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Effect of Bougie-Guided Nasal Intubations upon Bleeding:  
A Randomised Controlled Trial
Buji Rehberliğinde Nazal Entübasyonların Kanama Üzerindeki Etkisi: Randomize Kontrollü Çalışma
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Objective: Bleeding due to inadvertent trauma is a troublesome 
complication of nasal intubations. A lot of methods have been sug-
gested to minimise this problem. A flexible bougie can be passed 
atraumatically via the nasal route to the trachea and an appropri-
ate-sized endotracheal tube can be railroaded over it to avoid this 
problem. The primary objective of the study was to compare the 
severity of bleeding with bougie-guided and conventional nasotra-
cheal intubations on a subjective scale. The time taken for successful 
intubations and the number of attempts required were also noted. 
Methods: This randomised controlled study was performed in 
40 adult patients requiring nasotracheal intubations for various 
elective surgeries over a 3-month period in a teaching hospital. 
The patients after satisfying the inclusion criteria were randomised 
into two groups of 20 each: Bougie-guided (Group B) and Not 
Bougie-guided (Group NB). Group B patients were intubated 
by railroading the endotracheal tube over a flexible bougie, and 
Group NB patients were intubated conventionally without the 
bougie. The degree of bleeding was noted on a subjective scale 
as nil, mild, moderate or severe. The time taken for intubation in 
seconds and the number of attempts taken were noted. The degree 
of bleeding was compared using Mann–Whitney U test, and the 
time taken for intubation was compared using the Student’s t test 
after assessing normalcy. An alpha error of 5% was used, and p 
values less than 0.05% were considered significant. 
Results: All patients randomised completed the study. The degree 
of bleeding was lesser in the Bougie-guided group than in the con-
ventional group (p=0.02), and the time taken for intubation was 
longer in the bougie-guided group (p<0.01)
Conclusion: Using a bougie routinely for nasal intubations might 
minimise trauma during nasal intubations but increase the time 
taken for intubation marginally. The success rates for intubations 
may also be better.
Keywords: Bleeding, bougie, nasal intubations

Amaç: İstenmeden oluşan travmaya bağlı kanama, nazal entü-
basyonun sıkıntılı bir komplikasyonudur. Bu problemi minimi-
ze etmek için birçok yöntem ileri sürülmüştür. Bu problemden 
kaçınmak için, esnek bir bujiyi nazal yoldan trakeaya mümkün 
olduğunca az hasar vererek geçirerek, uygun boyutta bir endot-
rakeal tüp bunun üzerinden geçirilebilir. Bu çalışmanın ilk amacı 
buji rehberliğinde ve geleneksel nazotrakeal entübasyonlarda ka-
namanın şiddetini sübjektif bir ölçek kullanarak karşılaştırmaktır. 
Başarılı entübasyon için harcanan süre ve gereken deneme sayısı 
ayrıca kaydedildi.  
Yöntemler: Randomize kontrollü bu çalışma, bir eğitim hastane-
sinde 3 aylık bir süreçte, çeşitli elektif cerrahi için nazotrakeal entü-
basyon gereken 40 yetişkin hastayla gerçekleştirildi. Çalışmaya dahil 
edilme kriterlerini karşılayan hastalar her biri 20 kişiden oluşan iki 
gruba rasgele seçildiler: Buji-rehberliğinde (Grup B) ve Buji-rehber-
liğinde olmayan (Grup NB) olarak. Grup B hastaları endotrakeal 
tüpün esnek bir buji üzerinden geçirilmesi ile entübe edildiler. Grup 
NB hastaları ise buji olmaksızın geleneksel şekilde entübe edildiler. 
Kanamanın derecesi sübjektif bir skala üzerinde hiç, hafif, orta veya 
şiddetli olarak kaydedildi. Ayrıca, entübasyon için harcanan süre 
saniye olarak ve deneme sayısı da not edildi. Normal dağılım de-
ğerlendirildikten sonra, kanamanın derecesi Mann-Whitney U test 
kullanılarak, entübasyon için harcanan süre ise Student’s t test kul-
lanılarak karşılaştırıldı. %5 alfa hatası kullanıldı ve %0,05 altındaki 
p değerleri istatiksel olarak anlamlı olarak kabul edildi.  
Bulgular: Randomize seçilen tüm hastalar çalışmayı tamamladı-
lar. Kanama derecesinin Grup B’de, Grup NB’ye göre daha düşük 
olduğu görüldü (p=0,02). entübasyon için harcanan süre Grup 
B’de daha uzun saptandı (p<0,01).    
Sonuç: Nazal entübasyonlar için buji kullanımı travma olasılığını 
azaltırken, entübasyon için harcanan süreyi bir miktar artırabilir. 
Ayrıca, entübasyon başarı oranları daha yüksek olabilmektedir.  
Anahtar sözcükler: Kanama, buji, nazal entübasyon
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Introduction

