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Abstract
Background

Nasogastric tube (NGT) insertion in anaesthetized and intubated patients can be challenging even for
experienced anesthesiologists. Various techniques have been proposed to facilitate NGT insertion in
these patients. This study aimed to compare the success rate and time required for NGT insertion
between the GlideScope TM visualization and neck �exion with lateral neck pressure techniques.

Methods

This randomized clinical trial was performed at a teaching hospital on 86 adult patients undergoing
abdominal surgery under relaxant general anaesthesia who required intraoperative NGT insertion. The
patients were randomized into two groups, the GlideScope TM group (group G) and the neck �exion with
lateral neck pressure group (group F). The success rate of �rst and second attempts, duration of insertion,
and complications were recorded.

Results

The total success rate was 79.1% in Group G compared with 76.7% in Group F (P=1) The median time
required for NGT insertion was signi�cantly longer in Group G, for both �rst and second attempts (97 vs
42 seconds P<0.001) and (70 vs 48.5 seconds P=0.015), respectively. Complications were reported in 23
patients (53.5%) in group G and 13 patients (30.2%) in group F. Bleeding and kinking were the most
common complications in both techniques.

Conclusions

Using GlideScope TM visualization to facilitate NGT insertion was comparable to neck �exion with lateral
neck pressure technique in degree of success rate of insertion and complications were not statistically
signi�cant between groups, while neck �exion with lateral neck pressure technique was less time-
consuming signi�cantly both �rst and second attempts.

1. Background
Nasogastric tube (NGT) insertion is indicated during many surgical operations. As we have known that it
is often di�cult to place the NTG in anesthetized, paralyzed, and intubated patients [1–3]. The
conventional method for NGT insertion is blinded technique with the patient’s head in a neutral position,
whereby success rates have been reported to vary from 40–58% [9–11]. Various techniques have been
proposed to facilitate NGT insertion with variable success rate [4–15]. Study by Appukutty and Shroff [9]
reported that �ex neck with lateral neck pressure was the easy method with high success rate. Recently, A
visualization-aided device was focused on the role of facilitating NGT insertion. Moharari and colleages
[4] showed that the GlideScope™ could be a safe and effective device, successfully helping NGT insertion
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in anesthetized and intubated patients by provides a direct view of larynx during insertion that could
con�rm NGT was placed in esophagus, not in trachea.

The objectives of this study were to compare and evaluate these two techniques between using
GlideScope™ visualization versus Flex neck with lateral neck pressure technique with regards to success
rate, time required and complications for NGT insertion in anesthetized and intubated patients.

2. Methods
After the approval from O�ce of Human Research Ethics Committee, faculty of medicine, Prince of
Songkla University (REC 60-188-08-4), this study was conducted at the operating theatre of
Songklanagarind Hospital, Thailand, from March 2018 to October 2018. Subjects were chosen from the
elective schedule of the operations which required general anesthesia with oroendotracheal tube (ETT).
The eligible patients were 18–65 years old, had ASA physical status 1 to 3. The exclusion criteria were
patients with deformities of chin, pharynx and/or larynx, base of skull lesion, neck mass, upper airway
obstruction, abnormal prothrombin time, activated partial thromboplastin time and platelet disorder,
esophageal stenosis or varices, history of radiotherapy in the head and neck region, unstable cervical
spine, head injury, limit neck motion and previous esophageal surgery.

