
Figure 2: Percentage of glottic opening (POGO). A 100% POGO 
score refers to visualization of the entire glottic opening from 

the anterior commissure of the vocal cords to the interarytenoid 
notch. A POGO score of 0% refers to no visualization of 

laryngeal structures
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Further evidence on the superiority of the BUHE position 
over SSP for optimizing laryngeal exposure has also been 
suggested by a recent systematic review and 
meta-analysis.3 This study compared the ramping position 
and the SSP [ramping position defined as the back 
elevated position in which the sternal notch and external 
auditory meatus were horizontally aligned, irrespective of 
the methods used (specialized pillows, blankets, 
head-of-bed elevation, etc)]. There was no difference 
found between groups with regards to odds for CL 1/2 or 
CL 3/4 views. However, further subgroup analysis based 
on type of population [surgical vs intensive care unit (ICU) 
patients] revealed that in surgical OT patients, patients in 
ramping position had a significantly higher odds of CL 1/2 
views, and a lower odds of CL 3/4 views.

In the only RCT to date investigating the BUHE ramping 
position for intubation in ICU patients, Semler et al 
compared the ramped position (head of bed elevated to 
25º) and the SSP for emergency intubation.4 The authors 
discovered that there was a higher incidence of CL 3/4 
views in the ramped group (25.4%) compared to the SSP 
group (11.5%) (p = 0.01). Of note, a majority of the 
intubators reported having more experience intubating in 
the SSP compared to the ramped position. Until further 
evidence becomes available, this study provides the most 
current evidence with regards to the effect of BUHE 
position on laryngeal exposure in ICU patients. 

The explanation for improved glottic exposure in the 
BUHE position may be that this position confers a 
biomechanical advantage during intubation. When 
compared to the SSP position, the BUHE position allowed 
the operator to change the direction of force (relative to 
the horizontal plane) required to lift the laryngoscope 
handle, from about 45° in the SSP to about 20° in the 
BUHE position.1 This subsequently led to a change of force 
and torque, by increasing horizontal force and reducing 
vertical force against gravity. In other words, with the 
same force, the operator is able to push the laryngoscope 
blade further forward rather than upward to obtain the 
most optimal laryngeal exposure. Another potential 
explanation for the improvement in laryngeal exposure is 
the movement of the laryngeal structures in the BUHE 
position. When the torso is elevated, laryngeal structures 
are pulled more caudally directly through the effects of 
gravity, or indirectly through the pulling down of the 
whole upper thorax which is connected to laryngeal 
structures. This could affect the laryngeal axis, bringing it 
nearer to alignment with the line of sight, and hence 
improving laryngeal view.1

Effective preoxygenation
Aside from facilitating a better glottic view during 
tracheal intubation, the BUHE position also has the added 
advantage of improving the effectiveness of 
preoxygenation during intubation. There is strong 
evidence that the BUHE position improved the tolerance 
of apnoea in surgical OT patients, by prolonging the safe 
apnoea period (SAP), defined as the time taken for 
oxygen saturation to drop to a low level during apnoea. 
Boyce et al in 2003 were the first to investigate the 
impact of positioning on apnoea tolerance.5 They 
randomized 26 obese surgical patients to one of three 
groups, namely 30° reverse Trendelenburg, 30° back-up, 
or horizontal-supine positions. They demonstrated that 
the SAP was significantly prolonged in the ramped 
positions compared to the supine position (p < 0.001). 
Subsequently, other RCTs have also showed similar 
findings in obese and non-obese OT population, with all 
demonstrating statistically and clinically significantly 
prolonged SAP in the ramped position compared to the 
supine position.6-8 

On the other hand, available data on the effectiveness of 
preoxygenation in BUHE position for ICU patients remain 
limited. The only RCT to date which have focused on 
critically ill ICU patients was carried out by Semler et al.4 
The authors reported no difference in the lowest arterial 
oxygen saturation peri-intubation (defined as time from 
induction to 2 minutes after successful endotracheal 
intubation) between groups. Additionally, there was no 
difference in incidence of hypoxaemia SpO2 < 90% or 
SpO2 < 80% between groups. These findings, however, 
have been criticized and should be interpreted with 
caution as patients in both groups may not be 
comparable.9 There were significantly more difficult 
airways in the ramped group (CL 3/4 views) compared to 
the sniffing group, and hence time required for 
intubation in these patients were longer. 

The reason for improved effectiveness of preoxygenation 
in the BUHE position can be understood from a 
physiological perspective. Studies have shown that the 
ramped BUHE position is associated with increase in 
functional residual capacity (FRC).10 In the raised torso 
position, the pressure exerted by abdominal contents on 
the diaphragm is reduced, allowing the diaphragm to 
descend further. Additionally, the weight of the chest wall 
tissues compressing the lungs is also reduced. All this lead 
to an increased FRC, which serves as a storage for oxygen 
molecules. The additional oxygen reserve subsequently 
allows a longer period of apnoea without adverse 
complications. 

Success of intubation 
The BUHE position has been found to be associated with 
a higher rate of successful intubation. A well-designed 
RCT conducted by Lee et al investigated the rate of 
successful intubation between the ramped and sniffing 
positions in surgical patients with expected difficult 
intubation.11 In their study, the authors found that the 
ramped position was significantly associated with a 
higher rate of successful intubation (Ramped 63% vs 
Sniffing 42%, p < 0.05). Additionally, more patients in the 
ramped group were successfully intubated within the first 
two attempts compared to the sniffing group.

Meanwhile in the critically ill population, the evidence of 
BUHE position on intubation success at first attempt 
remains controversial. In a prospective observational 
cohort study, Turner et al analysed 231 emergency 
intubations performed in the supine (head elevation 0 - 
10°), inclined (11 - 44°) and upright (≥ 45°) positions. 
They found a higher first pass success rate in the upright 
group (85.6%) and inclined group (77.9%) compared to 
the supine group (65.8%) (p = 0.024). Interestingly, the 
authors also demonstrated increased odds of first pass 
success for every 5° increase in angle of bed elevation 
(Adjusted OR 1.11, 95% CI 1.01 - 1.22, p = 0.043).12 On 
the other hand, Semler et al in their study on ICU patients 
found a lower rate of success at first intubation attempt 
in the ramping position (76.2%) compared to the sniffing 
position (85.4%) (p = 0.02).4 

Time required for intubation
Several studies have shown that the BUHE position does 
not prolong the time to intubation, but may in fact 
shorten it. Tsan et al investigated the BUHE position and 
showed that the time to intubation in BUHE direct 
laryngoscopy patients (mean 36.23 seconds) was shorter 
than the time to intubation for patients undergoing VL 
(mean 44.33 seconds).2 In addition, a prospective cohort 
study demonstrated that the 25° back-up position was 
associated with a shorter median time to intubation 
(median 24 seconds) when compared to the SSP (median 
28 seconds) (p = 0.031).13 Although the differences in 
time required may not be clinically significant, it is an 
added benefit when performing intubations in this 
position, especially in patients undergoing rapid sequence 
intubation or those with poor pulmonary reserves.