Familiarity with different airway management options is an essential skill for anaesthesiologists. Nasal intubation is 
routinely done for several head and neck surgeries to facilitate easy surgical access to the oral cavity. The tube is more 
secure and has lesser risk of kinking due to airway instrumentations. Postoperatively, the tube is also better tolerated 

by the patients and can decrease sedation requirements. One of the main problems in nasal intubation is bleeding, the inci-
dence of which can range from 17% to 80% (1). Bleeding might hinder effective glottis visualisation and when severe poses 



the risk of aspiration. The tube can also get blocked by dis-
lodged tissues and needs replacement or causes acute airway 
obstruction (2). Choosing an appropriate-sized endotracheal 
tube is also difficult, and sometimes there is a need to replace 
the tube with a smaller one. Removing the tube might cause 
more bleeding as the tamponade effect is lost, making subse-
quent visualisations difficult.

A lot of measures have been employed to minimise bleeding 
during nasotracheal intubations, which include topical vaso-
constrictors, liberal lubrication, warming the endotracheal 
tube and passing a red rubber catheter (1) or a ureteric cathe-
ter attached to the proximal end of the endotracheal tube (3). 

Passing a flexible bougie first is an atraumatic approach and 
makes subsequent tube changings easier. The technique was 
described in a case series of 16 patients who could not be 
intubated by conventional techniques (4). In difficult nasal 
intubations also, bougie-guided intubations have been used 
with success (5, 6).

Although bougie-guided nasal intubation has been described 
by several authors, only few randomised controlled trials have 
compared nasal intubation with and without bougie in terms 
of severity of bleeding. In this randomised controlled trial, 40 
subsequent patients requiring nasal intubations were intubated 
with or without the bougie, and the incidence of bleeding was 
noted. The primary objective of the study was to compare the 
severity of bleeding in bougie-guided nasal intubations with 
conventional endotracheal intubations. The time taken for a 
successful intubation (from the time of removing the face mask 
till the appearance of an end tidal carbon dioxide (EtCO2) trac-
ing) and the number of attempts were also noted. 

Methods

The study was conducted in a teaching hospital in India 
over a 3-month period. After obtaining ethics committee 
approval, 40 subsequent adult patients (older than 18 years) 
undergoing elective surgical procedures requiring nasal intu-
bations were recruited for the study. Inclusion criteria were 
adult patients of the American society of Anaesthesiologists 
(ASA) physical status 1, 2 and 3, undergoing elective surger-
ies requiring nasotracheal intubations. Exclusion criteria were 
patients with bleeding diathesis, maxillary trauma, anatomi-
cal deformities predicting difficult intubation, compromised 
nasal patency, uncontrolled hypertension and ASA physical 
status 4. Informed written consent was obtained from all pa-
tients. The study was designed in accordance with the ethical 
standards guidelines provided by the Helsinki declaration. 
All patients were premedicated with oral diazepam the night 
before, and nasal decongestants (oxymetazoline 0.05%) were 
administered 15 minutes before the procedure. The patients 
were randomised into two groups: Group B and Group NB 
by computer-generated randomisation tables. After pre-oxy-
genation, all patients were induced with fentanyl, propofol 
and vecuronium intravenously in doses deemed appropriate 

by the anaesthesiologist. Routine monitoring by pulse ox-
imetry, non-invasive blood pressure, electrocardiogram and 
EtCO2 monitoring were used in all patients. 

