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INTRODUCTION

Nasogastric tube (NGT) insertion is a vital procedure that 
is often performed by the anesthesiologists in the operating 
room. Although it is a simple procedure, often the correct 
placement of  this tube in anesthetized intubated patients 

becomes difficult.1 Conventional insertion of  a NGT in 
anesthetized, paralyzed, and intubated patient is often a 
difficult and challenging job with a failure rate as high as 50% 
in the first pass.2 The distal portion of  NGT with multiple 
apertures (the weakest part) makes it susceptible to kink, 
coil, and knot.2 Several modifications of  blind insertion have 
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Coiling was found to be significantly more in the RSM alone technique as compared to the 
combined method. (P=0.04). Conclusion: With comparable success rate and lesser incidence 
of adverse events, it can be commented that the RSM with throat pack in situ technique 
appears to be a better alternative to RSM alone.
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been tried such as head flexion,2 neck flexion with lateral 
pressure,3 reverse Sellick’s maneuver (RSM),4 use of  split 
endotracheal tube,5 “peel-away tube” method,6 “slipknot to 
an intubation stylet,”7 glidescope,8 use of  Magill’s forceps, 
and the use of  a “gloved finger to steer” the NGT.2

RSM, a forward displacement of  the cricoid cartilage, 
facilitates the insertion of  NGT in about 75–80% of  cases 
by opening the esophageal inlet more widely.4 In 2008, the 
“throat pack in situ” method was mentioned as a novel 
method by Walker9 who first mentioned that NGT can be 
placed even with after the throat pack application following 
endotracheal intubation. The throat pack in situ is expected 
to obliterate or reduce the space in oropharynx, thereby can 
reduce the chance of  deviation of  NGT into oral cavity. 
Thus, the throat pack in situ can direct the NGT to its natural 
or intended path. According to Walker’s observations, the 
NGT was found to enter straight in to the stomach almost 
always. Unfortunately, Walker did not further evaluate this 
novel method through a clinical investigation to explore 
different data regarding NGT placement. Subsequently, only 
one clinical investigation10 assessed this method in pediatric 
population and reported 88% success rate with the first 
attempt in comparison with “blind” technique. However, 
this technique needs further evaluation as it appears to 
challenge the common notion that NGT placement would 
not be feasible in the presence of  throat pack. Besides, 
this novel technique has been evaluated only in pediatric 
population. These areas have been detected as lacunae in the 
existing literature. Combination of  different methods has 
been utilized in the past in the hope that it would increase 
the success rate further for the proper placement of  NGT.11

In light of  the above observations and above-mentioned 
lacunae existing in the current literature, the present study 
was designed to compare between RSM with “throat pack 
in situ” technique and RSM alone in terms of  success rate 
of  NGT insertion in the first attempt following either of  
the two techniques.

Aims and objectives
The aim of  the study was to determine the proportion of  
patients in whom successful NGT insertion would have been 
possible in the first attempt using either the “RSM with throat 
pack in situ” technique or RSM alone; and to compare the above 
proportions to determine any difference between the two 
proportions (Primary outcome). Additionally, the procedure times 
and adverse events were compared between the two groups.

MATERIALS AND METHODS

This interventional study was performed on adult 
patients undergoing abdominal surgeries requiring NGT 

insertion, in the general surgery operating room. The study 
period spanned over 18 months approximately (March 
2021–August 2022) after obtaining permission from the 
Institute’s Ethics Committee and approval of  the West 
Bengal University of  Health Sciences. Patients have given 
written, informed consent to participate in the study. This 
study was prospectively registered with clinical trial registry 
of  India (CTRI) on 02/09/2021 with the Registration 
number CTRI/2021/09/036172.

A total of  222 adult patients (18 years and above), 
undergoing elective abdominal surgeries that require 
intraoperative NGT insertion, were considered for the 
study after taking into account the inclusion and exclusion 
criteria.

Exclusion criteria
The following criteria were excluded from the study:
i. Anatomical or structural abnormalities such as gross 

deviated nasal septum, abnormalities involving lip and 
palate, etc.

ii. Patients with oral, nasal, pharyngeal, or esophageal 
masses

iii. Patients with significant injuries involving the head and 
neck

iv. Patients with thrombocytopenia or coagulopathies.

Informed and written consent was obtained from the 
selected patients in their own language. They were given 
the option to opt out from the study at any time.