Complications during intubation
In patients requiring intubation in the ward and ICU, 
there is data to suggest the BUHE position is associated 
with a lower risk of peri-intubation complications. 

Khandelwal et al conducted a retrospective cohort study 
investigating complications associated with the BUHE 
position and SSP. The authors found that the BUHE 
position was associated with a lower risk of complications 
(any of difficult intubation, oesophageal intubation, 
hypoxaemia, or pulmonary aspiration) (Adjusted OR 0.47, 
95% CI 0.26 - 0.83, p = 0.01).14

Other benefits
Additional benefits of placing patients in the BUHE 
position for intubation include the ease with which 
patients’ positions can be adjusted. In the majority of OTs 
in Malaysia, the OT table is equipped with electronic 
controls, allowing staff to manipulate the table position 
with the press of a button. This allows much easier 
positioning compared to physically lifting patients to 
place pillows or blankets below their torsos and heads. 
Moreover, risks of cervical trauma or intravenous lines 
disconnection is greatly minimized. In the event the 
patient has to be placed supine for any reason 
post-intubation, this can be easily done with bed controls, 
without the need to lift an anaesthetised patient up to 
remove the pillows and blankets. 

POTENTIAL COMPLICATIONS
From a physiological standpoint, there is a theoretical 
complication associated with the BUHE position. Due to 
venous pooling in the lower extremities and subsequent 
reduced venous return to the heart, cardiac output and 
cerebral perfusion can be compromised during induction 
of anaesthesia. The potentially detrimental impact of a 
transient reduction in cardiac output, in the setting of 
sympathetic stimulation from laryngoscopy and 
intubation, has yet to be proven from scientific data. To 
date, no studies investigating BUHE position have 
reported any adverse events such as hypotension during 
intubation in the ramping position. However, until more 
evidence is available, it is important to keep in mind the 
possible dangers of hypotension and cerebral 
hypoperfusion when intubating patients in the BUHE 
position. In physiologically vulnerable patients, it is 
important to immediately place the patient back supine 
after induction of anaesthesia and treat hypotension 
accordingly with vasopressor agents. 

APPLICATIONS IN OT AND ICU
In the OT population, endotracheal intubation in the 
BUHE position is associated with many advantages and 
lack of proven disadvantages. Because of this, it is an ideal 
time to reconsider whether the SSP should still be the 
starting position for intubation. The development of the 
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A Novel Way of Positioning for Intubation:
Bed-Up-Head-Elevated Using Bed Controls

INTRODUCTION
Intubation is a skill that anaesthesiologists must have as 
part of their arsenal in managing patients undergoing 
surgery or critically ill patients. It is a skill gained through 
years of training and experience, finally culminating in 
anaesthesiologists being considered as masters of airway 
management. As every anaesthesiologist will know, the 
positioning of a patient prior to intubation is one of the 
most important aspects of successful intubation. 

Most anaesthesiologists in Malaysia are familiar with and, 
in fact, regularly practice the sniffing position for 
intubation, using pillows or head rings. For obese 
patients, the ramping position is commonly used, utilizing 
pillows, blankets, or specialized positioning devices. Lee 
et al in 2007 introduced a novel ramping position, by 
studying the effects of back elevation of 25° using bed 
controls compared with the supine position.1 This new 
positioning, also termed bed-up-head-elevated (BUHE) 
position for intubation, has gained more and more 
popularity in recent years. Despite that, few 
anaesthesiologists in Malaysia have heard of the BUHE 
position. 

The BUHE position is a variation of the ramping position, 
using bed controls alone to elevate the head of the bed 
(by breaking the bed at the level of the patient’s hip to 
prevent patient from sliding off) until alignment of the 
patient’s sternal angle and external auditory meatus is 
achieved (Figure 1).2 To achieve this endpoint, the bed 
elevation could range from 15° to 45°. This article will 
discuss the benefits and potential complications of the 
BUHE position, and its applications in the operating 
theatre (OT) and the intensive care unit (ICU).

BENEFITS OF BUHE POSITION

Improved laryngeal exposure 
One of the main advantages of the BUHE position is 
improved laryngeal exposure, facilitating intubation. In 
their pioneering RCT, Lee et al investigated the 25° 
back-up position for intubation in 40 surgical patients 
undergoing general anaesthesia. The authors found that 
the 25° back-up position provided a more superior 
laryngeal view, by increasing the percentage of glottic 
opening (POGO) (Figure 2) score from mean 42.2% in the 
supine group to 66.8% in the back-up group.1 

Figure 1: Bed-up-head-elevated position. The head of bed is 
elevated until the endpoint of horizontal alignment between 
the sternal angle and external auditory meatus is achieved

The finding by Lee et al has been confirmed by a recent 
RCT investigating the BUHE position, carried out by Tsan 
and colleagues, which compared the BUHE position with 
video laryngoscopy (VL).2 In this study, 138 surgical 
patients undergoing general anaesthesia had a baseline 
Macintosh blade laryngoscopy in the SSP position, 
followed by randomization to one of two groups 
preceding intubation, namely Group BUHE (direct 
laryngoscopy in BUHE position) or Group GLSC (VL using 
Glidescope). The authors found that mean POGO scores 
between both groups differed by -6.3% (98% CI, -13.2% 
to 0.6%), indicating non-inferiority of BUHE laryngoscopy 
to VL within the prespecified margin of 15% difference. 
For patients undergoing intubation in the BUHE position, 
there was a clinically significant mean improvement in the 
POGO scores compared with the baseline SSP position 
[mean improvement 25.8%, p < 0.0001]. Importantly, a 
subgroup of patients with Cormack-Lehane (CL) grade III 
classification in the SSP demonstrated a mean 49.17% 
improvement in POGO scores, converting potentially 
difficult intubations into straightforward intubations. 

SSP was based on a few descriptive articles from 1852 to 
1944, and yet it has become the gold standard for 
positioning.15 Newer evidence in the 21st century has 
challenged the superiority of the SSP for intubation, 
finding that it may not be as beneficial as once 
thought.16 With the amount of scientific data supporting 
the BUHE position, it is sensible to replace the SSP with 
the BUHE position as the ideal starting intubation 
position. In patients who may be vulnerable to 
hypotension or the effects of hypotension, the BUHE 
position may still be used with adequate precautions 
taken such as optimizing volume status and usage of 
vasopressor agents.

On the other hand, the application of BUHE position as a 
starting intubating position in critically ill patients is not 
so straightforward. Arguments for it state that there is 

evidence the BUHE position is associated with lesser 
peri-intubation complications. However, there is a risk of 
worsened glottic exposure based on available evidence. 
There is also conflicting data to suggest either a higher or 
lower rate of successful intubation. Until more research is 
available, the decision to place critically ill patients in the 
SSP or the BUHE position should be on a case-by-case 
basis, depending on the clinical judgment of the clinician. 