In Group B, a Talwalkar’s bougie (flexible bougie of 4 mm di-
ameter and 700 mm length, Figure 1) was gently introduced 
through the selected nostril till it reached the oropharynx. A 
Macintosh blade was introduced, and a pair of Magill’s for-
ceps was used to guide the bougie through the glottis. The 
endotracheal tube of appropriate size was threaded over the 
bougie into the glottis under direct vision. The following 
measures were done if difficulty in passing the tube beyond 
the glottis was encountered-removing the laryngoscope and 
flexing the neck, rotating the tube so the bevel faces later-
ally, tube removed and smaller size introduced. Group NB 
was intubated conventionally. Bleeding was assessed using a 
subjective scale as 0 - No bleeding, 1 - Minimal bleeding not 
requiring suctioning, 2 - Moderate requiring suctioning but 
not hampering visualisation and 3 - Severe requiring suction-
ing and hampering visualisation.

All patients were intubated by the same operator who was an 
experienced anaesthesiologist with over 10 years of practice. 
The time taken for the intubation (time of face mask removal 
till appearance of EtCO2 tracing), number of attempts and 
hemodynamic changes before and after intubation and any 
complications were also noted. 

Statistical analysis
Statistical analysis was performed using Microsoft Excel 2016 
with Realstatistics add on package. Shapiro-Wilk test was used 
to test normal distribution of interval data. Mann-Whitney 
U test was used to compare ordinal data (Degree of bleeding), 
and the Student’s t test was used to analyse parametric data 
(time taken for intubation, number of attempts). Categorical 
data was compared using Chi -Squared test and Fishers Exact 
test for smaller values (less than 5) in contingency tables. An 
alpha error of 5% was used, and p values less than 0.05 were 
considered significant. 

Results

Baseline characteristics such as age, sex ratio, body mass in-
dex, neck circumference and Mallampatti grading were sim-
ilar in both groups (Table 1). The number of patients with 
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Figure 1. Talwalkar’s bougie



nil, mild, moderate and severe bleeding degrees, respectively, 
were 11, 7 and 2 and 0 in Group B and 3, 12, 4 and 1 in 
Group NB. The first pass success rates were 98% in Group 
B and 90% in Group NB. The time taken for successful in-
tubation was 30.45+2.8 and 18.25+2.4 s in groups B and 
NB, respectively (Table 2). The inability to negotiate the tube 
beyond the glottis was noted in three patients in NB group 
and none in B group.

Discussion

Various measures have been advocated to manage bleeding 
during nasotracheal intubations. Most of the time the bleed-
ing is due to mucosal injury and is self-limiting. Keeping a 
suction catheter inside the tube has also been suggested to 
prevent occlusion of tube due to tissues and clear the secre-
tions as the tube is advanced. Such telescoping has shown 
to decrease bleeding (7). However, this method can create a 
rough edge at the juncture of the catheter and tip of the tube. 
Serial dilatation of nasal passages is advocated by some prac-
titioners, but it consumes time and still can cause trauma. 
Warming and softening of the tube can reduce trauma but 
can distort the tube also (8).

Bleeding can also cause impairment of glottis visualisation 
and aspiration, which can be prevented by passing a bougie 

first atraumatically and threading the endotracheal tube over 
it. Any trauma caused by the leading edge of the tube may 
not affect intubation, as the bleeding might be sealed by the 
tamponade effect of the tube. Gum elastic bougie (GEB) has 
been used successfully for nasal intubation in patients where 
conventional intubation failed (4), and it has also been rec-
ommended that GEB guidance be used in first attempt in all 
cases. 

