use. There are no singularly effective tools that
predict or verify the proper placement of blindly inserted gastric tubes. Current placement facilitation techniques are perpetuated through anecdotal experience and technique variability warrants further study. Conclusion: In the
absence of aspiration risk factors or the need for surgical decompression in
ASA classification I & II patients, a moratorium should be instituted on the
elective use of gastric tubes.
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1. Introduction
According to a healthcare study published by the Society of Actuaries in 2010,
over 19 billion healthcare dollars were spent in the United States on preventable
medical errors [1]. Iatrogenic injury caused by blind gastric tube insertion is one
such error that carries high morbidity and mortality. In 2013, over a million nasogastric tubes were inserted in the United States and the reported rate of misplacements in medical literature was estimated at 1.2% - 2.4% with over half occurring in mechanically ventilated patients [2] [3]. Anesthesia providers routinely perform blind intubations in this vulnerable population and cite surgical
and anesthetic indications as rationales for placement during general endotracheal anesthesia (GETA). However, given the blind nature of this technique, patients are subject to adverse sequelae from a commonly performed and familiar
treatment option.
The sump drainage tube is the most often deployed device during the perioperative period and features a dual lumen design. One lumen allows for drainage or as a conduit for medications and lavage while the second lumen functions to permit air passage. Lacking this innovation, negative pressure can result
in a stomach lining injury or promote a mechanical obstruction. This design
helps mitigate this risk and is intended to prevent the mucosal wall from refluxing back into the tubing. The dual lumen sump drainage tube is often inserted in
emergency room patients requiring emergent gastric decompression or lavage
and is used regularly in the perioperative and postoperative management of surgical patients. When used intraoperatively, the gastric tube is used to evacuate
air or fluid retained in the stomach. Gastric tubes are often placed in patients
undergoing general anesthesia even in the absence of a surgical indication.
Those supporting its practice believe that routine gastric content decompression
can ameliorate postoperative nausea and vomiting (PONV). Other providers
maintain that this practice reduces aspiration risk by evacuating gastric contents
that are produced throughout the intraoperative period. However, literature advocating gastric decompression by anesthesia providers is largely deficient. This
was compellingly illustrated in an editorial aptly named “The other tube in the
airway: what do we know about it?” by Martin & Aunspaugh [4]. They maintain
that gastric tube use by anesthesia providers is based on ritual and that evidential
support is lacking. Additionally, they called for more research and dialogue to
examine the value of gastric tube insertions in the absence of aspiration risk or
surgical indications.
The purpose of this literature review is to establish complications and risk
factors that are associated with blind tube insertion, evaluate the validity of correct placement verification methods, establish the rationales supporting its employment by anesthesia providers, and describe various deployment facilitators
described in current literature. Due to the multitude of terms that have resulted
from manufacturer branding, the tube’s primary purpose, and terminal tip location, “gastric tube (GT)” will be applied throughout the remainder of this review. It will be generically applied to any artificial enteric device inserted orally
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or nasally to decompress, lavage, and/or administer medication and nutrients to
the alimentary tract.

2. Methods
To maintain validity and for the purpose of disseminating the most current evidence directed at this review’s objective, a five year limit was applied to exclude
any literature published prior to 2009. Pre-search inclusion criteria were literature reviews, randomized controlled trials, and cohort studies in the English
language (or those foreign articles conveniently translated into English.) All
subject age groups were included for review since the practice of gastric tube insertion, regardless of age, lies within an anesthesia provider’s scope of practice.
Exclusion criteria included literature that described a singular case study or literature reviewing case studies and articles whose primary purpose was related to
the goal of perioperative gastric decompression.
An exhaustive literature review of the databases Medline, CINAHL, Cochrane
Collaboration, Scopus and Google Scholar was performed applying the search
terms “gastric tube”, “complications”, “decompression”, “blind insertion”, “perioperative” and “intraoperative” in various order sequences. The various orders
sequences employed were gastric tube + complications; gastric tube + decompression; gastric tube + perioperative; gastric tube + intraoperative; gastric tube
+ blind insertion. This literature search strategy revealed no review articles or
prospective/retrospective investigation of any kind related to complications associated with blind GT intubations by anesthesia professionals during the perioperative period. However, evidenced by the amount of complication case reports and GT placement facilitation methods published in anesthesia and surgical peer-reviewed journals, one would surmise that a problem does exist and
warrants further investigation. The described five year limitation and data extraction measures were applied. Twenty-one case studies were selected for this
review after they were carefully scrutinized to make certain that those involved
in the GT insertion or management of the affected patient were anesthesia professionals (see Figure 1). Due to the paucity of literature pertaining to GT complication incidence among anesthesia professionals a short review of medical literature is reasonable. It is not this review’s intent to provide a similarity comparison, but to illuminate the unfavorable sequelae that can potentially occur as
the result of the blind method of insertion used by other health professionals
engaging in this practice. All other articles in this review were restricted to a five
year limit as well for the purposes of disseminating only the most current evidence.

3. Results
3.1. Complications and Risk Factors
Case Reports. Invasive medical procedures convey some level of risk; however,
it is the blind unassisted method of insertion that gives the GT the potential for
serious harm. The ipsilateral piriform sinus and arytenoid cartilages are recog45
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Figure 1. Search strategy.

nized as the most common points of resistance as the tube enters the hypopharynx [5]. Aggressive tube handling and the GT’s predilection for low resistant
tracks may also be factors that contribute to the complications seen with blind
intubations. Due to the early anatomically shared respiratory and alimentary
structural pathway, tubes can enter the tracheo-bronchopulmonary system and
be the cause of significant injury. Moreover, malposition may be underappreciated due to the removal of misplaced tubes prior to incurring injury and the
provider’s ignorance of the incorrect position [3]. Twenty-one case reports describe complications or iatrogenic injury as the result of blind GT intubation by
anesthesia professionals (see Table 1).
In the absence of gastric aspirate or with the suspicion of malposition several
case reports have identified intrapulmonary misplacement precluding injury.
This type of malposition can occur due to the shared anatomic pathway and the
close proximity of the glottis in relationship to the opening of the esophagus.
Govindarajulu et al. identified an endobronchial placed GT by direct laryngoscopy (DL) subsequent to a ventilator leak [6]. Similarly, Sahu & Baliarsing report
a reservoir bag collapse caused by a tracheal misplaced GT even after a false positive when employing the epigastric air auscultation method for verification
[7]. Both misplacements were identified immediately and removed prior to
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Table 1. Review of complications by case study.
Case Study

Demographics

Attempts

Complications

Outcomes

Hynh 2009

67 year-old male
Esophagectomy

One

Gastric fistula

Emergent thoracotomy

Hirshoren 2009

77 year-old female
Embolectomy

Multiple

Pharyngeal injury,
infected hematoma

Irrigation and debridement of
infected wound

Hegde 2010

60 year-old male
Intensive care unit

Multiple

Bronchial malposition

Pneumonia, death (may not be
related to gastric tube)