CONCLUSION
The BUHE position is a novel and easy way to position 
patients for intubation, with multiple benefits and no 
proven disadvantage. Anaesthesiologists should consider 
the BUHE position as a starting position for endotracheal 
intubation in the OT for the majority of patients. More 
research is needed to determine the suitability of BUHE 
positioning for intubations in the emergency setting. 
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Further evidence on the superiority of the BUHE position 
over SSP for optimizing laryngeal exposure has also been 
suggested by a recent systematic review and 
meta-analysis.3 This study compared the ramping position 
and the SSP [ramping position defined as the back 
elevated position in which the sternal notch and external 
auditory meatus were horizontally aligned, irrespective of 
the methods used (specialized pillows, blankets, 
head-of-bed elevation, etc)]. There was no difference 
found between groups with regards to odds for CL 1/2 or 
CL 3/4 views. However, further subgroup analysis based 
on type of population [surgical vs intensive care unit (ICU) 
patients] revealed that in surgical OT patients, patients in 
ramping position had a significantly higher odds of CL 1/2 
views, and a lower odds of CL 3/4 views.

In the only RCT to date investigating the BUHE ramping 
position for intubation in ICU patients, Semler et al 
compared the ramped position (head of bed elevated to 
25º) and the SSP for emergency intubation.4 The authors 
discovered that there was a higher incidence of CL 3/4 
views in the ramped group (25.4%) compared to the SSP 
group (11.5%) (p = 0.01). Of note, a majority of the 
intubators reported having more experience intubating in 
the SSP compared to the ramped position. Until further 
evidence becomes available, this study provides the most 
current evidence with regards to the effect of BUHE 
position on laryngeal exposure in ICU patients. 

The explanation for improved glottic exposure in the 
BUHE position may be that this position confers a 
biomechanical advantage during intubation. When 
compared to the SSP position, the BUHE position allowed 
the operator to change the direction of force (relative to 
the horizontal plane) required to lift the laryngoscope 
handle, from about 45° in the SSP to about 20° in the 
BUHE position.1 This subsequently led to a change of force 
and torque, by increasing horizontal force and reducing 
vertical force against gravity. In other words, with the 
same force, the operator is able to push the laryngoscope 
blade further forward rather than upward to obtain the 
most optimal laryngeal exposure. Another potential 
explanation for the improvement in laryngeal exposure is 
the movement of the laryngeal structures in the BUHE 
position. When the torso is elevated, laryngeal structures 
are pulled more caudally directly through the effects of 
gravity, or indirectly through the pulling down of the 
whole upper thorax which is connected to laryngeal 
structures. This could affect the laryngeal axis, bringing it 
nearer to alignment with the line of sight, and hence 
improving laryngeal view.1

Effective preoxygenation
Aside from facilitating a better glottic view during 
tracheal intubation, the BUHE position also has the added 
advantage of improving the effectiveness of 
preoxygenation during intubation. There is strong 
evidence that the BUHE position improved the tolerance 
of apnoea in surgical OT patients, by prolonging the safe 
apnoea period (SAP), defined as the time taken for 
oxygen saturation to drop to a low level during apnoea. 
Boyce et al in 2003 were the first to investigate the 
impact of positioning on apnoea tolerance.5 They 
randomized 26 obese surgical patients to one of three 
groups, namely 30° reverse Trendelenburg, 30° back-up, 
or horizontal-supine positions. They demonstrated that 
the SAP was significantly prolonged in the ramped 
positions compared to the supine position (p < 0.001). 
Subsequently, other RCTs have also showed similar 
findings in obese and non-obese OT population, with all 
demonstrating statistically and clinically significantly 
prolonged SAP in the ramped position compared to the 
supine position.6-8 

On the other hand, available data on the effectiveness of 
preoxygenation in BUHE position for ICU patients remain 
limited. The only RCT to date which have focused on 
critically ill ICU patients was carried out by Semler et al.4 
The authors reported no difference in the lowest arterial 
oxygen saturation peri-intubation (defined as time from 
induction to 2 minutes after successful endotracheal 
intubation) between groups. Additionally, there was no 
difference in incidence of hypoxaemia SpO2 < 90% or 
SpO2 < 80% between groups. These findings, however, 
have been criticized and should be interpreted with 
caution as patients in both groups may not be 
comparable.9 There were significantly more difficult 
airways in the ramped group (CL 3/4 views) compared to 
the sniffing group, and hence time required for 
intubation in these patients were longer. 

The reason for improved effectiveness of preoxygenation 
in the BUHE position can be understood from a 
physiological perspective. Studies have shown that the 
ramped BUHE position is associated with increase in 
functional residual capacity (FRC).10 In the raised torso 
position, the pressure exerted by abdominal contents on 
the diaphragm is reduced, allowing the diaphragm to 
descend further. Additionally, the weight of the chest wall 
tissues compressing the lungs is also reduced. All this lead 
to an increased FRC, which serves as a storage for oxygen 
molecules. The additional oxygen reserve subsequently 
allows a longer period of apnoea without adverse 
complications. 

Success of intubation 
The BUHE position has been found to be associated with 
a higher rate of successful intubation. A well-designed 
RCT conducted by Lee et al investigated the rate of 
successful intubation between the ramped and sniffing 
positions in surgical patients with expected difficult 
intubation.11 In their study, the authors found that the 
ramped position was significantly associated with a 
higher rate of successful intubation (Ramped 63% vs 
Sniffing 42%, p < 0.05). Additionally, more patients in the 
ramped group were successfully intubated within the first 
two attempts compared to the sniffing group.

Meanwhile in the critically ill population, the evidence of 
BUHE position on intubation success at first attempt 
remains controversial. In a prospective observational 
cohort study, Turner et al analysed 231 emergency 
intubations performed in the supine (head elevation 0 - 
10°), inclined (11 - 44°) and upright (≥ 45°) positions. 
They found a higher first pass success rate in the upright 
group (85.6%) and inclined group (77.9%) compared to 
the supine group (65.8%) (p = 0.024). Interestingly, the 
authors also demonstrated increased odds of first pass 
success for every 5° increase in angle of bed elevation 
(Adjusted OR 1.11, 95% CI 1.01 - 1.22, p = 0.043).12 On 
the other hand, Semler et al in their study on ICU patients 
found a lower rate of success at first intubation attempt 
in the ramping position (76.2%) compared to the sniffing 
position (85.4%) (p = 0.02).4 

Time required for intubation
Several studies have shown that the BUHE position does 
not prolong the time to intubation, but may in fact 
shorten it. Tsan et al investigated the BUHE position and 
showed that the time to intubation in BUHE direct 
laryngoscopy patients (mean 36.23 seconds) was shorter 
than the time to intubation for patients undergoing VL 
(mean 44.33 seconds).2 In addition, a prospective cohort 
study demonstrated that the 25° back-up position was 
associated with a shorter median time to intubation 
(median 24 seconds) when compared to the SSP (median 
28 seconds) (p = 0.031).13 Although the differences in 
time required may not be clinically significant, it is an 
added benefit when performing intubations in this 
position, especially in patients undergoing rapid sequence 
intubation or those with poor pulmonary reserves.

