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VERSION 1 - REVIEW 

REVIEWER Matthew Brigger, MD, MPH 
University of California, San Diego 

REVIEW RETURNED 13-Feb-2016 

 

GENERAL COMMENTS I commend the authors on presenting their work evaluating the direct 
laryngoscopy vs videolaryngoscopy in a simulator scenarios using 
the Japanese Airway Management Quantification data. The findings 
are interesting and suggest that the C-MAC may place more force 
on the teeth than other devices and that DL may place more force 
than VLs. I have several  
- Please provide photos of the AWS and C-MAC so that the 
readership can have a visual of what each device looks like.  
- I think more emphasis needs to be placed on the fact that although 
the C-MAC had higher forces applied than the AWS and DL, no 
force was placed higher than the generated forces of mastication.   

 

REVIEWER Koichi Maruyama 
Professor, Department of Anesthesiology  
Mizonokuchi Hospital, Teikyo University, School of Medicine.  
 
3-8-3 Mizonokuchi, Takatsu-ku, Kawasaki 213-8507  
Japan 

REVIEW RETURNED 20-Feb-2016 

 

GENERAL COMMENTS Thank you for the opportunity to review this manuscript comparing 
the force applied on the maxillary incisors and tongue during 
intubation when the Macintosh laryngoscope (DL) or video 
laryngoscope (VLs: Airway Scope and C-MAC) was used.  
While this well-organized, multi-center manikin trial would offer new 
insight into the education and the patient safety in airway 
management, the reviewer believe major revision is necessary to 
improve the manuscript.  
 
<Introduction>  
No issues  
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<Methods>  
Major issues  
Surprisingly, there is no description about the method of measuring 
applied force, which was set as the “primary outcome”. It is 
absolutely necessary. Please describe the method of measurement 
in detail: Did the measurement device was originally installed in the 
manikin? diverted from other products? or scratchbuild? Providing 
figure might be useful for readers’ understanding.  
 
Minor issues  
Was the written consent obtained from the participants? Please 
clearly specify.  
 
How was the randomization of the scenario performed to eliminate 
the learning effect of intubation practice during study?  
 
In the difficult airway scenario, please describe the degree of limited 
mouth opening of the manikin.  
 
Please clarify the definition of intubation time: from what time point 
to the successful placement of an endotracheal tube into a trachea 
and confirmation of ventilation?  
 
Please provide the information of sample size determination.  
 
<Results>  
Minor issues  
I am not sure whether the table 2 add much beyond your description 
in the text. Depicting data graphically would be more helpful for 
readers' intuitive understanding.  
 
<Discussion>  
Major issues  
As the authors certainly refer to the weakness of the manikin study, 
the airway simulation study using manikin in itself is one of the major 
limitations of this study. From the ethical point of view, the manikin 
study conducted in the specific situations would have clinical benefit; 
for example under cardiopulmonary resuscitation. However, 
extensive use of human patient simulators for airway research 
should be discouraged since some studies raised the big questions 
about the validity of the upper airway anatomy of the manikin, shown 
in below. When the upper airway anatomy of the manikin differed 
from the human, the obtained data could be JUST applied to the 
manikin used. There was no description about the upper airway 
anatomy of the manikin in this study. Therefore, the authors should 
provide the information of anatomical reproducibility of the manikin, 
or this issue should be listed more clearly in the limitation. In 
addition, excessive generalization of the results of this manikin study 
are seen in abstract, discussion, and conclusion. These should be 
changed to avoid misleading the readers.  
 
1. Schebesta K, et.al. Degrees of reality: airway anatomy of high-
fidelity human patient simulators and airway trainers. Anesthesiology 
2012 Jun;116(6):1204-9.  
2. Popat MT, Rai MR. Evaluation of airway equipment: man or 
manikin. Anaesthesia 2011; 66: 1-9 
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VERSION 1 – AUTHOR RESPONSE 

Reviewer: 1  

Reviewer Name: Matthew Brigger, MD, MPH  

Institution and Country: University of California, San Diego, USA.  

Competing Interests: none declared  

 

Comment:  

 

I commend the authors on presenting their work evaluating the direct laryngoscopy vs 

videolaryngoscopy in a simulator scenarios using the Japanese Airway Management Quantification 

data. The findings are interesting and suggest that the C-MAC may place more force on the teeth 

than other devices and that DL may place more force than VLs.  

 

Response:  

 

We thank the reviewer for the positive comment.  

 

Comment:  

 

- Please provide photos of the AWS and C-MAC so that the readership can have a visual of what 

each device looks like.  

 

Response:  

 

We added photos as shown in Figure 1 and 2.  

 

 

Comment:  

 

- I think more emphasis needs to be placed on the fact that although the C-MAC had higher forces 

applied than the AWS and DL, no force was placed higher than the generated forces of mastication.  

 

Response:  

 

We thank the reviewer for the insightful comment. As suggested, we placed more emphasis about the 

fact (page 18, para 1).  

 

 

Reviewer: 2  

Reviewer Name: Koichi Maruyama  

Institution and Country: Professor, Department of Anesthesiology, Mizonokuchi Hospital, Teikyo 

University, School of Medicine, Japan.  

Competing Interests: None declared  

 

Thank you for the opportunity to review this manuscript comparing the force applied on the maxillary 

incisors and tongue during intubation when the Macintosh laryngoscope (DL) or video laryngoscope 

(VLs: Airway Scope and C-MAC) was used.  