Sample size
From the literature Parris WC 1989, it was noted that the 
RSM had a success rate of  75%.4 It was assumed that at least 
15% difference in success rate using the combined method 
(RSM with “throat pack in situ”) as compared with RSM 
applied alone would be clinically significant. Hence, the 
effect size was 0.15. Based on the principles as mentioned 
in the literature12,13 and using the n Master 2.0 (Department 
of  Biostatistics CMC Vellore, 2011) software the sample 
size was calculated with the following assumptions. The 
power of  the present study was set at 80% and alpha error 
was set at 5%. A 2-tailed hypothesis was presumed. The 
calculated total sample size was found to be 202 patients 
for both the groups. In other words, it can be said that a 
total of  202 patients are required to have an 80% chance 
of  detecting, a difference of  15% in the primary outcome 
measure (proportion of  successful placement of  NGT in 
first attempt) between the control group (NGT placement 
using RSM alone) and the experimental group (NGT 
placement using the combined technique). Expecting a 
possibility of  10% dropout, a total of  222 patients was 
enrolled for this study.
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The group allocation was done after induction of  anesthesia 
and intubation. It was performed each time by opening the 
sequentially numbered and sealed opaque envelopes. There 
were 222 sealed envelopes each containing one piece of  
paper marked either “A or “B” (111 papers were marked as 
“A” and another 111 papers were marked as “B”). After the 
tracheal intubation, an envelope was randomly selected and 
opened. The alphabet displayed (“A” or “B”) corresponded 
to the group allocation of  the patient.
•	 Group A (n=111): Patients undergoing NGT insertion 

using the combined RSM with “throat pack in situ” 
technique

•	 Group B (n = 111): Patients undergoing NGT insertion 
using the RSM alone.

The patients receiving NGT placement with RSM alone 
acted as comparator for the study group, that is, the patients 
receiving NGT placement using “combined RSM with 
throat pack in situ” technique. The proportion of  patients 
having successful insertion of  NGT within first attempt 
using either of  these methods was compared (Primary 
outcome). Furthermore, the time taken for the procedure, 
and any adverse events occurring during the procedure 
were noted.

An 18-G cannula was used to establish intravenous 
access for every patient and intravenous fluid started. 
Monitoring of  patients within the operating room was done 
continuously using ECG leads, BP cuff, EtCO2 monitor, 
and SpO2 probe. Before induction of  anesthesia, the 
optimum nostril for NGT insertion was chosen based on 
the better fogging procedure on a metal tongue depressor 
during exhalation. Premedication was done, as appropriate 
for each patient, using fentanyl (2 mcg/kg), glycopyrrolate 
(4 mcg/kg), and lignocaine (1.5 mg/kg). Propofol 
(2 mg/kg) or thiopentone (3–4 mg/kg) was the induction 
agent depending on the patients’ clinical conditions. 
Depolarizing muscle relaxant, succinylcholine (2 mg/kg) 
was used for intubation by laryngoscope. Endotracheal 
tube of  appropriate size was used. Muscle relaxation was 
maintained with atracurium (0.1 mg/kg).

In both the groups, before NGT insertion, the cuff  of  the 
endotracheal tube was deflated and the tip of  the NGT 
was lubricated with 2% lignocaine jelly. The length of  the 
NGT to be inserted was determined by measuring the 
distance from the ipsilateral nostril to the ipsilateral tragus, 
and further to the xiphoid process.14,15 Once, the NGT 
was successfully placed, the cuff  of  the endotracheal tube 
was re-inflated.

In Group “A” (combined RSM with “throat pack 
in situ” technique), after intubation with appropriate size 
endotracheal tube, the patient’s head was kept in neutral 

position. The pharyngeal pack or the so called “throat 
pack” was placed with the help of  a Magill’s forceps or 
gloved finger. Then anterior (forward) displacement or 
lifting of  cricoid cartilage4,16 using fingers of  non-dominant 
hand of  anaesthesiologist was done and then NGT was 
inserted through the patient’s nostril by the dominant 
hand of  anaesthesiologist. After insertion, the placement 
of  the tube was verified by pushing 10 ml of  air rapidly 
into the tube, and auscultation for a “whoosh” sound over 
the epigastrium.17 If  the NGT was found to be correctly 
placed in the first attempt, the case was taken as “successful.”

In Group “B” (the RSM alone), the patient’s head was kept 
in neutral position. Then anterior (forward) displacement 
or lifting of  cricoid cartilage using fingers of  non-dominant 
hand of  anaesthesiologist was done and then NGT was 
inserted through the patient’s nostril by the dominant hand 
of  anaesthesiologist. Similar to Group A, in this group 
also, the proper placement of  the NGT was done using 
auscultation method.