Complications during intubation
In patients requiring intubation in the ward and ICU, 
there is data to suggest the BUHE position is associated 
with a lower risk of peri-intubation complications. 

Khandelwal et al conducted a retrospective cohort study 
investigating complications associated with the BUHE 
position and SSP. The authors found that the BUHE 
position was associated with a lower risk of complications 
(any of difficult intubation, oesophageal intubation, 
hypoxaemia, or pulmonary aspiration) (Adjusted OR 0.47, 
95% CI 0.26 - 0.83, p = 0.01).14

Other benefits
Additional benefits of placing patients in the BUHE 
position for intubation include the ease with which 
patients’ positions can be adjusted. In the majority of OTs 
in Malaysia, the OT table is equipped with electronic 
controls, allowing staff to manipulate the table position 
with the press of a button. This allows much easier 
positioning compared to physically lifting patients to 
place pillows or blankets below their torsos and heads. 
Moreover, risks of cervical trauma or intravenous lines 
disconnection is greatly minimized. In the event the 
patient has to be placed supine for any reason 
post-intubation, this can be easily done with bed controls, 
without the need to lift an anaesthetised patient up to 
remove the pillows and blankets. 

POTENTIAL COMPLICATIONS
From a physiological standpoint, there is a theoretical 
complication associated with the BUHE position. Due to 
venous pooling in the lower extremities and subsequent 
reduced venous return to the heart, cardiac output and 
cerebral perfusion can be compromised during induction 
of anaesthesia. The potentially detrimental impact of a 
transient reduction in cardiac output, in the setting of 
sympathetic stimulation from laryngoscopy and 
intubation, has yet to be proven from scientific data. To 
date, no studies investigating BUHE position have 
reported any adverse events such as hypotension during 
intubation in the ramping position. However, until more 
evidence is available, it is important to keep in mind the 
possible dangers of hypotension and cerebral 
hypoperfusion when intubating patients in the BUHE 
position. In physiologically vulnerable patients, it is 
important to immediately place the patient back supine 
after induction of anaesthesia and treat hypotension 
accordingly with vasopressor agents. 

APPLICATIONS IN OT AND ICU
In the OT population, endotracheal intubation in the 
BUHE position is associated with many advantages and 
lack of proven disadvantages. Because of this, it is an ideal 
time to reconsider whether the SSP should still be the 
starting position for intubation. The development of the 

INTRODUCTION
Intubation is a skill that anaesthesiologists must have as 
part of their arsenal in managing patients undergoing 
surgery or critically ill patients. It is a skill gained through 
years of training and experience, finally culminating in 
anaesthesiologists being considered as masters of airway 
management. As every anaesthesiologist will know, the 
positioning of a patient prior to intubation is one of the 
most important aspects of successful intubation. 

Most anaesthesiologists in Malaysia are familiar with and, 
in fact, regularly practice the sniffing position for 
intubation, using pillows or head rings. For obese 
patients, the ramping position is commonly used, utilizing 
pillows, blankets, or specialized positioning devices. Lee 
et al in 2007 introduced a novel ramping position, by 
studying the effects of back elevation of 25° using bed 
controls compared with the supine position.1 This new 
positioning, also termed bed-up-head-elevated (BUHE) 
position for intubation, has gained more and more 
popularity in recent years. Despite that, few 
anaesthesiologists in Malaysia have heard of the BUHE 
position. 

The BUHE position is a variation of the ramping position, 
using bed controls alone to elevate the head of the bed 
(by breaking the bed at the level of the patient’s hip to 
prevent patient from sliding off) until alignment of the 
patient’s sternal angle and external auditory meatus is 
achieved (Figure 1).2 To achieve this endpoint, the bed 
elevation could range from 15° to 45°. This article will 
discuss the benefits and potential complications of the 
BUHE position, and its applications in the operating 
theatre (OT) and the intensive care unit (ICU).

BENEFITS OF BUHE POSITION

Improved laryngeal exposure 
One of the main advantages of the BUHE position is 
improved laryngeal exposure, facilitating intubation. In 
their pioneering RCT, Lee et al investigated the 25° 
back-up position for intubation in 40 surgical patients 
undergoing general anaesthesia. The authors found that 
the 25° back-up position provided a more superior 
laryngeal view, by increasing the percentage of glottic 
opening (POGO) (Figure 2) score from mean 42.2% in the 
supine group to 66.8% in the back-up group.1 

The finding by Lee et al has been confirmed by a recent 
RCT investigating the BUHE position, carried out by Tsan 
and colleagues, which compared the BUHE position with 
video laryngoscopy (VL).2 In this study, 138 surgical 
patients undergoing general anaesthesia had a baseline 
Macintosh blade laryngoscopy in the SSP position, 
followed by randomization to one of two groups 
preceding intubation, namely Group BUHE (direct 
laryngoscopy in BUHE position) or Group GLSC (VL using 
Glidescope). The authors found that mean POGO scores 
between both groups differed by -6.3% (98% CI, -13.2% 
to 0.6%), indicating non-inferiority of BUHE laryngoscopy 
to VL within the prespecified margin of 15% difference. 
For patients undergoing intubation in the BUHE position, 
there was a clinically significant mean improvement in the 
POGO scores compared with the baseline SSP position 
[mean improvement 25.8%, p < 0.0001]. Importantly, a 
subgroup of patients with Cormack-Lehane (CL) grade III 
classification in the SSP demonstrated a mean 49.17% 
improvement in POGO scores, converting potentially 
difficult intubations into straightforward intubations. 

SSP was based on a few descriptive articles from 1852 to 
1944, and yet it has become the gold standard for 
positioning.15 Newer evidence in the 21st century has 
challenged the superiority of the SSP for intubation, 
finding that it may not be as beneficial as once 
thought.16 With the amount of scientific data supporting 
the BUHE position, it is sensible to replace the SSP with 
the BUHE position as the ideal starting intubation 
position. In patients who may be vulnerable to 
hypotension or the effects of hypotension, the BUHE 
position may still be used with adequate precautions 
taken such as optimizing volume status and usage of 
vasopressor agents.

On the other hand, the application of BUHE position as a 
starting intubating position in critically ill patients is not 
so straightforward. Arguments for it state that there is 

evidence the BUHE position is associated with lesser 
peri-intubation complications. However, there is a risk of 
worsened glottic exposure based on available evidence. 
There is also conflicting data to suggest either a higher or 
lower rate of successful intubation. Until more research is 
available, the decision to place critically ill patients in the 
SSP or the BUHE position should be on a case-by-case 
basis, depending on the clinical judgment of the clinician. 