Khanna 2012

22 year-old male
Gastric pull-up

One

Indeterminate position

No adverse sequel

Lin 2012

47 year-old male
Peptic ulcer repair

Two

Endotracheal tube coiling and
constriction

Pulmonary edema

Daliya 2012

32 year-old male
Laparotomy

Not
specified

Gastric perforation

Emergent laparotomy

Nanjegowda 2013

45 year-old male
Cholecystectomy

One

Tracheal malposition

Recurrent laryngospasm

Ranier 2013

50 year-old
Anterior/posterior
spinal fusion

One

Fractured tip

Coughed up fractured tip in
recovery room

Kerforne 2013

44 year-old female
Gastric bypass

One

Tracheal malposition

Tracheal aspiration of dye

Turabi 2014

39 year-old female
Shoulder surgery

Multiple

Esophageal perforation,
pneumothorax

Esophageal stent, chest tube

Ching 2014

78 year-old male
Esophagogastrectomy

One

Unsuccessful attempt

Surgical facilitation to prevent
further injury

Govindarajuru 2014

60 year-old male
Cholecystectomy

One

Tracheal malposition

Removed without sequel

Joseph 2014

66 year-old female
Tracheostomy

One

Pulmonary malposition

Ventricular tachycardia, pleural
effusion, pneumonia

Isik 2014

70 year-old male
Cholecystectomy

Not
specified

Esophageal perforation

Emergency thoracotomy,
esophageal repair

Burad 2014

52 year-old female
Aneurysm coiling

Two

Laryngeal injury

Esophagoscopy

Acharya 2014

60 year-old male
Laparotomy

Two

Gastric tube knotting around
endotracheal tube

Removed without sequel

Sahu 2015

31 year-old
Cholecystectomy

One

Tracheal malposition

Removed without sequel

Bagharwal 2015

17 year-old female
Gastric pull-up

Multiple

Gastric tube and nasopharyngeal
temperature probe entanglement

Nasal bleeding

Kalava 2015

64 year-old male
Mandibular surgery

One

Bronchial malposition

Removed without sequel in
recovery room after x-ray
revealed misplacement

Garg 2015

35 year-old female
Cholecystectomy

One

Self knotting of gastric tube
through supraglottic device

Removed objects en masse
without sequel

Raut 2015

70 year-old male
Coronary bypass & graft

One

Bronchial malposition

Removed without sequel in
intensive care unit after x-ray
revealed misplacement
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incurring injury. Kavala et al. reported an uncomplicated GT insertion, not recognized intra-operatively, that was endobronchially malpositioned diagnosed by
chest x-ray in the post-anesthesia care unit [8]. The authors recalled difficulties
with maintaining ventilation however were unable to discern the causative factor. Ventilator failure, leak or difficulty in delivering ventilation should alert the
practitioner to a possibility of pulmonary GT malposition. However, these ventilatory cues resulting from the negative pressure caused by the application of
suctioning are not always present or diagnostic of an endobronchial placement
and can go unrecognized. The potential harm introduced by an unrecognized
pulmonary malposition is described in 3 case reports by Raut et al, Kerforne et

al, and Nanjegowda et al. [9] [10] [11]. They all report missed bronchial malpositioned GTs even in the absence of the difficulties depicted by the prior case
studies. Kerforne et al. reported a methylene blue injection into the GT and
upon noting dye present inside the endotracheal tube (ETT) realized the pulmonary malposition. Nanjegowda et al. describe refractory laryngospasm in a
patient with an endobronchial malpositioned GT that persisted until the offending object was removed. Hegde & Rao, described as a “near miss,” recount
events preceding the patient’s ultimate demise that included a bronchially malposition GT in an already respiratorily compromised patient [12]. A GT placed
into the lung emphasizes the importance of verification procedures after insertions that are specific in identifying pulmonary GT misplacements. However,
even the gold standard for GT placement verification retains its own limitations
which are related to errors in human interpretation. Khanna et al. presented a
case where the gastric tube position was indeterminate. Even a confirmation by
radiograph proved inconclusive; giving the appearance of thoracic malposition
when in fact the tube was correctly positioned [13].
Complications are sometimes related to the mechanics of the tube itself and
even correctly placed tubes can create a quandary or contribute to an injury.
Tube coiling and knotting were described in 4 case studies with 2 GTs wrapping
around endotracheal tubes (ETTs), one self-knotting through a supraglottic device and an intranasal temperature probe/GT entanglement. Acharya et al,
Chaudhary et al, and Garg & Kapoor all recount intraoperative events where the
GT became entangled around other insitu devices or self knotted preventing unhindered GT removal [13] [14] [15]. The entanglements occurred with an endotracheal tube, a nasopharyngeal temperature probe and an supraglottic airway,
respectively. Complications were avoided by carefully removing the GT and offending object en masse with particular attention to avoiding injury. However, if
unrecognized a traumatic soft tissue injury is reasonable especially if the removal
is through orifices that may not permit the easy extraction of a knotted mass. In
one ETT/GT entanglement reported by Lin et al, the coiling of the GT around
the ETT was constrictive enough to cause negative pressure pulmonary edema
[16]. The presenting signs were high peak airway pressures, decrease in tidal volumes, and oxygen desaturation to 85%. The diagnosis was confirmed with direct laryngoscopy after bronchospasm and endobronchial intubation were ruled
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out.
Mucosal or soft tissue trauma is not always avoidable and is primarily due to
the blind nature of the insertion. Without the ability to visualize the entire
placement and the presence of fragile and often friable structures lying in the
path of the GT, blind insertions can contribute to serious harm. Traumatic injury resulting in superficial damage, perforation or fistula formation was reported in 6 case studies and either urgent or emergent procedures ensued as a
result of this complication. Burad et al. [17] and Hirshoren et al. [18] both reported serious soft tissue injuries prompting intervention and subsequent intensive care evaluation post-procedure. Gastric perforation was described by Daliya

et al. [19] and Hynh et al. [20]; both resulted in diagnostic re-operations and
consequent surgical repair. Other high morbidity complications, including esophageal perforation, were identified as well. A case report by Turabi et al. had
recounted multiple difficult unsuccessful GT insertion attempts that resulted in
pneumothorax and an esophageal stent for the treatment of the iatrogenic tear
[21]. Isik et al. recounted an esophageal perforation from a perioperative GT insertion on post-operative day two [22]. The perforation was diagnosed by esophagogastroduodenoscopy (EGD) and the patient underwent an emergent thoracotomy and jejunostomy placement. This highlights the susceptibility of injury
from a blindly inserted GT even without reported placement difficulty.
Gastric tubes should be inspected after removal in the same fashion as one
would a central line or other invasive tube. A fractured portion of the GT was
coughed up by a patient in the post anesthesia care unit reported by Ranier &
Costello [23]. Unrecognized intraoperatively, the GT was found to be fractured
at the terminal end when retrieved for inspection. The gastric tube featured an
inner lumen strikingly similar to the outer lumen which gave the appearance of
an intact tube upon removal. This scenario emphasizes the need for practitioners
to familiarize themselves with institution specific products and the importance
of vigilance during extraction procedures.
Resistance or inability to advance the GT should alert the practitioner to a
possible difficult placement. Many of the reports described resistance or difficulty in the primary placement while others depicted more than one or multiple
attempts. Resistance encountered should therefore prompt the practitioner to
abort any more attempts and instead use alternate methods of insertion especially with a patient specific condition that would predispose them to injurious
sequelae. Ching et al. describe a case in which after meeting resistance avoided
further re-insertions to prevent an injury in a post-esophagogastrectomy patient
[24]. This allowed surgical involvement in the placement of the GT which likely
avoided a mucosal injury in a susceptible patient.