Written informed consent was obtained from each patient after discussion of the study procedure and
expected complications. The patients were then randomized into 2 groups with 43 patients in each group.
Group G (GlideScope™ visualization ), Group F (neck �exion with lateral pressure) using computerized
random allocation soft-ware with opaque envelopes. Standard monitoring with continuous
electrocardiography, non-invasive blood pressure monitoring, pulse oximetry and capnograph were used
for all patients. After preoxygenation, nonrapid sequence of induction and intubation for anesthesia
consists of administration of an induction agent, proof of the ability to mask ventilate, administration of
a neuromuscular blocking agent (NMBA), and endotracheal intubation once paralysis is achieved.
Intubation was performed with a cuffed, polyvinyl chloride endotracheal tube (7–8 mm internal diameter
as per patient's size). The ETT cuff was in�ated and the pressure kept between 15 and 25 cm H2O using
a pressure gauge manometer. Anesthesia was maintained by sevo�urane/des�urane at an end-tidal
concentration of one minimum alveolar anesthetic concentration. All patients were blinded, but we could
not blind accessors and investigators. Three attending anesthesiologists was responsible for all NGT
placements with the aim to reduce skill bias (our attendants had practiced the two methods of NGT
insertion for two weeks (5 patients in each group) before the study began. And there are no differences of
success rate, time required for NGT insertion, and complication among each anesthesiologists.

In all patient groups, a 14 French gauge (FG), 125 cm NGT with lead was used.

The length of NGT necessary to reach the stomach was assessed before insertion and measured by
placing the tip of the NGT on the patient’s xiphoid process and extending it to the tip of his/her nose and
over the earlobe. Immediately before insertion, KY jelly was applied. In the neck �exion with lateral neck
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pressure group (Group F), a lubricated NGT was inserted through the selected nostril to a depth of 10 cm.
Lateral neck pressure was applied at the same side as that of the selected nostril with the neck �exed and
the NGT was advanced. In the GlideScope™ visualization group, the blade of the GlideScope™

visualization was inserted into the patients’ mouths, the tracheal tube and the tongue were lifted to
provide the physician with the best view of the pharyngeal area.

In case of failure of insertion in the �rst attempt second attempt was made by that same technique.

If both attempts were unsuccessful, then the technique was considered as a 'procedure failure'. The NGT
was reinserted switching over these two techniques. If that too failed the NGT was introduced under
direct vision by Macintosh laryngoscope and was manipulated using Magill’s forceps. (refer to Fig. 1 for
the study �ow chart).

Position was con�rmed by epigastric auscultation of a gargling sound when 10 mL of air was insu�ated
via the NGT and no coiled/kinked NGT in the oral cavity.

The time taken for insertion was calculated from the initiation of NGT insertion through nostril until
con�rmation of its successful placement into the stomach. A general anesthesia assistant measured the
time taken using stop-watch.

The occurrence of complications such as bleeding, kinking and coiling during the procedure was noted.
The rate of successful NGT insertion and the duration needed for successful insertion on the �rst and
second attempt was compared between the 2 groups.

The primary outcome of this study was the overall success rate which was de�ned as succeeded within
two attempts. Secondary outcomes were failure rate, and the duration of insertion time in both groups.
The complications of NGT passage, such as bleeding, kinking and coiling.

The sample size was calculated by two independent proportions, two-tailed test, formula; based on
previous data [4, 12]. Those authors reported that �rst-attempt success rate was 85% in GlideScope™

visualization group and 56.7% in head �exion and lateral neck pressure group. Alpha error was 0.05,
whilst ß error was 0.2. The calculated sample size per group was 38, after adding 10% dropout the �nal
sample size was 43 subjects per group. Performed by R language, version 3.3.3 Categorical variables
were compared by Chi-square or Fisher’s exact test, whilst continuous variables were assessed by
Shaparo-Wilk normality test before compared by t-test or Wilcoxon rank-sum test. The p-value of less
than 0.05 was considered statistically signi�cant.