CONCLUSION
The BUHE position is a novel and easy way to position 
patients for intubation, with multiple benefits and no 
proven disadvantage. Anaesthesiologists should consider 
the BUHE position as a starting position for endotracheal 
intubation in the OT for the majority of patients. More 
research is needed to determine the suitability of BUHE 
positioning for intubations in the emergency setting. 
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Further evidence on the superiority of the BUHE position 
over SSP for optimizing laryngeal exposure has also been 
suggested by a recent systematic review and 
meta-analysis.3 This study compared the ramping position 
and the SSP [ramping position defined as the back 
elevated position in which the sternal notch and external 
auditory meatus were horizontally aligned, irrespective of 
the methods used (specialized pillows, blankets, 
head-of-bed elevation, etc)]. There was no difference 
found between groups with regards to odds for CL 1/2 or 
CL 3/4 views. However, further subgroup analysis based 
on type of population [surgical vs intensive care unit (ICU) 
patients] revealed that in surgical OT patients, patients in 
ramping position had a significantly higher odds of CL 1/2 
views, and a lower odds of CL 3/4 views.

In the only RCT to date investigating the BUHE ramping 
position for intubation in ICU patients, Semler et al 
compared the ramped position (head of bed elevated to 
25º) and the SSP for emergency intubation.4 The authors 
discovered that there was a higher incidence of CL 3/4 
views in the ramped group (25.4%) compared to the SSP 
group (11.5%) (p = 0.01). Of note, a majority of the 
intubators reported having more experience intubating in 
the SSP compared to the ramped position. Until further 
evidence becomes available, this study provides the most 
current evidence with regards to the effect of BUHE 
position on laryngeal exposure in ICU patients. 

The explanation for improved glottic exposure in the 
BUHE position may be that this position confers a 
biomechanical advantage during intubation. When 
compared to the SSP position, the BUHE position allowed 
the operator to change the direction of force (relative to 
the horizontal plane) required to lift the laryngoscope 
handle, from about 45° in the SSP to about 20° in the 
BUHE position.1 This subsequently led to a change of force 
and torque, by increasing horizontal force and reducing 
vertical force against gravity. In other words, with the 
same force, the operator is able to push the laryngoscope 
blade further forward rather than upward to obtain the 
most optimal laryngeal exposure. Another potential 
explanation for the improvement in laryngeal exposure is 
the movement of the laryngeal structures in the BUHE 
position. When the torso is elevated, laryngeal structures 
are pulled more caudally directly through the effects of 
gravity, or indirectly through the pulling down of the 
whole upper thorax which is connected to laryngeal 
structures. This could affect the laryngeal axis, bringing it 
nearer to alignment with the line of sight, and hence 
improving laryngeal view.1

Effective preoxygenation
Aside from facilitating a better glottic view during 
tracheal intubation, the BUHE position also has the added 
advantage of improving the effectiveness of 
preoxygenation during intubation. There is strong 
evidence that the BUHE position improved the tolerance 
of apnoea in surgical OT patients, by prolonging the safe 
apnoea period (SAP), defined as the time taken for 
oxygen saturation to drop to a low level during apnoea. 
Boyce et al in 2003 were the first to investigate the 
impact of positioning on apnoea tolerance.5 They 
randomized 26 obese surgical patients to one of three 
groups, namely 30° reverse Trendelenburg, 30° back-up, 
or horizontal-supine positions. They demonstrated that 
the SAP was significantly prolonged in the ramped 
positions compared to the supine position (p < 0.001). 
Subsequently, other RCTs have also showed similar 
findings in obese and non-obese OT population, with all 
demonstrating statistically and clinically significantly 
prolonged SAP in the ramped position compared to the 
supine position.6-8 

On the other hand, available data on the effectiveness of 
preoxygenation in BUHE position for ICU patients remain 
limited. The only RCT to date which have focused on 
critically ill ICU patients was carried out by Semler et al.4 
The authors reported no difference in the lowest arterial 
oxygen saturation peri-intubation (defined as time from 
induction to 2 minutes after successful endotracheal 
intubation) between groups. Additionally, there was no 
difference in incidence of hypoxaemia SpO2 < 90% or 
SpO2 < 80% between groups. These findings, however, 
have been criticized and should be interpreted with 
caution as patients in both groups may not be 
comparable.9 There were significantly more difficult 
airways in the ramped group (CL 3/4 views) compared to 
the sniffing group, and hence time required for 
intubation in these patients were longer. 

The reason for improved effectiveness of preoxygenation 
in the BUHE position can be understood from a 
physiological perspective. Studies have shown that the 
ramped BUHE position is associated with increase in 
functional residual capacity (FRC).10 In the raised torso 
position, the pressure exerted by abdominal contents on 
the diaphragm is reduced, allowing the diaphragm to 
descend further. Additionally, the weight of the chest wall 
tissues compressing the lungs is also reduced. All this lead 
to an increased FRC, which serves as a storage for oxygen 
molecules. The additional oxygen reserve subsequently 
allows a longer period of apnoea without adverse 
complications. 

Success of intubation 
The BUHE position has been found to be associated with 
a higher rate of successful intubation. A well-designed 
RCT conducted by Lee et al investigated the rate of 
successful intubation between the ramped and sniffing 
positions in surgical patients with expected difficult 
intubation.11 In their study, the authors found that the 
ramped position was significantly associated with a 
higher rate of successful intubation (Ramped 63% vs 
Sniffing 42%, p < 0.05). Additionally, more patients in the 
ramped group were successfully intubated within the first 
two attempts compared to the sniffing group.

Meanwhile in the critically ill population, the evidence of 
BUHE position on intubation success at first attempt 
remains controversial. In a prospective observational 
cohort study, Turner et al analysed 231 emergency 
intubations performed in the supine (head elevation 0 - 
10°), inclined (11 - 44°) and upright (≥ 45°) positions. 
They found a higher first pass success rate in the upright 
group (85.6%) and inclined group (77.9%) compared to 
the supine group (65.8%) (p = 0.024). Interestingly, the 
authors also demonstrated increased odds of first pass 
success for every 5° increase in angle of bed elevation 
(Adjusted OR 1.11, 95% CI 1.01 - 1.22, p = 0.043).12 On 
the other hand, Semler et al in their study on ICU patients 
found a lower rate of success at first intubation attempt 
in the ramping position (76.2%) compared to the sniffing 
position (85.4%) (p = 0.02).4 

Time required for intubation
Several studies have shown that the BUHE position does 
not prolong the time to intubation, but may in fact 
shorten it. Tsan et al investigated the BUHE position and 
showed that the time to intubation in BUHE direct 
laryngoscopy patients (mean 36.23 seconds) was shorter 
than the time to intubation for patients undergoing VL 
(mean 44.33 seconds).2 In addition, a prospective cohort 
study demonstrated that the 25° back-up position was 
associated with a shorter median time to intubation 
(median 24 seconds) when compared to the SSP (median 
28 seconds) (p = 0.031).13 Although the differences in 
time required may not be clinically significant, it is an 
added benefit when performing intubations in this 
position, especially in patients undergoing rapid sequence 
intubation or those with poor pulmonary reserves.