Complication & Risk Factors— Medical Literature. Malpositioning was
identified as the most common complication [25] [26] [27] [28] [29] associated
with blind GT intubation. This complication is often underappreciated and unrecognized by the provider due to the lack of resistance encountered [30] and
subsequent removal of the malpositioned tube prior to incurring injury [2].
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Thoracic injuries were identified in five of the seven complication articles with
pneumothorax cited as one of the severe adverse sequelae that resulted in death
[3] [25] [26] [28] [29]. A systematic review of 9931 total patients, including data
derived from four randomized controlled trials (RCT) and one case controlled
study, reported a 2% rate of tracheobronchial malpositioning [25]. A literature
review in 2014, consisting of a large heterogeneous cohort of critically ill patients
from five research studies, conferred a significant association between pulmonary trauma and high morbidity and mortality rates [28]. However, underreporting and ignorance of tube malposition may contribute to lower rates [29]
and therefore the prevalence of injury is likely underappreciated. Along with
malpositioning, morbidity and mortality associated with bronchopulmonary injury should be of concern and those performing blind GT insertions must recognize its potential for harm.
Other sites for misplacements are associated with overzealous handling, unintentional tube coiling, kinking of the tube within the alimentary tract, or inadequate length insertion. Esophageal placements due to dislodgement or tube
coiling are other areas where malpositioning can occur. Esophageal placement
increases aspiration risk [25] [27], contributes to symptoms of gastro-esophageal
reflux [27] and results in perforation with or without pneumothorax [26] [29].
This is particularly important especially due to the high mortality rate (13.2%)
associated with iatrogenic esophageal perforation and was substantiated by a
meta-analysis in 2013 ([31]. A descriptive study, reviewing 381 consecutive radiographs in neonates over a 1-year period, reported a misplacement rate of 59%
of which 6% were located in the esophagus [27]. The investigators report a low
rate of bronchopulmonary misplacements in the neonate population. However,
study design, one-plane radiographs, and the lack of routine radiographs may
have limited their conclusions.

Risk Factors. Certain predisposing risk factors have been attributed to blind
GT malpositioning; factors of which every practitioner engaging in this particular practice should be cognizant. Sparks et al. found mechanical ventilation a
factor in 113/187 (60.4%) misplacements with no difference with respect to ventilator setting or presence of ETT or tracheostomy [25]. This was corroborated
by another review in 2010, by Giantsou & Gunning [29], citing it as a factor in
more than 50% of misplacements. Of these, 66% developed serious thoracic
complications such as pneumothorax (80%). A cuffed ETT offered no protection
[28] or unexpectedly contributed to an increased risk for bronchopulmonary
displacement [3]. Quandt et al. [27] also found an association between the presence of an ETT and lower esophageal misplacement in neonates (odds ratio 2.74,
95% Confidence Interval, P = 0.003). In 2014, data collected from 1 RCT and 7
observational studies identified younger age, experience of provider, depressed
gag reflex, altered level of consciousness and tube type/size factors associated
with misplacements in children [26]. The previously mentioned risk factors, in
addition to critical illness and abdominal distention, were also implicated with
malpositioning in adults [28]. The choice of endotracheal cuff can also affect
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malpositioning rates. The introduction of high volume low-pressure cuffs ETTs
are believed to be a risk factor due to the softer cuff texture compared to previously utilized low volume high-pressure cuffs [29]. Two literature reviews
identified prior unsuccessful GT attempts as another factor contributing to the
malpositioned tubes [25] [31]. Sparks et al. cited repeat misplacement rates following tube repositioning as high as 32% [25]. They calculated a cumulative
mortality rate greater than 20% with repeat attempts. This propensity for increased morbidity caused by repeat attempts at insertion was corroborated by
Marderstein et al. [31] who found that of those with one previous misplaced
tube, 32% resulted in multiple repeated misplacements which increased the risk
for pneumothorax with each additional malposition (p < 0.05). Before attempting a secondary blind insertion one should consider the risk exposure when deciding whether that risk supersedes the previously perceived benefits.

3.2. Verification Methods
Radiographs remain the standard to which all other verification methods are
compared when testing for accuracy. Although the gold standard, the routine
use of radiographs as a verification technique is limited by cost, time constraints
and is subject to incorrect interpretation. Misinterpretation of radiographs was
highlighted in a 6-month prospective re-audit that identified a 17% rate of reading errors by radiologists [32]. All errors were related to unrecognized tube
placement errors including a right main bronchus GT intubation. However,
during the intraoperative period GT are placed blindly and most never verified
by radiography for practical reasons.
Several portable verification methods are currently available for use and are
extensively discussed throughout nursing and medical literature. Capnometry or
capnography, biochemical testing, and ultrasonography are all methods available
for use in the operating room. These techniques carry significant advantage over
radiographs in their portability and ready availability of equipment.

Unsupported Methods. The auscultation method involves the instillation of
air while simultaneously listening over the epigastrium for noise caused by turbulent airflow entering the stomach. Air instillation, even with broncho-pulmonary or esophageal misplacement, can elicit a noise similar to that heard with
correct gastric placement and often mistakenly results in a false prediction assessment [33] [34] [35] [36] [37]. Error rates as high as 50% were noted by Makic et al. [37] and proved to be unreliable or ineffective with most suggesting its
abolishment as a verification method [34] [35] [37] [38] [39]. Despite a wealth of
literature spanning 20 years calling into question its validity and practice alerts
made by major associations, two systematic reviews identified it as the most
widely used verification method among nurses [33] [34]. Parenthetically, four of
the GT complication case reports [7] [11] [12] [13] reviewed used the auscultation technique to verify placement. Nanjegowda [11] et al. and Sahu & Baliarsing
[7] both reported air auscultated over the epigastric although the GT was veritably endobronchial.
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Tube aspirate can be obtained to visually distinguish between intestinal and
GT placements. However, due to color and consistency similarities shared by
gastric and pulmonary aspirates, this method is unreliable with broncho-pulmonary misplacements [33] [34] [37] [38]. Supported by a wealth of evidence,
both techniques should be abolished as predictive methods used to verify terminal tip location.

Aspirate and Biochemical Markers. Bilirubin, pH, and pepsin/trypsin are
biochemical markers that can be identified by testing fluid aspirated from the
GT and used in the prediction of terminal tip location. A systematic review, with
stringent inclusion criteria and quality assessments, determined that pH testing
alone was unreliable [40]. Moreover, the authors found that when coupled with
bilirubin, this resulted in a high specificity rate (0.99) for intestinal tube position
but was poorly sensitive in identifying stomach tube placements. Conclusively,
the investigators were unable to support the accuracy of such methods and suggested the need for stronger evidence. Tests with higher pH value thresholds
proved inconsistent when used alone [37] [39] [40] and were limited by commonly prescribed drugs that raise stomach pH [33] [35]. Only one study established pH to be an effective tool when determining tube position, but was limited by small sample size and the objectionable use of pH paper in lieu of pH
meters [39]. Ultimately, successful biochemical testing is wholly dependent on
the ability to obtain aspirate fluid and tube collapsibility was cited as a frequent
obstacle to obtaining a sample for testing [40].