3. Results
A total of 108 patients were assessed for eligibility into the study, 92 patients were enrolled into the study.
Two patients in each group were excluded from this study on account of no requirement for NGT
insertion, A patient in GlideScope™ visualization group required orogastric tube and one patient in Flex
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neck with lateral neck pressure group need to control blood pressure. Hence, data from 86 patients were
available for analysis. (Fig. 2)

There were no statistically signi�cant differences of demographic pro�le such as age, sex, height, weight,
BMI, ASA physical status, Mallampati grade and size of endotracheal tube. The demographic data was
comparable between both groups. (Table 1)

Table 1
Patients characteristics

  Total
(n = 86)

Group G
(n = 43)

Group F
(n = 43)

p-value

Gender       1

Male 47(54.7) 19 (44.2%) 20 (46.5%)  

Female 39(45.3) 24 (55.8%) 23 (53.5%)  

Ageb (years) 56 (43,64.8) 52 (40,63) 58 (49,66) 0.442

Body weightb (kg) 60 (52.2,69) 61 (53.5,73) 58 (51.5,68) 0.199

Heighta (cm) 160.5 ± 8.9 160.6 ± 8 160.3 ± 9.8 0.857

BMIb (kg/m2) 23.4(20.6,27.4) 25.3(21.4,27.9) 22.4(20.4,25.5) 0.054

ASA classi�cation       0.792

2
3
Mallampati
I
II
III

66 (77.6%)
18 (21.2%)
29 (33.7%)
47 (54.7%)
10 (11.6%)

33 (76.7%)
10 (23.3%)
14 (32.6%)
24 (55.8%)
5 (11.6%)

33 (78.6%)
8 (19%)
15 (34.9%)
23 (53.5%)
5 (11.6%)

0.973

ETT diameter       0.374

7 5 (5.8%) 1 (2.3%) 4 (9.3%)  

7.5 42 (48.8%) 23 53.5%) 19 (44.2%)  

8 39 (45.3%) 19 (44.2%) 20 (46.5%)  

Data are presented as frequency (percentage) format unless stated otherwise.

a Data are presented as mean ± Standard Deviation

b Data are presented as median and interquartile range

Group G - GlideScope™ Visualization; Group F- neck �exion with lateral pressure; ASA- American
Society of Anesthesiologists; BMI – Body mass index; ETT – endotracheal tube
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In group G, a successful NGT insertion was achieved in 34/43 patients (79.1%), with 28/43 patients
(65.1%) tube being inserted in the �rst attempt and 6/43 (14%) tubes in the second attempt. In group F,
the NGT was placed successfully in 33/43 (76.7%, P = 1 compared with group G), with 26/43 (60.5%)
tube being inserted in the �rst attempt and 7/43 (16.3%) tubes in the second attempt. (Table 2)

Table 2
Comparisons of outcomes between GlideScope™ Visualization group and neck

�exion with lateral pressure group

Parameter Total
(n = 86)

Group G
(n = 43)

Group F
(n = 43)

p-value

Attempts        

1st 54 (62.8%) 28 (65.1%) 26 (60.5%) 0.823

2nd
Switch-over
Magill forceps
Failure

13 (15.1%)
12 (14%)
1 (1.2%)
6 (7%)

6 (14%)
6 (14%)
0 (0%)
3 (7%)

7 (16.3%)
6 (14%)
1 (2.3%)
3 (7%)

1
1
1
1

Success rate
overall success a
unsuccessful

67 (77.9%)
19 (22.1%)

34 (79.1%)
9 (20.9%)

33 (76.7%)
10 (23.3%)

1
1

a Overall success rate de�ned as succeeded within two attempts

Group G – GlideScope™ Visualization; Group F- neck �exion with lateral pressure

Table 3
Duration for nasogastric tube insertion and complications

Parameter Group G
(n = 43)

Group F
(n = 43)

p-value

Duration for insertion (s)      

1st attempt b

2nd attempt b
97 (62.5,140)
70 (55,120)

42 (32.8,55)
48.5 (43.8,58)

< 0.001
0.015

Complication
Coiling
Kinking
Bleeding

2 (4.7%)
10 (23.2%)
11 (25.6%)

1 (2.3%)
5 (11.6%)
7 (16.3%)

1
0.256
0.426

b Data are presented as median and interquartile range

Group G - GlideScope™ Visualization; Group F- neck �exion with lateral pressure
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There were 3 patients in each group that NGT were failed inserted even implemented the switch over and
MacIntosh laryngoscope with Magill forceps techniques, �nally 5 of them subsequently succeed the NGT
insertion by blind technique and 1 patient was cancelled NGT insertion because of pharyngeal bleeding.