Complications during intubation
In patients requiring intubation in the ward and ICU, 
there is data to suggest the BUHE position is associated 
with a lower risk of peri-intubation complications. 

Khandelwal et al conducted a retrospective cohort study 
investigating complications associated with the BUHE 
position and SSP. The authors found that the BUHE 
position was associated with a lower risk of complications 
(any of difficult intubation, oesophageal intubation, 
hypoxaemia, or pulmonary aspiration) (Adjusted OR 0.47, 
95% CI 0.26 - 0.83, p = 0.01).14

Other benefits
Additional benefits of placing patients in the BUHE 
position for intubation include the ease with which 
patients’ positions can be adjusted. In the majority of OTs 
in Malaysia, the OT table is equipped with electronic 
controls, allowing staff to manipulate the table position 
with the press of a button. This allows much easier 
positioning compared to physically lifting patients to 
place pillows or blankets below their torsos and heads. 
Moreover, risks of cervical trauma or intravenous lines 
disconnection is greatly minimized. In the event the 
patient has to be placed supine for any reason 
post-intubation, this can be easily done with bed controls, 
without the need to lift an anaesthetised patient up to 
remove the pillows and blankets. 

POTENTIAL COMPLICATIONS
From a physiological standpoint, there is a theoretical 
complication associated with the BUHE position. Due to 
venous pooling in the lower extremities and subsequent 
reduced venous return to the heart, cardiac output and 
cerebral perfusion can be compromised during induction 
of anaesthesia. The potentially detrimental impact of a 
transient reduction in cardiac output, in the setting of 
sympathetic stimulation from laryngoscopy and 
intubation, has yet to be proven from scientific data. To 
date, no studies investigating BUHE position have 
reported any adverse events such as hypotension during 
intubation in the ramping position. However, until more 
evidence is available, it is important to keep in mind the 
possible dangers of hypotension and cerebral 
hypoperfusion when intubating patients in the BUHE 
position. In physiologically vulnerable patients, it is 
important to immediately place the patient back supine 
after induction of anaesthesia and treat hypotension 
accordingly with vasopressor agents. 

APPLICATIONS IN OT AND ICU
In the OT population, endotracheal intubation in the 
BUHE position is associated with many advantages and 
lack of proven disadvantages. Because of this, it is an ideal 
time to reconsider whether the SSP should still be the 
starting position for intubation. The development of the 

INTRODUCTION
Intubation is a skill that anaesthesiologists must have as 
part of their arsenal in managing patients undergoing 
surgery or critically ill patients. It is a skill gained through 
years of training and experience, finally culminating in 
anaesthesiologists being considered as masters of airway 
management. As every anaesthesiologist will know, the 
positioning of a patient prior to intubation is one of the 
most important aspects of successful intubation. 

Most anaesthesiologists in Malaysia are familiar with and, 
in fact, regularly practice the sniffing position for 
intubation, using pillows or head rings. For obese 
patients, the ramping position is commonly used, utilizing 
pillows, blankets, or specialized positioning devices. Lee 
et al in 2007 introduced a novel ramping position, by 
studying the effects of back elevation of 25° using bed 
controls compared with the supine position.1 This new 
positioning, also termed bed-up-head-elevated (BUHE) 
position for intubation, has gained more and more 
popularity in recent years. Despite that, few 
anaesthesiologists in Malaysia have heard of the BUHE 
position. 

The BUHE position is a variation of the ramping position, 
using bed controls alone to elevate the head of the bed 
(by breaking the bed at the level of the patient’s hip to 
prevent patient from sliding off) until alignment of the 
patient’s sternal angle and external auditory meatus is 
achieved (Figure 1).2 To achieve this endpoint, the bed 
elevation could range from 15° to 45°. This article will 
discuss the benefits and potential complications of the 
BUHE position, and its applications in the operating 
theatre (OT) and the intensive care unit (ICU).

BENEFITS OF BUHE POSITION

Improved laryngeal exposure 
One of the main advantages of the BUHE position is 
improved laryngeal exposure, facilitating intubation. In 
their pioneering RCT, Lee et al investigated the 25° 
back-up position for intubation in 40 surgical patients 
undergoing general anaesthesia. The authors found that 
the 25° back-up position provided a more superior 
laryngeal view, by increasing the percentage of glottic 
opening (POGO) (Figure 2) score from mean 42.2% in the 
supine group to 66.8% in the back-up group.1 

The finding by Lee et al has been confirmed by a recent 
RCT investigating the BUHE position, carried out by Tsan 
and colleagues, which compared the BUHE position with 
video laryngoscopy (VL).2 In this study, 138 surgical 
patients undergoing general anaesthesia had a baseline 
Macintosh blade laryngoscopy in the SSP position, 
followed by randomization to one of two groups 
preceding intubation, namely Group BUHE (direct 
laryngoscopy in BUHE position) or Group GLSC (VL using 
Glidescope). The authors found that mean POGO scores 
between both groups differed by -6.3% (98% CI, -13.2% 
to 0.6%), indicating non-inferiority of BUHE laryngoscopy 
to VL within the prespecified margin of 15% difference. 
For patients undergoing intubation in the BUHE position, 
there was a clinically significant mean improvement in the 
POGO scores compared with the baseline SSP position 
[mean improvement 25.8%, p < 0.0001]. Importantly, a 
subgroup of patients with Cormack-Lehane (CL) grade III 
classification in the SSP demonstrated a mean 49.17% 
improvement in POGO scores, converting potentially 
difficult intubations into straightforward intubations. 

SSP was based on a few descriptive articles from 1852 to 
1944, and yet it has become the gold standard for 
positioning.15 Newer evidence in the 21st century has 
challenged the superiority of the SSP for intubation, 
finding that it may not be as beneficial as once 
thought.16 With the amount of scientific data supporting 
the BUHE position, it is sensible to replace the SSP with 
the BUHE position as the ideal starting intubation 
position. In patients who may be vulnerable to 
hypotension or the effects of hypotension, the BUHE 
position may still be used with adequate precautions 
taken such as optimizing volume status and usage of 
vasopressor agents.

On the other hand, the application of BUHE position as a 
starting intubating position in critically ill patients is not 
so straightforward. Arguments for it state that there is 

evidence the BUHE position is associated with lesser 
peri-intubation complications. However, there is a risk of 
worsened glottic exposure based on available evidence. 
There is also conflicting data to suggest either a higher or 
lower rate of successful intubation. Until more research is 
available, the decision to place critically ill patients in the 
SSP or the BUHE position should be on a case-by-case 
basis, depending on the clinical judgment of the clinician. 