Capnometry/Capnography. Carbon dioxide (CO2) detection is a verification
method readily available to anesthesia providers. Capnometry and capnography
are fundamentally similar except capnography provides a continuous analysis of
CO2 by waveform and capnometry is conceptually a point of care modality. The
strongest level of evidence pertaining to CO2 as a verification tool is a meta-analysis that supports the use of capnography/capnometry [41]. However, the
authors maintain that its role is limited to broncho-pulmonary misplacement
identification and not effective in alimentary tract malposition recognition.
Turgay & Khorshid [39] also supported this method’s validity for assessing
broncho-pulmonary malpositioning, but advised that this must also be combined with biochemical markers to detect esophageal placements. Another factor
that can limit its usefulness in detecting pulmonary misplacement is the presence of luminal fluid blocking the flow of gas mixtures needed for CO2 detection
to occur [35]. Other limitations to the previously reviewed techniques are costs
and additional resource allocation imposed by point-of-care testing and a periodic competency evaluation requirement [33].

Ultrasonography. Ultrasonography machines, found in almost every anesthesia department, provide a non-invasive and radiation-free modality that decreases body fluid borne contagion exposure. Five publications discussed ultrasonography were selected for review of which three (all cohort studies) supported its use as a predictive measure [34] [42] [43] [44] [45]. However, one
RCT, deficient in power, identified low specificity predictability and conceded its
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use should only be considered a possibility [45]. The only article negating its
usefulness was a review article that assessed literature which predated this review’s ultrasound publications [34]. Therefore, prior to validation as a verification tool, larger multi-institutional clinical trials are needed to account for confounding variables like ultrasound handler experience, air artifact that may confuse terminal tip location, and population sample homogeneity.

3.3. Correct Placement Facilitating Methods
This is a problem plaguing providers and has produced unique correct GT
placement methodologies dating back to the 1960s [46]. However, most reported
techniques are novel and anecdotal in their approach, require specialized
equipment and/or are accompanied by instructions that are often mired in
step-by-step complexities that would discourage adoption. Regardless of the approach or method, some practices have been described in the literature attesting
to significant clinical success as a practice that facilitates correct GT deployment

Neck manipulative techniques. Neck flexion, cited by two RCTs, with/
without lateral pressure reported an 88% - 92% success rate [47] [48]. Yet this
rate was challenged by a larger RCT by Kirtania et al, which used neck flexion/lateral pressure as the comparative analysis control group [49]. The author
reported a 56.7% first attempt success rate in the neck flexion/lateral pressure
control group as opposed to a 92% rate of success in the experimental cohort
(p < 0.001). Lifting of the larynx, another manipulative technique, was cited as
having a 92% success rate [49]. However, the described clinical trials were limited by using experienced anesthesia providers and lacking established standardized processes with each described technique.

Facilitators requiring specialized equipment or tube modifications. Several articles depict methods that employ specialized equipment with or without
tube modifications or replacements. The Glidescope and King Vision video laryngoscopes corroborated higher success rates when used to facilitate placement
compared to controls [50] [51]. Despite encouraging success rates, having to
re-instrument the oropharynx due to first attempt failures is not without its own
attendant risks. In addition, improved rates were attributed to the Rusch stylet
and various guidewires by providing a path that avoided areas of resistance [48]
[49] [52]. Although successful, alimentary tract malpositioning remains a possibility and guidewire reinforced tubes have been associated with traumatic pulmonary complications. Moon et al. [53] attest to the increase in placement success, but also caution against placement guidance without the aid of an ultrasound. Another technique suggested a frozen GT to ease placement with distilled
water used as the reinforcement medium to maintain the original coiled shape
[54]. The authors reported a correct placement rate (88%) that was significantly
higher than the control group. However, they acknowledged that the melting
water, due to body temperature, places the patient at risk for pulmonary aspiration if pulmonary intubation should occur.
Ultimately, the conclusions of any previously described employment methods
53

M. Long et al.

are severely limited by lack of trial reproduction in current literature and their
anecdotal nature. In addition, all described methods are limited by the absence
of technique standardization and the potential exclusion of subjects that would
provide a more representative patient sample. Although these techniques require
a dataset with larger, more methodologically sound clinical trials for complete
endorsement as placement facilitators most of the described facilitation methods
were significantly associated with higher rates of correct GT placement. Therefore, it would be prudent to consider adopting a method that suits your specific
skillset given the cumulative morbidity risk exposure of repeat attempts.

3.4. Employment Rationales
A myriad of unsupported rationales for the intraoperative use of GT can be accredited to the perpetuation of misinformation that has been instrumental in its
continued practice. The only described rationales, discussed in peer-reviewed literature, are for PONV and aspiration risk prevention. Any other rationale professed by anesthesia providers for its intraoperative employment is spurious and
unsupported.

PONV Prevention. Postoperative nausea and vomiting is the most common
anesthesia side effect in the postoperative period with rates occurring up to 70%
in certain high risk patients [54]. Postoperative nausea and vomiting can result
in prolonged hospital admissions and contribute significantly to healthcare expenditures [55]. Known risk factors include non-smoking females, previous history of PONV or motion sickness, volatile agents, nitrous oxide, length of surgery and intraoperative opioid administration [56]. In attempts to decrease
PONV, non-pharmacological methods have been employed by anesthesia providers, with gastric decompression being the most invasive.
Four out of the six articles pertaining to PONV found decompression by GT
to be ineffective. Three RCTs conducted on pediatric populations, all reported
no statistical significance when compared to the control group [57] [58] [59].
However, they were limited by small sample sizes [57] [58] and Al-Khtoum et al.
[59] did not provide the statistical methodology used when reporting a higher
PONV rate in the control and oro-GT groups. The study with the largest sample
size involving adults was the only non-RCT meeting the inclusion/exclusion criteria assessing the effectiveness of PONV [60]. Using data from a previously
published clinical trial, Kerger et al. used propensity scoring, identifying
matched pairs, to mimic randomization in their observational study. They reported no evidence supporting the use of intraoperative or perioperative GTs (p
= 0.35 and p = 0.61 respectively) for PONV purposes.
Those finding gastric decompression either effective or reporting a significant
change when compared to controls were both RCTs on adult patients undergoing various cardiac and ENT surgeries. Lavi et al, in 2011, randomized 202 patients undergoing cardiac surgery, and found vomiting significantly higher in
the non-GT group [61]. They also noted that the severity of vomiting was related
to the amount of aspirate volume but found no difference in nausea between the
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groups. Having more smokers in the control group strengthened their conclusions, however they did not institute controls on volatile agent usage by anesthesia providers. This may be considered a weakness affecting the study’s outcomes
since volatile agents are a known PONV risk factor. The clinical study by Erkalp

et al, a recent multicenter study in patients undergoing ENT surgeries, found it
to be beneficial and advocated its use in all patients undergoing ENT surgeries
[62]. They found the severity of PONV to be significant between the groups, in
the 2nd hour of recovery and up to 24 hours after surgery. However, limitations
to their trial were related to the small sample size and profound heterogeneity of
ENT cases accepted for enrollment.
Currently, the evidence is lacking and what is available is more questionable
than supportive. The new consensus guidelines adopted by the American Academy of Anesthesiologist Assistants, the American Association of Nurse Anesthetists
and the American Society of Anesthesiologists have removed GT use for PONV
prevention citing Kerger et al. [60] as the basis for the revision [56].

