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 1 Introduction
This is a preliminary guide based on the only study to systematically describe how to identify anatomy and 

thereby guide placement [Taylor et al, 2021]. This included 45 patients from one institution. It will undergo 

validation in future studies. 

H

 1.1 Aim
To enable IRIS tube operators to interpret screen image and thereby facilitate safe guided-tube placement.

 1.2 Objectives
 1.2.1 Image interpretation
Describe the sequence, characteristics and display images of specific anatomical points.

 1.2.2 Tube and placement
Detail problems and solutions likely to be met during placement.
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 2 Guidance
This guidance is for adults (>18 years). Each anatomical area is described beside referenced images. Note 

that 'tube depth' per se,  cannot be taken to indicate a specific anatomy due to differences in patient size, 

coiling within the GI tract and the possibility of being in the respiratory.
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 3 Background evidence

 3.1 Ease of placement
Despite the large tube tip diameter,  advancement through the nose (or mouth) was relatively easy. The 

patient who refused placement when the tip was 2cm into the nostril declined other treatments including pain 

relief. Lignocaine gel was applied pre-emptively to the noses of 5 conscious patients, to reduce discomfort, 

but  it  may also  have  reduced nasal  swelling  and  facilitated  tube  passage (Table  4).  However,  68% of  

placements were difficult at the pharyngeal level, predominantly in those with an artificial airway, most of  

whom required a head tilt or jaw thrust manoeuvre for the tube to enter the oesophagus. Two tubes could not  

be advanced beyond the pharynx, including one in which laryngoscopic placement failed and eventually 

required an airway to be directed into the oesophagus, through which a finer tube was placed. The IRIS tube  

tip appears to impact the pharyngeal mucosa and deflect towards the trachea.

Table 4 Techniques used during placement.

Area Difficult 
placement

Technique used to overcome difficulty

N % N %

Nose 2 4.4 Lignocaine* 2 100

Pharynx 30 68.2 Head tilt 26 86.7

Jaw thrust 14 46.7

Laryngoscopy 1 3.3

Stomach_upper* 27 65.9 Air insufflation 20 74.1

10cm flexible tip 20 74.1

>20cm flexible tip 5 18.5

Stomach_lower* 3 14.3 Air insufflation 3 100

*Given pre-emptively in 5 patients to reduce discomfort; difficulty in only 2.

For clinical reasons of instability or comfort no attempt was made to advance some tubes beyond the upper 

stomach in 15 patients. In the remainder it was attempted to reach duodenum part-1, to help confirmation of  

tube  position.  The  tube  was  then  withdrawn  and  left  in  the  lower  stomach  which,  compared  to  upper 

stomach, reduces risk of the tube or feed regurgitating into the oesophagus. When attempting to reach 

duodenum part-1,  34% succeeded.  However,  where  there  was a  difficulty  moving  from upper  to  lower 

stomach only 22% succeeded. We used air insufflation and withdrawing the guide-wire 10cm to create a 

flexible tip in 74% of attempts to advance into the lower stomach, but half the attempts failed . Use of a 20-

30cm flexible  tip  was only  used  in  18.5% of  attempts  but  was abandoned because  the  tube's  internal  

lubricant had not been activated and therefore the guide-wire could not be re-inserted. We purposely avoided 

water flush-activation of the lubricant because of national guidance [NHSI, 2016]2. Guide-wires were wiped 

dry on removal and stored in their labelled original pack.
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 3.2 Anatomical identification
Identification of nasal or oral cavities and oesophagus (collapsible, fluted, pulsing mucosa) was possible in  

>97%.  However,  it  was  possible  to  identify  100% of  placements  into  respiratory  tract  (bronchi,  carina, 

tracheal  rings),  stomach  (cavernous  space,  folds/  rugae,  freckle  patterned  mucosa)  or  intestine  (villi).  

Differentiation was possible in 100% between respiratory trace-oesophagus, oesophagus-stomach, stomach-

intestine.

Identification was done at placement by XX (dietitian) and confirmed by YY (gastroenterologist) either at 

placement  or  from  a  recorded  screen  image.  Differentiation  between  respiratory  versus  GI  tract  and 

oesophagus versus stomach were always possible (Table 2). However, when examining four views of the 

dietitian's identification the gastroenterologist thought: a) A 'retroflex view of the pylorus' was probably the 

superior flexure; b) An 'antral view' may have been duodenum part-2, although the tube had been retracted  

and should not have been long enough to reach the duodenum; c) When uncertain of tube position leading to 

withdrawal, the gastroenterologist glimpsed tracheal cartilage not initially recognised by the dietitian and d) 

The dietitian tentatively identified villi partially obscured by blood; the gastroenterologist confirmed this.