CONCLUSION
The BUHE position is a novel and easy way to position 
patients for intubation, with multiple benefits and no 
proven disadvantage. Anaesthesiologists should consider 
the BUHE position as a starting position for endotracheal 
intubation in the OT for the majority of patients. More 
research is needed to determine the suitability of BUHE 
positioning for intubations in the emergency setting. 
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Further evidence on the superiority of the BUHE position 
over SSP for optimizing laryngeal exposure has also been 
suggested by a recent systematic review and 
meta-analysis.3 This study compared the ramping position 
and the SSP [ramping position defined as the back 
elevated position in which the sternal notch and external 
auditory meatus were horizontally aligned, irrespective of 
the methods used (specialized pillows, blankets, 
head-of-bed elevation, etc)]. There was no difference 
found between groups with regards to odds for CL 1/2 or 
CL 3/4 views. However, further subgroup analysis based 
on type of population [surgical vs intensive care unit (ICU) 
patients] revealed that in surgical OT patients, patients in 
ramping position had a significantly higher odds of CL 1/2 
views, and a lower odds of CL 3/4 views.

In the only RCT to date investigating the BUHE ramping 
position for intubation in ICU patients, Semler et al 
compared the ramped position (head of bed elevated to 
25º) and the SSP for emergency intubation.4 The authors 
discovered that there was a higher incidence of CL 3/4 
views in the ramped group (25.4%) compared to the SSP 
group (11.5%) (p = 0.01). Of note, a majority of the 
intubators reported having more experience intubating in 
the SSP compared to the ramped position. Until further 
evidence becomes available, this study provides the most 
current evidence with regards to the effect of BUHE 
position on laryngeal exposure in ICU patients. 

The explanation for improved glottic exposure in the 
BUHE position may be that this position confers a 
biomechanical advantage during intubation. When 
compared to the SSP position, the BUHE position allowed 
the operator to change the direction of force (relative to 
the horizontal plane) required to lift the laryngoscope 
handle, from about 45° in the SSP to about 20° in the 
BUHE position.1 This subsequently led to a change of force 
and torque, by increasing horizontal force and reducing 
vertical force against gravity. In other words, with the 
same force, the operator is able to push the laryngoscope 
blade further forward rather than upward to obtain the 
most optimal laryngeal exposure. Another potential 
explanation for the improvement in laryngeal exposure is 
the movement of the laryngeal structures in the BUHE 
position. When the torso is elevated, laryngeal structures 
are pulled more caudally directly through the effects of 
gravity, or indirectly through the pulling down of the 
whole upper thorax which is connected to laryngeal 
structures. This could affect the laryngeal axis, bringing it 
nearer to alignment with the line of sight, and hence 
improving laryngeal view.1

Effective preoxygenation
Aside from facilitating a better glottic view during 
tracheal intubation, the BUHE position also has the added 
advantage of improving the effectiveness of 
preoxygenation during intubation. There is strong 
evidence that the BUHE position improved the tolerance 
of apnoea in surgical OT patients, by prolonging the safe 
apnoea period (SAP), defined as the time taken for 
oxygen saturation to drop to a low level during apnoea. 
Boyce et al in 2003 were the first to investigate the 
impact of positioning on apnoea tolerance.5 They 
randomized 26 obese surgical patients to one of three 
groups, namely 30° reverse Trendelenburg, 30° back-up, 
or horizontal-supine positions. They demonstrated that 
the SAP was significantly prolonged in the ramped 
positions compared to the supine position (p < 0.001). 
Subsequently, other RCTs have also showed similar 
findings in obese and non-obese OT population, with all 
demonstrating statistically and clinically significantly 
prolonged SAP in the ramped position compared to the 
supine position.6-8 

On the other hand, available data on the effectiveness of 
preoxygenation in BUHE position for ICU patients remain 
limited. The only RCT to date which have focused on 
critically ill ICU patients was carried out by Semler et al.4 
The authors reported no difference in the lowest arterial 
oxygen saturation peri-intubation (defined as time from 
induction to 2 minutes after successful endotracheal 
intubation) between groups. Additionally, there was no 
difference in incidence of hypoxaemia SpO2 < 90% or 
SpO2 < 80% between groups. These findings, however, 
have been criticized and should be interpreted with 
caution as patients in both groups may not be 
comparable.9 There were significantly more difficult 
airways in the ramped group (CL 3/4 views) compared to 
the sniffing group, and hence time required for 
intubation in these patients were longer. 

The reason for improved effectiveness of preoxygenation 
in the BUHE position can be understood from a 
physiological perspective. Studies have shown that the 
ramped BUHE position is associated with increase in 
functional residual capacity (FRC).10 In the raised torso 
position, the pressure exerted by abdominal contents on 
the diaphragm is reduced, allowing the diaphragm to 
descend further. Additionally, the weight of the chest wall 
tissues compressing the lungs is also reduced. All this lead 
to an increased FRC, which serves as a storage for oxygen 
molecules. The additional oxygen reserve subsequently 
allows a longer period of apnoea without adverse 
complications. 

Success of intubation 
The BUHE position has been found to be associated with 
a higher rate of successful intubation. A well-designed 
RCT conducted by Lee et al investigated the rate of 
successful intubation between the ramped and sniffing 
positions in surgical patients with expected difficult 
intubation.11 In their study, the authors found that the 
ramped position was significantly associated with a 
higher rate of successful intubation (Ramped 63% vs 
Sniffing 42%, p < 0.05). Additionally, more patients in the 
ramped group were successfully intubated within the first 
two attempts compared to the sniffing group.

Meanwhile in the critically ill population, the evidence of 
BUHE position on intubation success at first attempt 
remains controversial. In a prospective observational 
cohort study, Turner et al analysed 231 emergency 
intubations performed in the supine (head elevation 0 - 
10°), inclined (11 - 44°) and upright (≥ 45°) positions. 
They found a higher first pass success rate in the upright 
group (85.6%) and inclined group (77.9%) compared to 
the supine group (65.8%) (p = 0.024). Interestingly, the 
authors also demonstrated increased odds of first pass 
success for every 5° increase in angle of bed elevation 
(Adjusted OR 1.11, 95% CI 1.01 - 1.22, p = 0.043).12 On 
the other hand, Semler et al in their study on ICU patients 
found a lower rate of success at first intubation attempt 
in the ramping position (76.2%) compared to the sniffing 
position (85.4%) (p = 0.02).4 

Time required for intubation
Several studies have shown that the BUHE position does 
not prolong the time to intubation, but may in fact 
shorten it. Tsan et al investigated the BUHE position and 
showed that the time to intubation in BUHE direct 
laryngoscopy patients (mean 36.23 seconds) was shorter 
than the time to intubation for patients undergoing VL 
(mean 44.33 seconds).2 In addition, a prospective cohort 
study demonstrated that the 25° back-up position was 
associated with a shorter median time to intubation 
(median 24 seconds) when compared to the SSP (median 
28 seconds) (p = 0.031).13 Although the differences in 
time required may not be clinically significant, it is an 
added benefit when performing intubations in this 
position, especially in patients undergoing rapid sequence 
intubation or those with poor pulmonary reserves.