Aspiration risk prevention. Gastric tubes for aspiration risk prevention are
supported by a recent review article by Salem et al. [63]. This led to the subsequent development of an algorithmic tool that assists anesthesia providers in the
risk stratification process based on predisposing risk factors and patient acuity.
Furthermore, the authors acknowledged the lack of sufficient clinical data pertaining to GT utilization in those deemed high risk for pulmonary aspiration.
Designing a clinical trial to evaluate its efficacy in decreasing aspiration risk
poses many challenges. Despite the lack of evidence, this practice will remain as
a result of the ethical considerations and gravity associated with pulmonary aspiration.

3.5. Limitations & Gaps in the Literature
The main limitation to this review is the lack of complication-related articles
that specifically pertain to GTs inserted by anesthesia providers. More prospective observational studies need to be performed to identify the incidence of GT
malposition during the intraoperative period, the effectiveness of intraoperative
gastric decompression and whether current verification methods are practical in
the perioperative setting. Although medical literature suggests complication
rates as high as 16%, too many differences exist between surgical and medical
patients. These variables, which may include differences in population, use of
muscle relaxants, qualification of the practitioner, and type of tube inserted, may
not extrapolate to the intraoperative setting. Yet, similar risk factors are present
between the two that warrant attention like the presence of an ETT and patients
with altered sensorium. Finally, other limitations can be attributed to word selection used in the database key word search and the English language only inclusion criteria.

4. Discussion
Invasive interventions, like blind GT insertions, may be employed more fre55
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quently because of the increased complexity of health conditions seen with an
aging healthcare population [64]. Its role as a vital treatment option for the
management of patients requiring life-sustaining measures is well established.
Moreover, its value in decompressing the stomach to prevent surgical injury remains a compelling argument for its continued use. It is the unsupported practices that are called into question.
Presently, evidence-based practice has decreased the utilization of GTs for
postoperative decompression in abdominal surgical patients. The advent of new
guidelines and pathway driven care has resulted in fewer morbidities and shorter
hospitalizations [65] [66]. Several studies dating back to 1995 report the benefits
of forgoing the traditional practices of postoperative gastric decompression for
the management of laparotomy, gastrectomy and minimally invasive esophagectomy patients [67] [68] [69]. Its routine use has even been questioned in the
management of small bowel obstructions [70]. Accordingly, anesthesia providers
would benefit by developing specific practice guidelines based on current evidence. More importantly, based on the benefits of eliminating GTs as a modality
for the treatment of postoperative bowel issues, anesthesia providers should advocate for the removal of pre- and intra-operatively placed GTs when clinically
appropriate. Another issue that has not been addressed in literature is the advent
of Enhanced Recovery after Surgery (ERAS) protocols that now call for preoperative dosing of NK-1 receptor antagonists and GABA-analog anticonvulsants.
The placement of a GT near to the time of oral administration can effectively
remove the unabsorbed medication and therefore should be taken into consideration before insertion.
Blind GT intubations have limited utility in elective scenarios and expose otherwise healthy patients to considerable harm. Therefore, more stringent criteria
should be used when advocating its elective use in the intraoperative setting. It is
the opinion of this reviews’ authors, that in the absence of aspiration risk factors
or the need for surgical decompression in ASA classification I & II patients, a
moratorium should be instituted on the elective use of GTs in these patients undergoing GETA.

5. Conclusions
This review actually raises more questions than it answers and is consequent to
the paucity of anesthesia literature pertaining to this “other tube.” Gastric tubes
used intraoperatively are not associated with a decrease in aspiration risk, only a
decrease in aspirate content. Also, the majority of aspirations (68%) occur during induction and emergence [71]. It would not be conjecture to assume that
more of the focus should be on anesthetic technique and management like optimal cricoid pressure and extubation after complete reversal from neuromuscular blockade, respectively.
The intent of this review is to offer a comprehensive exploration and evaluation of literature that can be correlated with anesthesia provider GT practice.
Current published literature is severely deficient in the coherent compilation of
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information related to GT utilization by anesthesia providers. It also provides a
more complete dissemination of new information that will greatly complement
previous review articles communicating related literature. Notably, this review
disseminates clinically relevant information that is applicable to a potentially
harmful practice modality employed by anesthesia providers. Its attention to
possible complications, malposition risk factors, verification methods, and correct placement facilitating schemes could and have provided the groundwork for
guideline/pathway derivation that can be aligned with previously proposed algorithms.
This is especially important with the enactment of the Patient Protection and
Affordable Care Act (PPACA) and the role it will play toward quality improvement. One such quality improvement provision involves the Centers for Medicare & Medicaid Services (CMS) and its reimbursement practices. The CMS will
no longer reimburse hospitals for preventable readmissions, which they estimate
costs the taxpayer billions of dollars [72]. The development of a practice guideline/pathway for the use of GT in patients, not requiring surgical gastric decompression, could be one such intervention that could prevent injuries and the associated iatrogenic high morbidity. The “do no harm” principle is the basis of an
oath every healthcare provider assumes when accepting the responsibility and
acting as an advocate. All healthcare providers should question practices that are
ineffective or potentially harmful and support practices based on current evidence and less on “provider preference”.

References
[1]

Shreve, J., Van Den Bos, J., Gray, T., Halford, M., Rustagi, K. and Ziemkiewicz, E.
(2010) The Economic Measurement of Medical Errors Sponsored by Society of
Actuaries’ Health Section. Milliman Inc., Seattle.