Except for one patient whose nostrils were blood filled prior to tube placement, the nasal or oral cavity was  

visible  in  all  patients,  including  three  with  base  of  skull  fracture.  Mucus  prevented  visualisation  of  the  

pharyngeal mucosa in 3 patients and the airway (epiglottis,  ETT) and early part  of the trachea in most 

patients. However, when entering the respiratory tract, except when the ETT cuff was spotted first, the carina  

and bronchi were always observed in the distance, usually with the tracheal wall visible close to the tip. All 

respiratory misplacements were detected and the tube removed before reaching the main carina.

Table 2 Anatomical identification.

Area
n*

Cases identified: 
Characteristic n %

Nostril/ mouth 45 Cavity 44 97.8

Pharynx 44 Blood  vessels  blanch; 
pale mucosa

41 93.2

Airway 43 Endotracheal tube 3 7

Epiglottis 3 7

Respiratory tract 12 All 12 100

Carina and bronchi 10 83.3

ETT cuff 3 25

Tracheal wall 9 75

Oesophagus 42 All 41 97.6

Blood vessels 6 14.3

Collapsible 41 97.6

Fluted 31 78.6

Pulses 27 64.3

Z-line 1 2.4

Stomach 42 All 42 100
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Cavernous 41 97.6

Folds or rugae 39 92.9

Freckle pattern mucosa 32 76.2

Intestine 11 All 11 100

Pylorus 5 45.5

Villi 11 100

*Tubes reaching point or in a parallel tract.

Except for one mucus-filled oesophagus, all were recognisable, mostly by the collapsible and/ or fluted and/  

or pulsing appearance. Blood vessels were harder to identify and the Z-line was seen only in one patient by  

the gastroenterologist. A short (<5cm) tube withdrawal ± 10-30mL air insufflation was usually employed to 

clear the lens of mucus and open the lumen. The stomach was always identifiable by these characteristics: 

Cavernous space > folds or rugae > gastric pits. Of the 11 tubes reaching the duodenum, the pylorus was 

seen in 46%, but almost always on withdrawal because entry occurred too quickly. Villi were always seen  

though in one case villi were only tentatively identified by the dietitian because of blood covered the mucosa.

Differentiation between the respiratory tract and oesophagus and oesophagus and stomach were always 

possible. However, there were 2 cases of uncertainty regarding differentiation between the stomach and 

intestine (Table 3).

Table 3 Accuracy of anatomical identification.

Confirmation Anatomy N %

Differentiation Respiratory tract vs GI 11 100

Oesophagus vs stomach 42 100

Stomach vs intestine 11* 100*

*  1  was  a  tentative  identification  by  XX  because  it  was  obscured  by  blood;  confirmed  by  the 

gastroenterologist (YY). Another was thought by the gastroenterologist to be duodenum part-2, not gastric, 

but the tube had been retracted making intestinal placement unlikely.

BMJ Publishing Group Limited (BMJ) disclaims all liability and responsibility arising from any reliance
Supplemental material placed on this supplemental material which has been supplied by the author(s) BMJ Open Gastro

 doi: 10.1136/bmjgast-2021-000768:e000768. 8 2021;BMJ Open Gastro, et al. Taylor S



BMJ Publishing Group Limited (BMJ) disclaims all liability and responsibility arising from any reliance
Supplemental material placed on this supplemental material which has been supplied by the author(s) BMJ Open Gastro

 doi: 10.1136/bmjgast-2021-000768:e000768. 8 2021;BMJ Open Gastro, et al. Taylor S



BMJ Publishing Group Limited (BMJ) disclaims all liability and responsibility arising from any reliance
Supplemental material placed on this supplemental material which has been supplied by the author(s) BMJ Open Gastro

 doi: 10.1136/bmjgast-2021-000768:e000768. 8 2021;BMJ Open Gastro, et al. Taylor S



BMJ Publishing Group Limited (BMJ) disclaims all liability and responsibility arising from any reliance
Supplemental material placed on this supplemental material which has been supplied by the author(s) BMJ Open Gastro

 doi: 10.1136/bmjgast-2021-000768:e000768. 8 2021;BMJ Open Gastro, et al. Taylor S