The median time required for NGT insertion was signi�cantly longer in Group G, for both �rst and second
attempts (97 vs. 42 seconds P < 0.001) and (70 vs. 48.5 seconds P = 0.015), respectively.

A total of 33 of the 86 study patients developed complications and there were no statistically signi�cant
differences between both groups. Pharyngeal bleeding was the most common complication observed in
both group, 11 patients (25.6%) in Group G and 7 patients (16.3%) in Group F (P = 0.426).

The second most common complication was kinking of the NGT which occurred in 10 patients (23.2%) in
Group G and 5 patients (11.6%) in Group F (P = 0.256). Coiling was seen in 2 patients (4.7%) in Group G
and 1 patient (2.3%) in Group F (P = 1). There were no instances of inadvertent placement of the NGT into
the trachea in both groups.

4. Discussion
Our study showed that there was no clinically signi�cance difference of the success rate in GlideScope™

visualization group compared to head �exion and lateral neck pressure group in the patients with normal
airway anatomy

The total success rate was 79.1% in Group G and 76.7% in Group F. As a result, we concluded that using
GlideScope™ to facilitate NGT insertion was comparable to neck �exion with lateral neck pressure
technique in degree of success rate of insertion, nonetheless a larger sample size would be required in
further studies.

Our �rst attempt success rate of NTG insertion in the GlideScope™ group was lower than the study by
Moharari and colleagues [4] which achieved success rate of 85%, the reason may be due to different
methodologies. In the study by Moharari and colleagues [4], they de�ated the cuff of endotracheal tube
that may transmit pressure posteriorly toward to the esophageal before NGT insertion that might release
the pressure of esophagus, more facilitating the NGT insertion, increasing the success rate but may lead
to potential risk of aspiration when the endotracheal tube cuff is de�ated.

The time required for NGT insertion was signi�cantly longer in Group G, the operator noticed more time
had spent to inserted the GlideScope™ blade into the patient’s mouth with preexisting ETT. It should be
noted that the duration of NGT insertion in our study may be prolonged because of three difference
anesthetists performing the NGT insertion and anesthetists in the operating room were aware of the
interventions assigned for them, there might be potential of skill bias also investigator bias existed in this
study.
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Appukutty and Shroff discussed about neck �exion and lateral neck pressure technique help keeping the
NGT along the posterolateral of pharyngeal wall, thus facilitate the NGT pass into esophagus and
reported that was an easiest technique with a high success rate [9]. Although this study supported that
neck �exion with lateral pressure technique is more simple, faster and lesser complications than using
GlideScope™ for NGT insertion in anesthetized and intubated patients, but this technique should be
avoided in patients those with cervical instability, limited range of neck motion, patient with previous
cervical spine surgeries or obese patients those has very thick chest wall so limit neck �exion. In such
cases using GlideScope™ facilitate NGT insertion maybe more appropriate. This would remain a future
scope.

Our results obviously observed that the most common adverse event is a bleeding in both techniques. We
proposed a possible explanation that because of prolonged time taken for the NGT insertion due to the
di�culties may elevated risks of mucosal injury. However, they were minimal bleeding, and hemodynamic
of the patients were stable and spontaneously resolved. There were no instances of inadvertent
placement of the NGT into the trachea or other life-threatening complications seen in our study.

In conclusions, using GlideScope™ to facilitate the NGT insertion in anesthetized and intubated patients
can comparable to neck �exion with lateral neck pressure technique in degree of success rate of insertion
and acceptable adverse events. Whilst neck �exion with lateral neck pressure technique was less time-
consuming, however we should consider about the patient’s conditions individually then choose a proper
technique, in future a larger sample size would be required.

Abbreviations
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Figure 1

Study �ow chart
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Figure 2

CONSORT �ow diagram
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