[2]

Krenitsky, J. (2011) Blind Bedside Placement of Feeding Tubes: Treatment or
Threat? Practical Gastroenterology, 35, 32-42.
https://med.virginia.edu/ginutrition/wp-content/uploads/sites/199/2014/06/Krenits
ky0311Article.pdf

[3]

Ostedgaard, K.L., Schleiffarth, J.R. and Hoffman, H.T. (2013) Preventing Nasogastric Tube Injury: Is There a Better Way? Laryngoscope, 123, 2083-2084.
https://doi.org/10.1002/lary.23990

[4]

Martin, T.W. and Aunspaugh, J.P. (2014) The “Other Tube” in the Airway: What
Do We Know about It? Anesthesia & Analgesia, 118, 501-503.
https://doi.org/10.1213/ANE.0000000000000081

[5]

Ozer, S. and Benumof, J.L. (1999) Oro- and Nasogastric Tube Passage in Intubated
Patients: Fiberoptic Description of Where They Go at the Laryngeal Level and How
to Make Them Enter the Esophagus. Anesthesiology, 91, 137-143.
https://doi.org/10.1097/00000542-199907000-00022

[6]

Govindarajulu, D., Vijayakumar, V. and Velusamy, P. (2014) Common Source But
a Rare Cause for Intraoperative Breathing Circuit Leak: Every Anaesthesiologist
Should Be Aware of. Indian Journal of Anaesthesia, 58, 495-496.
https://doi.org/10.4103/0019-5049.139027

[7]

Sahu, A. and Baliarsing, L. (2015) Unusual Cause of Sudden Collapse of Reservoir
57

M. Long et al.
Bag during Positive Pressure Ventilation. Bombay Hospital Journal, 57, 106-108.
http://www.bhj.org.in/journal/2015-5701-january/download/105-108.pdf
[8]

Kalava, A., Clark, K., Mcintyre, J., Yarmush, J.M. and Lizardo, T. (2015) Mistaken
Endobronchial Placement of a Nasogastric Tube during Mandibular Fracture Surgery. Anesthesia Progress, 62, 114-117. https://doi.org/10.2344/13-00021R1.1

[9]

Raut, M.S., Joshi, S. and Maheshwari, A. (2015) Malposition of a Nasogastric Tube.
Annals of Cardiac Anaesthesia, 18, 272-273.
https://doi.org/10.4103/0971-9784.154502

[10] Kerforne, T., Chaillan, M., Geraud, L. and Mimoz, O. (2013) Ultrasound Diagnosis
of Nasogastric Tube Misplacement into the Trachea during Bypass Surgery. British
Journal of Anaesthesia, 111, 1032-1033. https://doi.org/10.1093/bja/aet399
[11] Nanjegowda, N., Umakanth, S. and Undrakonda, V. (2013) Laryngospasm during
Extubation. Can Nasogastric Tube Be the Culprit? BMJ Case Reports.
[12] Hegde, H. and Rao, P. (2010) A Near Miss; Malpositioned Nasogastric Tube in the
Left Bronchus of a Spontaneously Breathing Critically-Ill Patient. Current Anaesthesia & Critical Care, 21, 94-96. https://doi.org/10.1016/j.cacc.2009.12.002
[13] Khanna, P., Garg, R. and Singh, A.C. (2012) The Nasogastric Tube in the Thorax
after Gastric Pull Up! Journal of Anesthesia, 2, 36-37.
https://doi.org/10.4236/ojanes.2012.22009
[14] Acharya, G., Arora, K.K. and Kumar, D. (2014) Nasogastric Tube Coiled around
Endotracheal Tube. Journal of Anaesthesiology Clinical Pharmacology, 30, 584-586.
https://doi.org/10.4103/0970-9185.142891
[15] Garg, S. and Kapoor, M.C. (2015) Self-Knotting of a Nasogastric Tube Passed
through I-Gel. Indian Journal of Anaesthesia, 59, 331-332.
[16] Lin, C.S., Hung, C.J., Lin, F.S. and Chan, W.H. (2012) Constriction of an Endotracheal Tube by a Nasogastric Tube during General Anesthesia Resulting in Pulmonary Edema. Journal of Cardiothoracic and Vascular Anesthesia, 26, e37-e38.
https://doi.org/10.1053/j.jvca.2012.01.045
[17] Burad, J., Deoskar, S., Bhakta, P., Date, R. and Sharma, P. (2014) Avoidance of Laryngeal Injuries during Gastric Intubation. Sultan Qaboos University Medical Journal, 14, e405-e408.
[18] Hirshoren, N., Gross, M., Weinberger, J.M. and Eliashar, R. (2009) Retropharyngeal
Infected Hematoma: A Unique Complication of Nasogastric Tube Insertion. Journal of Trauma, 67, 891. https://doi.org/10.1097/TA.0b013e31805d8f80
[19] Daliya, P., White, T.J. and Makhdoomi, K.R. (2012) Gastric Perforation in an Adult
Male Following Nasogastric Intubation. Annals of the Royal College of Surgeons of
England, 94, e210-e212. https://doi.org/10.1308/003588412X13171221502347
[20] Hynh, L. and Bryges, G. (2009) Gastric Fistula Caused by Nasogastric Tube in Patient Undergoing Esophagectomy and Thoracotomy for Resection of Esophageal
Adenocarcinoma: A Case Report. AANA Journal, 77, 388.
[21] Turabi, A.A., Urton, R.J., Anton, T.M., Herrmann, R. and Kwiatkowski, D. (2014)
Esophageal Perforation and Pneumothorax after Routine Intraoperative Orogastric
Tube Placement. A&A Case Reports, 2, 122-124.
https://doi.org/10.1213/XAA.0000000000000019
[22] Isik, A., Firat, D., Peker, K., Sayar, I., Idiz, O. and Soytürk, M. (2014) A Case Report
of Esophageal Perforation: Complication of Nasogastric Tube Placement. American
Journal of Case Reports, 15, 168-171. https://doi.org/10.12659/AJCR.890260
[23] Ranier, G. and Costello, K. (2013) Fractured OG Tip: A Case Report. The West Virginia Medical Journal, 109, 38-39.
58