BMJ Publishing Group Limited (BMJ) disclaims all liability and responsibility arising from any reliance
Supplemental material placed on this supplemental material which has been supplied by the author(s) BMJ Open Gastro

 doi: 10.1136/bmjgast-2021-000768:e000768. 8 2021;BMJ Open Gastro, et al. Taylor S



BMJ Publishing Group Limited (BMJ) disclaims all liability and responsibility arising from any reliance
Supplemental material placed on this supplemental material which has been supplied by the author(s) BMJ Open Gastro

 doi: 10.1136/bmjgast-2021-000768:e000768. 8 2021;BMJ Open Gastro, et al. Taylor S



BMJ Publishing Group Limited (BMJ) disclaims all liability and responsibility arising from any reliance
Supplemental material placed on this supplemental material which has been supplied by the author(s) BMJ Open Gastro

 doi: 10.1136/bmjgast-2021-000768:e000768. 8 2021;BMJ Open Gastro, et al. Taylor S



H

 5 Self-evaluation
This section presents scenarios of tube placement and image interpretation:

1. Read the question, examine the images compared to those presented above & note your answers.

2. Open a new window showing 5.2 to view answers. Re-examine previous sections when necessary.

 5.1 Scenarios
NB. Scenarios may be from different tube placements, not necessarily linked.

Scenario Image

1 The tube has been inserted 5cm into the nostril.

What indication does this image give that the tube 
advance is safe?

2 In a mechanically ventilated patient with an 
endotracheal tube in situ, 3 images are seen at 
distances from the nose:

 18cm

 25cm

 30cm

There are no clinical signs or ventilator alarms to 
that the tube is misplaced.

a) Where is the tube at 30cm?
b) State what anatomy is seen and the 

characteristics used to identify it for each of 
the 3 images.
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Scenario Image

3 Following scenario 2 the:
 NG tube was carefully withdrawn into the 

pharynx and
 Patient's head was tilted chin down and a 

jaw thrust manoeuvre done while slowly 
advancing the tube.

The following images were obtained.

a) Image 1 (29cm) shows mucus and no clear 
anatomy. If the IRIS lens does not clear 
spontaneously, how was the 2nd image 
obtained?

b) Identify the organ shown in image 2 (36cm)?
c) What characteristics can you identify that 

enabled you to answer b) and what 
characteristics might have been present when 
watching a continuous real-time placement?

4 As the tube was advanced images were obtained 
at 60cm and 66cm.

a) Which organ is the tube in?
b) What 3 characteristics indicate this?

5 A tube advanced beyond 70cm from the nose, 
underwent a sudden advance and reached 80cm.

1. What techniques may help advance the tube 
from the upper to lower stomach?

2. Where is the tube in the image?
3. What characteristics indicate this?
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 5.2 Answers

Q Area Answer

1 Nose The tube is clearly in the nasal lumen (a darkened orifice). There is no blood or 
tube impaction against mucosa.

2 Pharynx and 
respiratory tract

a) Trachea
b):

i. Pharynx: Poorly focused, but the pale mucosa and visible blood vessels 
is typical.

ii. ETT cuff: The IRIS tube is passing the grey-white cuff; sometimes air 
bubbles are seen in the cuff fluid.

iii. The trachea has an open lumen and concentric cartilaginous rings. 
Distally it would show a carina and bronchi.

3 Oesophagus a) A 10-30mL air insufflation, sometimes with a 5cm tube withdrawal clears 
the lens. Ensure the tube is 10cm into the oesophagus before withdrawing 
to avoid re-entering the pharynx.

b) Oesophagus
c) The lumen is fluted and in real-time collapses and pulses. It is not rigid and 

does not have cartilaginous rings.

4 Stomach a) Stomach.
b) i. Gastric folds in a cavernous space. ii. A 'freckle' patterned mucosa.

5 Duodenum part-1 a) Slow advance, 250-500mL air insufflation (adult), 10cm guide-wire 
withdrawal to create a flexible tip. If the tube becomes retroflex, withdraw 
to remove the coil and repeat the advance.

b) Intestine. Because the tube has only just past the pylorus it will be 
duodenum part-1.

c) Finger-like villi and a smaller lumen. The gold-brown bile, partially 
obscuring the centre-screen, can also be seen in the stomach so does not 
help differentiate position.
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