Correct placement of  NGT in the first attempt was 
considered as “successful” insertion. The "procedure 
time" for successful placement of  NGT was recorded 
from the moment of  insertion of  NGT into the nostril 
till the confirmation of  its correct position by the method 
mentioned above.

It was not possible to conceal the specific technique of  NGT 
placement to the anaesthesiologist who was performing 
the procedure. One senior anaesthesiologist performed 
all the procedures to minimize interpersonal variability of  
efficiency. Only the anesthetized patient remained unaware 
of  the particular method employed for the NGT placement. 
Thus, the present study was a single blind design. One 
dedicated anaesthesiologist acted as an observer and data 
keeper who was not involved otherwise with the procedure.

Statistical analysis
Data were documented in the Microsoft Excel Spreadsheet 
and summarized by routine descriptive statistics, namely, 
mean and Standard deviation for numerical variables 
and counts and percentages for categorical variables. 
Frequencies were compared between groups by Fisher’s 
exact test or Chi-square test as appropriate, while numerical 
variables were compared by independent sample t-test. 
Comparisons were two-tailed and P<0.05 was considered 
to indicate statistical significance.

RESULTS

The study spanned over a period of  18 months from March 
2021 to August 2022. Data from all 222 patients were 
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available for analysis. The two groups are comparable in 
terms of  demographic and clinical parameters (Table 1).

The NGT could be inserted in the first attempt in 87.4% 
of  all patients irrespective of  any particular technique. 
In Group A, it could be inserted in first attempt in 91%, 
while in Group B it could be inserted in first attempt in 
83.8%. The differences between the proportions based on 
the attempt to insert NGT were not statistically significant 
(Table 2).

The mean (standard deviation) time taken to insert the 
NGT in Group A was 30.0 (4.0) s while that in Group B 
was 29.9 (4.3) s. The difference in the time taken in NGT 
insertion was not statistically significant (Table 3).

Insertion of  NGT was uneventful in 82.9% of  Group A 
and 79.3% of  Group B patients and the difference was not 
statistically significant. Bleeding and kinking were found 
in higher number of  patients in Group B apparently but 
it was found comparable on analysis. Coiling was seen in 
considerably higher proportion of  patients in Group B 
(16.2%) compared to Group A (7.2%).

The incidence of  adverse events (bleeding, coiling, and 
kinking) was less with the combined method group (17.1%) 
compared with the RSM alone (20.7%). Coiling was found 
to be significantly more in the RSM alone technique as 
compared to the combined method (P=0.04) (Table 4).

While observing the comparison of  mean arterial pressures 
(MAP) between the two groups, the mean (standard 
deviation) MAP in Group A was 96.6 (10.6) mm Hg at 
baseline while that in group B was 98.9 (12) mmHg. The 
mean (standard deviation) MAP, before NGT insertion in 
Group A was 85.2 (9.7) mm Hg while that in Group B was 
84.6 (9.2) mmHg. The mean (standard deviation) MAP, 
after NGT insertion in Group A was 86.5 (9.2) mm Hg 
while that in Group B was 85.8 (9.1) mmHg. The difference 
in MAP between the groups during the procedures was not 
statistically significant (Table 5).

While observing the comparison of  the heart rates 
between the two groups, the mean (standard deviation) 
heart rates in Group A were 88. 6 (14.3) per minute at 
baseline while that in Group B was 88.5 (15.5) per minute. 
The mean (standard deviation) heart rate, before NGT 
insertion in Group A was 85.7 (12.4) per minute while 
that in Group B was 86.1 (13.5) per minute. The mean 
(standard deviation) heart rate, after NGT insertion 
in Group A was 87.0 (12.2) per minute while that in 
Group B was 86.4 (13) per minute. The difference in heart 
rates between the groups during the procedures was not 
statistically significant (Table 6).

DISCUSSION

The present study finds that the successful NGT placement 
was possible in higher number of  patients using combined 
method (RSM with throat pack in situ), compared with 
RSM alone. Although apparently the combined method 
has 7.2% more success rate than RSM alone, the difference 
was not statistically significant. In other words, the success 
rate was found to be comparable with that of  “RSM 
alone” technique. With this comparable success rate, it 
can be commented that the combined method does not 
have inferior success rate in comparison with RSM alone. 
Hence, it appears that throat pack application does not put 
hindrance to placement of  NGT.