M. Long et al.
[24] Ching, Y.H., Socias, S.M., Ciesla, D.J., Karlnoski, R.A., Camporesi, E.M. and Mangar, D. (2014) The Difficult Intraoperative Nasogastric Tube Intubation: A Review
of the Literature and a Novel Approach. SAGE Open Medicine, 2, Article ID:
2050312114524390. https://doi.org/10.1177/2050312114524390
[25] Sparks, D.A., Chase, D.M., Coughlin, L.M. and Perry, E. (2011) Pulmonary Complications of 9931 Narrow-Bore Nasoenteric Tubes during Blind Placement: A Critical Review. Journal of Parenteral and Enteral Nutrition, 35, 625-629.
https://doi.org/10.1177/0148607111413898
[26] Irving, S.Y., Lyman, B., Northington, L., Bartlett, J.A., Kemper, C. and Novel Project
Work Group (2014) Nasogastric Tube Placement and Verification in Children: Review of the Current Literature. Critical Care Nurse, 34, 67-78.
https://doi.org/10.4037/ccn2014606
[27] Quandt, D., Schraner, T., Ulrich Bucher, H. and Arlettaz Mieth, R. (2009) Malposition of Feeding Tubes in Neonates: Is It an Issue? Journal of Pediatric Gastroenterology and Nutrition, 48, 608-611. https://doi.org/10.1097/MPG.0b013e31818c52a8
[28] Halloran, O., Grecu, B. and Sinha, A. (2011) Methods and Complications of Nasoenteral Intubation. Journal of Parenteral and Enteral Nutrition, 35, 61-66.
https://doi.org/10.1177/0148607110370976
[29] Giantsou, E. and Gunning, K.J. (2010) Blindly Inserted Nasogastric Feeding Tubes
and Thoracic Complications in Intensive Care. Health, 2, 1135-1141.
https://doi.org/10.4236/health.2010.210166
[30] Biancari, F., D’Andrea, V., Paone, R., Di Marco, C., Savino, G., Koivukangas, V.,
Saarnio, J. and Lucenteforte, E. (2013) Current Treatment and Outcome of Esophageal Perforations in Adults: Systematic Review and Meta-Analysis of 75 Studies.
World Journal of Surgery, 37, 1051-1059.
https://doi.org/10.1007/s00268-013-1951-7
[31] Marderstein, E., Simmons, R. and Ochoa, J. (2004) Patient Safety: Effect of Institutional Protocols on Adverse Events Related to Feeding Tube Placement in the Critically Ill. Journal of The American College of Surgeons, 199, 39-47.
https://doi.org/10.1016/j.jamcollsurg.2004.03.011
[32] Law, R., Pullyblank, A., Eveleigh, M. and Slack, N. (2013) Avoiding Never Events:
Improving Nasogastric Intubation Practice and Standards. Clinical Radiology, 68,
239-244. https://doi.org/10.1016/j.crad.2012.08.001
[33] Simons, S.R. and Abdallah, L.M. (2012) Bedside Assessment of Enteral Tube Placement: Aligning Practice with Evidence. American Journal of Nursing, 112, 40-46.
https://doi.org/10.1097/01.NAJ.0000411178.07179.68
[34] Proehl, J.A., Heaton, K., Naccarato, M.K., Crowley, M.A., Storer, A., Moretz, J.D.
and Li, S. (2011) Emergency Nursing Resource: Gastric Tube Placement Verification. Journal of Emergency Nursing, 37, 357-362.
https://doi.org/10.1016/j.jen.2011.04.011
[35] Miller, S. (2011) Capnometry vs pH Testing in Nasogastric Tube Placement. Gastrointestinal Nursing, 9, 30-33. https://doi.org/10.12968/gasn.2011.9.2.30
[36] Makic, M.B., Rauen, C., Watson, R. and Poteet, A.W. (2014) Examining the Evidence to Guide Practice: Challenging Practice Habits. Critical Care Nurse, 34, 2845. https://doi.org/10.4037/ccn2014262
[37] Taylor, S.J. (2013) Confirming Nasogastric Feeding Tube Position versus the Need
to Feed. Intensive and Critical Care Nursing, 29, 59-69.
https://doi.org/10.1016/j.iccn.2012.07.002
[38] Bourgault, A.M. and Halm, M.A. (2009) Feeding: Tube Placement in Adults: Safe
59

M. Long et al.
Verification Method for Blindly Inserted Tubes. American Journal of Critical Care,
18, 73-76. https://doi.org/10.4037/ajcc2009911
[39] Turgay, A.S. and Khorshid, L. (2010) Effectiveness of the Auscultatory and pH Methods in Predicting Feeding Tube Placement. Journal of Clinical Nursing, 19, 15531559. https://doi.org/10.1111/j.1365-2702.2010.03191.x
[40] Fernandez, R.S., Chau, J.P., Thompson, D.R., Griffiths, R. and Lo, H. (2010) Accuracy of Biochemical Markers for Predicting Nasogastric Tube Placement in
Adults—A Systematic Review of Diagnostic Studies. International Journal of Nursing Studies, 47, 1037-1046. https://doi.org/10.1016/j.ijnurstu.2010.03.015
[41] Chau, J.P.C., Lo, S.H.S., Thompson, D.R., Fernandez, R. and Griffiths, R. (2011) Use
of End-Tidal Carbon Dioxide Detection to Determine Correct Placement of Nasogastric Tube: A Meta-Analysis. International Journal of Nursing Studies, 48, 513521. https://doi.org/10.1016/j.ijnurstu.2010.12.004
[42] Brun, P.M., Chenaitia, H., Lablanche, C., Pradel, A., Deniel, C., Bessereau, J. and
Melaine, R. (2014) 2-Point Ultrasonography to Confirm Correct Position of the
Gastric Tube in Prehospital Setting. Military Medicine, 179, 959-963.
https://doi.org/10.7205/MILMED-D-14-00044
[43] Gok, F., Kilicaslan, A. and Yosunkaya, A. (2015) Ultrasound-Guided Nasogastric
Feeding Tube Placement in Critical Care Patients. Nutrition in Clinical Practice, 30,
257-260. https://doi.org/10.1177/0884533614567714
[44] Chenaitia, H., Brun, P.M., Bessereau, J., Leyral, J., Barberis, C., Pradel-Thierry, A.L.,
Stephan, J., Benner, P., Querellou, E. and Topin, F. (2012) Ultrasound Evaluation of
the Nasogastric Tube Position in Prehospital. Annales Françaises d’Anesthésie et de
Réanimation, 31, 416-420.
[45] Kim, H.M., So, B.H., Jeong, W.J., Choi, S.M. and Park, K.N. (2012) The Effectiveness of Ultrasonography in Verifying the Placement of a Nasogastric Tube in Patients with Low Consciousness at an Emergency Center. Scandinavian Journal of
Trauma Resuscitation & Emergency Medicine, 20, 38-38.
https://doi.org/10.1186/1757-7241-20-38
[46] Cohen, D.D. and Fox, R.M. (1963) Nasogastric Intubation in the Anesthestized Patient. Anesthesia & Analgesia, 42, 578-580.
https://doi.org/10.1213/00000539-196309000-00018
[47] Illias, A.M., Hui, Y.-L., Lin, C.-C., Chang, C.-J. and Yu, H.-P. (2013) A Comparison
of Nasogastric Tube Insertion Techniques without Using Other Instruments in
Anesthetized and Intubated Patients. Annals of Saudi Medicine, 33, 476-481.
[48] Appukutty, J. and Shroff, P.P. (2009) Nasogastric Tube Insertion Using Different
Techniques in Anesthetized Patients: A Prospective, Randomized Study. Anesthesia
& Analgesia, 109, 832-835. https://doi.org/10.1213/ane.0b013e3181af5e1f
[49] Kirtania, J., Ghose, T., Garai, D. and Ray, S. (2012) Esophageal Guidewire-Assisted
Nasogastric Tube Insertion in Anesthetized and Intubated Patients: A Prospective
Randomized Controlled Study. Anesthesia & Analgesia, 114, 343-348.
https://doi.org/10.1213/ANE.0b013e31823be0a4
[50] Moharari, R.S., Fallah, A.H., Khajavi, M.R., Khashayar, P., Lakeh, M.M. and Najafi,
A. (2010) The Glide Scope Facilitates Nasogastric Tube Insertion: A Randomized
Clinical Trial. Anesthesia & Analgesia, 110, 115-118.
https://doi.org/10.1213/ANE.0b013e3181be0e43
[51] Okabe, T., Goto, G., Hori, Y. and Sakamoto, A. (2014) Gastric Tube Insertion under
Direct Vision Using the King Vision Video Laryngoscope: A Randomized, Prospective, Clinical Trial. BMC Anesthesiology, 14, 82.
https://doi.org/10.1186/1471-2253-14-82
60