The Seldinger technique of passing the bougie and railroad-
ing the endotracheal tube was also reported by Abrons et al. 
(9) in 2016 as a case series of three patients. However, ran-
domised controlled trials analysing the effect of bougie guid-
ance on bleeding is lacking. We have analysed the severity of 
bleeding with the Seldinger technique on a subjective scale in 
this randomised trial. 

Several authors have used a suction cannula inside the lu-
men of the endotracheal tube, covering the tip and bevel of 
the tube with red rubber tube etc., each method poses its 
own problem. Any foreign body used to cover the bevel of 
the tube poses a risk of dislodgement and aspiration. Using 
a suction cannula may not reduce trauma but only helps in 
visualisation of the glottis, excessive suctioning can also cause 
atelectasis. 

As expected, the incidence of bleeding was significantly low-
er in the Bougie-guided group than in the without Bougie 
group. The ease of insertion was also better in the bougie 
group. The operator felt the white colour of the Talwalkar’s 
bougie made the visualisation of the bougie better as com-
pared to the transparent endotracheal tube. A snug fit be-
tween the introducer bougie and the endotracheal tube has 
been deemed essential in preventing tissues getting in be-
tween the bougie and the bevel of the endotracheal tube (10). 
This was not achievable with our technique, but we did not 
encounter this problem in any of our subjects.

Some of the limitations of this study are the small sample 
size, using a subjective scale as a primary objective and lack 
of blinding. A post hoc power analysis using a Type I error 
of 0.05% and the incidence of bleeding as 45% and 85% 
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Table 2. Grading of bleeding, success rates and time taken for intubations

Parameter  Group B Group NB Significance

Bleeding Nil 11 3 Mann-Whitney 

 Mild 7 12 U = 113.5

 Moderate 2 4 p=0.0198 

 Severe 0 1 Significant

First pass success  19/20 18/20 

Time taken for intubation in successful  
attempt (Seconds, Mean±SD) 30.45±2.83 18.25±2.42 p<0.01, Significant

Group B: Bougie-guided; Group NB: No bougie; SD: standard deviation

Table 1. Baseline characteristics

Parameter Group B Group NB Significance

Age  42.25±2.9 47.5±1.3 No (p=0.26) 
(in Years, Mean±SD)

Sex (Male:Female) 2.3:1 1.6:1 No (p=0.32)

BMI  28.7±1.89 29.1±2.6 No (p=0.57) 
(kg m−2, Mean±SD)

Neck  35±3.46 36.85±3.28 No (p=0.1) 
circumference (cms)

Mallampatti  18/2 16/4 No (p=0.37) 
(1 or 2 /3 or 4)

Group B- Bougie-guided; Group NB: No bougie; SD: standard deviation



showed a power of 77.7%. For a power of 80 and alpha error 
of 5%, to detect a 30% difference in the severity of bleeding, 
a sample size of 98 is needed on the basis of standard devi-
ations from previous studies which have used incidence of 
bleeding after intubations as the primary objective. In a simi-
lar study (11) assessing the effectiveness of a red rubber cath-
eter to cover the endotracheal tube, a blinded observer, the 
surgeon, was asked to assess the bleeding before the surgery. 
We felt that an immediate assessment of bleeding might be 
more accurate (as trivial bleeding might stop after the bleed-
ing time) and more practical. Further large-scale trials would 
establish the usefulness of this technique when routinely used 
for nasal intubations. 

Conclusion

Using a bougie to aid nasal intubations will help in minimis-
ing the severity of bleeding which might help in increasing 
the success rate of intubations. Further large-scale trials are 
warranted for applying this simple but effective method rou-
tinely during nasal intubations.
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