Table 1: Demographic and clinical 
characteristics
Parameters Group A 

(n=111)
Group B 
(n=111)

P-value

Age (years) 48.7±16.0 48.9±14.5 0.902
Sex (Male/Female)* 59/52 55/56 0.591
ASA (1/2/3)* 71/37/3 70/39/2 0.878
MP (1/2/3)* 60/40/11 53/46/12 0.639

Age is expressed as mean±SD, and tested with independent sample t‑test; All 
data marked *expressed as numbers, and analyzed with Chi‑square test. Group 
A: Reverse Sellick’s maneuver with throat pack in situ; Group B: Reverse Sellick’s 
maneuver alone

Table 2: Successful nasogastric tube insertion
Attempts Total Group A (n=111) Group B (n=111) Chi-square P-value
One (successful) 194 (87.4) 101 (91) 93 (83.8) 2.62 0.106
More than one (unsuccessful) 28 (12.7) 10 (9) 18 (16.2)
Total 222 (100) 111 (100) 111 (100)

Data expressed as number of patients (percentage); Group A: Reverse Sellick’s maneuver with throat pack in situ; Group B: Reverse Sellick’s maneuver alone

Table 3: Procedure time of nasogastric tube placement between the intervention groups
Parameter Group A (n=111) Group B (n=111) Independent sample t-test P-value
Procedure time (Seconds) 30.0±4.0 29.9±4.3 0.178 0.859

Data expressed as Mean±SD; Group A: Reverse Sellick’s maneuver with throat pack in situ; Group B: Reverse Sellick’s maneuver alone
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Successful placement of  NGT in anesthetized, intubated 
patients appears to be quite challenging at times compared 
with its insertion in conscious patients. This is because 
the anesthetized patient cannot cooperate with the care 
provider by swallowing.18 The anatomical recesses such as 
pyriform sinus or oropharynx can serve as potential spaces 
for impaction or coiling of  NGT in the face of  slight 
resistance along its natural passage.1 The first attempt is the 
best attempt for success of  NGT insertion because after a 
failure, subsequent attempts using the same technique have 
low success rate due to the “memory effect.”19 The kinked 
or knotted NGT with rugged wall of  the distal portion 
of  the tube with several apertures may invite mucosal tear 
leading to bleeding.

The common belief  is that application of  throat pack 
can cause hindrance for the NGT placement. Hence, 
conventionally the NGT is inserted before the placement of  
throat pack. Thus, it appears that combining the application 
of  throat pack with RSM would reduce the success rate of  
correct NGT placement in comparison with RSM alone. 
The combined method (RSM with throat pack in situ) should 
appear inferior to RSM alone if  the throat pack actually 
cause obstacle in reality. The comparable result instead of  
inferiority of  the combined method translates into the fact 
that throat pack application before NGT placement does 

not put any impediment to NGT placement as is commonly 
apprehended. Rather, prior application of  throat pack 
may actually facilitate NGT insertion in terms of  reduced 
incidence of  coiling while maintaining comparable success 
rate. Although the present study fails to draw an impression 
about the superiority of  the combined method, the study, 
at least, can be a myth breaker.

Walker,9 the pioneer of  throat pack in situ technique for 
NGT insertion, opined that the application of  throat 
pack can obliterate the oropharyngeal space and thereby 
can facilitate the passage of  NGT toward its normal path. 
The present researchers have the notion that the throat 
pack application before the NGT placement actually fills 
up the spacious oropharynx thereby eliminating one less 
resistant path, that is, the oropharynx where the NGT often 
deviates. Thus, the propensity of  the NGT to coil back in 
the oropharynx decreases and it is steered to its intended 
normal pathway, that is, the esophagus.

The success rate of  the present study, that is, the “RSM with 
throat pack in situ” technique is 91% which is consistent with 
the higher success rate methods of  NGT placement in adult 
population using “neck flexion with lateral pressure” (success 
rate 94%),20 RSM (success rate 83–96%).21-23 Furthermore, 
the success rate of  this novel technique is in accordance with 
frozen NGT insertion method (success rate 84–88%).21,24

In the present study, overall, the incidence of  adverse events 
(bleeding, coiling, and kinking) was less with the “RSM 
with throat pack in situ” group (17.1%) compared with 
the RSM alone (20.7%). Coiling was found in considerably 
smaller number of  patients compared with the RSM alone 
technique (7.2% vs. 16.2%, respectively). This data were 
also statistically significant (P=0.04).