M. Long et al.
[52] Tsai, Y.-F., Luo, C.-F., Illias, A., Lin, C.-C. and Yu, H.-P. (2012) Nasogastric Tube
Insertion in Anesthetized and Intubated Patients: A New and Reliable Method.
BMC Gastroenterology, 12, 99. https://doi.org/10.1186/1471-230X-12-99
[53] Moon, H.S., Kang, J.M. and Chon, J.Y. (2013) Beware of Lung Complications When
Using Guide Wire-Assisted Nasogastric Tube Insertion. Anesthesia & Analgesia,
116, 263. https://doi.org/10.1213/ANE.0b013e31827696df
[54] Chun, D.-H., Kim, N.Y., Shin, Y.-S. and Kim, S.H. (2009) A Randomized, Clinical
Trial of Frozen versus Standard Nasogastric Tube Placement. World Journal of
Surgery, 33, 1789-1792. https://doi.org/10.1007/s00268-009-0144-x
[55] Gan, T.J. (2006) Risk Factors for Postoperative Nausea and Vomiting. Anesthesia &
Analgesia, 102, 1884-1898. https://doi.org/10.1213/01.ANE.0000219597.16143.4D
[56] Gan, T.J., Diemunsch, P., Habib, A.S., Kovac, A., Kranke, A., Meyer, T.A., Watcha,
M., Chung, F., Angus, S., Apfel, C.C., Bergese, S.D., Candiotti, K.A., Chan, M.T.,
Davis, P.J., Hooper, V.D., Lagoo-Deenadayalan, S., Myles, P., Nezat, G., Philip, B.K.
and Tramer, M.R. (2014) Consensus Guidelines for the Management of Postoperative Nausea and Vomiting. Anesthesia & Analgesia, 118, 85-113.
https://doi.org/10.1213/ANE.0000000000000002
[57] Muhammad, R., Wadood, F., Haroon, T., Khan, Z. and Shah, I. (2012) Efficacy of
Gastric Aspiration in Reducing Post-Tonsillectomy Vomiting in Children. Journal
of Ayub Medical College Abbottabad, 24, 28-30.
[58] Chukudebelu, O., Leonard, D.S., Healy, A., McCoy, D., Charles, D., Hone, S. and
Rafferty, M. (2010) The Effect of Gastric Decompression on Postoperative Nausea
and Emesis in Pediatric, Tonsillectomy Patients. International Journal of Pediatric
Otorhinolaryngology, 7, 674-676. https://doi.org/10.1016/j.ijporl.2010.03.021
[59] Al-Khtoum, N.H.M., Al-Jundi, A., Al-Roosan, M., Al-Qudah, A. and Shawakfeh, N.
(2009) Comparative Study of Orogastric Suction and Dexamethasone to Reduce
Vomiting after Pediactric Tonsillectomy. Journal of the Royal Medical Services, 16,
16-21.
[60] Kerger, K.-H., Mascha, E., Steinbrecher, B., Frietsch, T., Radke, O.C., Stoecklein, K.,
Frenkel, C., Fritz, G., Danner, K., Turan, A. and Apfel, C.C. (2009) Routine Use of
Nasogastric Tubes Does Not Reduce Postoperative Nausea and Vomiting. Anesthesia & Analgesia, 109, 768-773. https://doi.org/10.1213/ane.0b013e3181aed43b
[61] Lavi, R., Katznelson, R., Cheng, D., Minkovich, L., Klein, A., Carroll, J., Karski, J.
and Djaiani, G. (2011) The Effect of Nasogastric Tube Application during Cardiac
Surgery on Postoperative Nausea and Vomiting—A Randomized Trial. Journal of
Cardiothoracic and Vascular Anesthesia, 25, 105-109.
https://doi.org/10.1053/j.jvca.2010.02.011
[62] Erkalp, K., Kalekoglu Erkalp, N., Sevdi, M.S., Korkut, A.Y., Yeter, H., Ege, S.S.,
Alagol, A. and Erden, V. (2014) Gastric Decompression Decreases Postoperative
Nausea and Vomiting in ENT Surgery. International Journal of Otolaryngology,
2014, Article ID: 275860. https://doi.org/10.1155/2014/275860
[63] Salem, M.R., Khorasani, A., Saatee, S., Crystal, G.J. and El-Orbany, M. (2014) Gastric Tubes and Airway Management in Patients at Risk of Aspiration: History, Current Concepts, and Proposal of an Algorithm. Anesthesia & Analgesia, 118, 569579. https://doi.org/10.1213/ANE.0b013e3182917f11
[64] Merrel, P. () Prevention of NG Tube Misplacement: Nursing Practices. Perspectives,
Vol. 9.
[65] Nelson, R., Edwards, S. and Tse, B. (2007) Prophylactic Nasogastric Decompression
after Abdominal Surgery. The Cochrane Database of Systematic Reviews, 3,
CD004929.
61

M. Long et al.
[66] Rao, W., Zhang, X., Zhang, J., Yan, R., Hu, Z. and Wang, Q. (2011) The Role of
Nasogastric Tube in Decompression after Elective Colon and Rectum Surgery: A
Meta-Analysis. International Journal of Colorectal Disease, 26, 423-429.
https://doi.org/10.1007/s00384-010-1093-4
[67] Sapkota, R. and Bhandari, R.S. (2013) Prophylactic Nasogastric Decompression after Emergency Laparotomy. Journal of Nepal Medical Association, 52, 437-442.
[68] Li, C., Mei, J.W., Yan, M., Chen, M.M., Yao, X.X., Yang, Q.M., Zhou, R. and Zhu,
Z.G. (2011) Nasogastric Decompression for Radical Gastrectomy for Gastric Cancer: A Prospective Randomized Controlled Study. Digestive Surgery, 28, 167-172.
https://doi.org/10.1159/000323744
[69] Nguyen, N.T., Slone, J., Wooldridge, J., Smith, B.R., Reavis, K.M. and Hoyt, D.
(2009) Minimally Invasive Esophagectomy without the Use of Postoperative Nasogastric Tube Decompression. The American Surgeon, 75, 929-931.
[70] Fonseca, A.L., Schuster, K.M., Maung, A.A., Kaplan, L.J. and Davis, K.A. (2013)
Routine Nasogastric Decompression in Small Bowel Obstruction: Is It Really Necessary? The American Surgeon, 79, 422-428.
[71] Warner, M.A., Warner, M.E. and Weber, J.G. (1993) Clinical Significance of Pulmonary Aspiration during the Perioperative Period. Anesthesiology, 78, 56-62.
https://doi.org/10.1097/00000542-199301000-00010
[72] Andel, C., Davidow, S.L., Hollander, M. and Moreno, D.A. (2012) The Economics
of Health Care Quality and Medical Errors. Journal of Health Care Finance, 39, 3950.

Abbreviations in Text
ASA

American Society of Anesthesiologists

PONV

Postoperative Nausea and Vomiting

GETA

General Endotracheal Anesthesia

GT

Gastric Tube

ETT

Endotracheal Tube

EGD

Esophagogastroduodenoscopy

RCT

Randomized Controlled Trial

CO2

Carbon Dioxide

ERAS

Enhanced Recovery After Surgery

NK

Neurokinin

GABA

gamma-Aminobutyric acid

CMS

Centers for Medicare and Medicaid Services

PPACA Patient Protection and Affordable Care Act
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