Complications during intubation
In patients requiring intubation in the ward and ICU, 
there is data to suggest the BUHE position is associated 
with a lower risk of peri-intubation complications. 

Khandelwal et al conducted a retrospective cohort study 
investigating complications associated with the BUHE 
position and SSP. The authors found that the BUHE 
position was associated with a lower risk of complications 
(any of difficult intubation, oesophageal intubation, 
hypoxaemia, or pulmonary aspiration) (Adjusted OR 0.47, 
95% CI 0.26 - 0.83, p = 0.01).14

Other benefits
Additional benefits of placing patients in the BUHE 
position for intubation include the ease with which 
patients’ positions can be adjusted. In the majority of OTs 
in Malaysia, the OT table is equipped with electronic 
controls, allowing staff to manipulate the table position 
with the press of a button. This allows much easier 
positioning compared to physically lifting patients to 
place pillows or blankets below their torsos and heads. 
Moreover, risks of cervical trauma or intravenous lines 
disconnection is greatly minimized. In the event the 
patient has to be placed supine for any reason 
post-intubation, this can be easily done with bed controls, 
without the need to lift an anaesthetised patient up to 
remove the pillows and blankets. 

POTENTIAL COMPLICATIONS
From a physiological standpoint, there is a theoretical 
complication associated with the BUHE position. Due to 
venous pooling in the lower extremities and subsequent 
reduced venous return to the heart, cardiac output and 
cerebral perfusion can be compromised during induction 
of anaesthesia. The potentially detrimental impact of a 
transient reduction in cardiac output, in the setting of 
sympathetic stimulation from laryngoscopy and 
intubation, has yet to be proven from scientific data. To 
date, no studies investigating BUHE position have 
reported any adverse events such as hypotension during 
intubation in the ramping position. However, until more 
evidence is available, it is important to keep in mind the 
possible dangers of hypotension and cerebral 
hypoperfusion when intubating patients in the BUHE 
position. In physiologically vulnerable patients, it is 
important to immediately place the patient back supine 
after induction of anaesthesia and treat hypotension 
accordingly with vasopressor agents. 

APPLICATIONS IN OT AND ICU
In the OT population, endotracheal intubation in the 
BUHE position is associated with many advantages and 
lack of proven disadvantages. Because of this, it is an ideal 
time to reconsider whether the SSP should still be the 
starting position for intubation. The development of the 

INTRODUCTION
Intubation is a skill that anaesthesiologists must have as 
part of their arsenal in managing patients undergoing 
surgery or critically ill patients. It is a skill gained through 
years of training and experience, finally culminating in 
anaesthesiologists being considered as masters of airway 
management. As every anaesthesiologist will know, the 
positioning of a patient prior to intubation is one of the 
most important aspects of successful intubation. 

Most anaesthesiologists in Malaysia are familiar with and, 
in fact, regularly practice the sniffing position for 
intubation, using pillows or head rings. For obese 
patients, the ramping position is commonly used, utilizing 
pillows, blankets, or specialized positioning devices. Lee 
et al in 2007 introduced a novel ramping position, by 
studying the effects of back elevation of 25° using bed 
controls compared with the supine position.1 This new 
positioning, also termed bed-up-head-elevated (BUHE) 
position for intubation, has gained more and more 
popularity in recent years. Despite that, few 
anaesthesiologists in Malaysia have heard of the BUHE 
position. 

The BUHE position is a variation of the ramping position, 
using bed controls alone to elevate the head of the bed 
(by breaking the bed at the level of the patient’s hip to 
prevent patient from sliding off) until alignment of the 
patient’s sternal angle and external auditory meatus is 
achieved (Figure 1).2 To achieve this endpoint, the bed 
elevation could range from 15° to 45°. This article will 
discuss the benefits and potential complications of the 
BUHE position, and its applications in the operating 
theatre (OT) and the intensive care unit (ICU).

BENEFITS OF BUHE POSITION

Improved laryngeal exposure 
One of the main advantages of the BUHE position is 
improved laryngeal exposure, facilitating intubation. In 
their pioneering RCT, Lee et al investigated the 25° 
back-up position for intubation in 40 surgical patients 
undergoing general anaesthesia. The authors found that 
the 25° back-up position provided a more superior 
laryngeal view, by increasing the percentage of glottic 
opening (POGO) (Figure 2) score from mean 42.2% in the 
supine group to 66.8% in the back-up group.1 

The finding by Lee et al has been confirmed by a recent 
RCT investigating the BUHE position, carried out by Tsan 
and colleagues, which compared the BUHE position with 
video laryngoscopy (VL).2 In this study, 138 surgical 
patients undergoing general anaesthesia had a baseline 
Macintosh blade laryngoscopy in the SSP position, 
followed by randomization to one of two groups 
preceding intubation, namely Group BUHE (direct 
laryngoscopy in BUHE position) or Group GLSC (VL using 
Glidescope). The authors found that mean POGO scores 
between both groups differed by -6.3% (98% CI, -13.2% 
to 0.6%), indicating non-inferiority of BUHE laryngoscopy 
to VL within the prespecified margin of 15% difference. 
For patients undergoing intubation in the BUHE position, 
there was a clinically significant mean improvement in the 
POGO scores compared with the baseline SSP position 
[mean improvement 25.8%, p < 0.0001]. Importantly, a 
subgroup of patients with Cormack-Lehane (CL) grade III 
classification in the SSP demonstrated a mean 49.17% 
improvement in POGO scores, converting potentially 
difficult intubations into straightforward intubations. 

SSP was based on a few descriptive articles from 1852 to 
1944, and yet it has become the gold standard for 
positioning.15 Newer evidence in the 21st century has 
challenged the superiority of the SSP for intubation, 
finding that it may not be as beneficial as once 
thought.16 With the amount of scientific data supporting 
the BUHE position, it is sensible to replace the SSP with 
the BUHE position as the ideal starting intubation 
position. In patients who may be vulnerable to 
hypotension or the effects of hypotension, the BUHE 
position may still be used with adequate precautions 
taken such as optimizing volume status and usage of 
vasopressor agents.

On the other hand, the application of BUHE position as a 
starting intubating position in critically ill patients is not 
so straightforward. Arguments for it state that there is 

evidence the BUHE position is associated with lesser 
peri-intubation complications. However, there is a risk of 
worsened glottic exposure based on available evidence. 
There is also conflicting data to suggest either a higher or 
lower rate of successful intubation. Until more research is 
available, the decision to place critically ill patients in the 
SSP or the BUHE position should be on a case-by-case 
basis, depending on the clinical judgment of the clinician. 

CONCLUSION
The BUHE position is a novel and easy way to position 
patients for intubation, with multiple benefits and no 
proven disadvantage. Anaesthesiologists should consider 
the BUHE position as a starting position for endotracheal 
intubation in the OT for the majority of patients. More 
research is needed to determine the suitability of BUHE 
positioning for intubations in the emergency setting. 
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