Whenever a NGT is inserted, if  it encounters any resistance 
during its passage it tries to move into the least resistant area, 
that is, the oropharynx and thus there can be kinking, coiling, 

Table 4: Adverse effects following intubation 
between the two groups
Adverse 
events

Group A 
(n=111)

Group B 
(n=111)

Chi-square P-value

Bleeding 8 (7.2) 6 (5.4) 0.30 0.58
Coiling 8 (7.2) 18 (16.2) 4.36 0.04†

Kinking 6 (5.4) 5 (4.5) 0.10 0.76
Uneventful 92 (82.9) 88 (79.3) 0.47 0.49
Total 111 (100) 111 (100)

Data expressed as number of patients (percentage); Group A: Reverse Sellick’s 
maneuver with throat pack in situ; Group B: Reverse Sellick’s maneuver alone, 
†Statistical significance

Table 5: Mean arterial pressures between the intervention groups over time
Mean arterial Pressure Group A (n=111) Group B (n=111) Independent sample t-test P-value 
Baseline 96.6 (10.6) 98.9 (12) −1.518 0.131
Before NGT insertion 85.2 (9.7) 84.6 (9.2) 0.519 0.614
After NGT insertion 86.5 (9.2) 85.8 (9.1) 0.507 0.613

Data expressed as mean (standard deviation). Group A: Reverse Sellick’s maneuver with throat pack in situ; Group B: Reverse Sellick’s maneuver alone

Table 6: Heart rates between the intervention groups over time
Heart rates Group A (n=111) Group B (n=111) Independent sample t-test P-value
Baseline 88. 6 (14.3) 88.5 (15.5) 0.045 0.964
Before NGT insertion 85.7 (12.4) 86.1 (13.5) −0.202 0.840
After NGT insertion 87.0 (12.2) 86.4 (13) 0.324 0.746

Data expressed as mean (standard deviation), Group A: Reverse Sellick’s maneuver with throat pack in situ, Group B: Reverse Sellick’s maneuver alone
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or bleeding due to local trauma. After a failure, subsequent 
attempts of  NGT placement using the same tube and utilizing 
the same technique can lead to the same adverse outcome 
owing to the “memory effect”.19 The NGT loses its rigidity 
due to the property of  thermoplasticity, also contributes to 
this failure24 A throat pack obliterates or reduces the space 
in oropharynx there by prevents deviation of  NGT into oral 
cavity.9 This explains the lesser incidence of  adverse events 
such as coiling or kinking in the combined group.

In the present study, the mean procedure time (in seconds) 
between the combined group and the RSM alone group 
was (30.0 vs. 29.9, respectively). The time taken for 
placement of  the throat pack in not considered. There 
is no considerable difference in the mean insertion time 
between the two groups. Thus, it can be deciphered that 
the presence of  a throat pack inside the oropharynx does 
not cause any hindrance to the NGT insertion.

The mean difference in heart rates and MAP between the 
two groups during the procedures in the study failed to 
demonstrate a significant difference. In other words, there 
were no appreciable hemodynamic changes in either of  the 
two techniques. Thus, hemodynamic stability is achieved by 
both the combined method and the RSM alone technique.

Limitations of the study
The present study bears some limitations. The confirmation 
of  correct placement of  NGT was done by simple 
auscultation method where 10 ml of  air was rapidly 
insufflated through the NGT and the “whoosh” sound 
was heard by placing a stethoscope over epigastrium. 
However, this method has numerous drawbacks such as 
transmitted sound over the epigastrium can still be heard if  
the NGT is in trachea, esophagus, duodenum, or proximal 
jejunum.14,25 Gold standard and more reliable techniques 
such as X-ray and ultrasonography26 were not used because 
of  unavailability of  resources. We could not use additional 
confirmation methods such as using pH paper due to 
local unavailability. We could not use polyurethane NGT 
due to its local unavailability. This probably has led to 
higher incidence of  adverse events like bleeding. Although 
life-threatening serious adverse events such as esophageal 
perforation, pyriform fossa penetration, and pneumothorax 
have not occurred, the possibility of  such complications 
in this form of  study cannot be ruled out. The incidence 
of  post-operative sore throat due to pack application was 
also not observed in the combined group.

CONCLUSION

The combined method of  RSM with throat pack in situ 
technique has overall higher success rate than RSM alone. 

However, it is comparable on analysis. Considerably lesser 
incidence of  coiling has been observed with combined 
technique compared with RSM alone. Hence, in view of  
comparable success rate and lesser incidence of  adverse 
events, it can be concluded that the RSM with throat pack 
in situ technique appears to be a better alternative to RSM 
alone.
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