While this well-organized, multi-center manikin trial would offer new insight into the education and the 

patient safety in airway management, the reviewer believe major revision is necessary to improve the 

manuscript.  
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No issues  

 

Comment:  

 

 

Major issues  

Surprisingly, there is no description about the method of measuring applied force, which was set as 

the “primary outcome”. It is absolutely necessary. Please describe the method of measurement in 

detail: Did the measurement device was originally installed in the manikin? diverted from other 

products? or scratchbuild? Providing figure might be useful for readers’ understanding.  

 

Response:  

 

We thank the reviewer for the helpful comments. Sensors are originally installed in the manikin and 

automatically measure the force applied oral structures. This new simulator has 11 embedded 

actuators and 44 embedded sensors, and simulates real-world condition of the task. The force applied 

to the incisors was measured by the sensor of Tension/Compression Detection Sensor System.1 The 

force applied to the tongue was measured by the sensor of Force Detection Sensor System. A set of 

experiments was proposed to compare the various cases produced by this simulator and those 

produced by the patients. In addition, five doctors corroborated to reproduce the various cases by this 

simulator. We have clarified this in the Methods section (page 9, para 3)  

 

 

Comment:  

 

Minor issues  

Was the written consent obtained from the participants? Please clearly specify.  

 

Response:  

 

As stated in the comments for the Editor, we have added the information on informed consent in the 

Methods section (page 9, para 2).  

 

Comment:  

 

How was the randomization of the scenario performed to eliminate the learning effect of intubation 

practice during study?  

 

Response:  

 

The participants from University of Fukui Hospital and Fukui Prefectural Hospital were first assigned 

to each of the three normal scenarios, (1) intubation of a normal airway using a DL, (3) intubation of a 

normal airway using an AWS, or (5) intubation of a normal airway using a C-MAC, according to the 

order of registration. Then, they proceeded to the next scenarios (e.g. 1→3, 3→5, 5→1). After 

finishing the three normal scenarios, they proceeded to the three difficult scenarios, (2) intubation of a 

difficult airway using a DL (4) intubation of a difficult airway using an AWS, and (6) intubation of a 

difficult airway using a C-MAC and experienced those scenarios in the same way.  

The participants from Tokyo Bay Urayasu/Ichikawa Medical Center had the difficult scenarios first, 

and then proceeded to the normal scenarios. The difficulty was blinded to the participants. We added 

this information in the Methods section (page 8, para 2).  
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Comment:  

 

In the difficult airway scenario, please describe the degree of limited mouth opening of the manikin.  

 

Response:  

 

We thank the reviewer for this excellent suggestion. The degree of limited mouth opening was 3 cm. 

We added this information in the Methods section (page 8, para 1).  

 

Comment:  

 

Please clarify the definition of intubation time: from what time point to the successful placement of an 

endotracheal tube into a trachea and confirmation of ventilation?  

 

Response:  

 

The intubation time started from when participants were ready to intubate to the successful placement 

of an endotracheal tube into a trachea and confirmation of ventilation. We added this information in 

the Methods section (page 10, para 1).  

 

Comment:  

 

Please provide the information of sample size determination.  

 

Response:  

 

We thank you the opportunity to clarify this important point. We did not calculate the sample size in 

advance because this study was conducted retrospectively using a part of the prospective multicenter 

data registry. However, the post-hoc power calculation demonstrates the power is sufficient (power > 

0.90) in all primary outcomes:  

 

Comment:  

 

 

Minor issues  

I am not sure whether the table 2 add much beyond your description in the text. Depicting data 

graphically would be more helpful for readers' intuitive understanding.  

 

Response:  

 

We thank the reviewer for the thoughtful comment. As you suggested, we added boxplots of our 

primary outcomes as Figure 3 and Figure 4. Because Table 2 is the main results of this study, we 

keep the Table 2 as it is (detailed values may be helpful for the further study). We also changed Table 

3 to Supplementary Table 1 to maintain integrity, with which readers can compare the outcomes 

among three devices in the normal airway scenarios and difficult airway scenarios.  

 

Comment:  

 

 

Major issues  

As the authors certainly refer to the weakness of the manikin study, the airway simulation study using 

manikin in itself is one of the major limitations of this study. From the ethical point of view, the manikin 
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study conducted in the specific situations would have clinical benefit; for example under 

cardiopulmonary resuscitation. However, extensive use of human patient simulators for airway 

research should be discouraged since some studies raised the big questions about the validity of the 

upper airway anatomy of the manikin, shown in below. When the upper airway anatomy of the 

manikin differed from the human, the obtained data could be JUST applied to the manikin used. There 

was no description about the upper airway anatomy of the manikin in this study. Therefore, the 

authors should provide the information of anatomical reproducibility of the manikin, or this issue 

should be listed more clearly in the limitation. In addition, excessive generalization of the results of 

this manikin study are seen in abstract, discussion, and conclusion. These should be changed to 

avoid misleading the readers.  

 

1. Schebesta K, et.al. Degrees of reality: airway anatomy of high-fidelity human patient simulators and 

airway trainers. Anesthesiology 2012 Jun;116(6):1204-9.  

2. Popat MT, Rai MR. Evaluation of airway equipment: man or manikin. Anaesthesia 2011; 66: 1-9  

 

Response:  

 

We appreciate these helpful suggestions. Following reasons may support the use of manikin for 

intubation simulation. First, a prior literature indicates that the simulation training is comparable to the 

training on human subjects.2 Second, our observations are consistent with previous literature 

evaluating the applied force on humans.3-5 Third, as shown in the Supplementary Figure 1, the 

design concept of the WKA-5 aims to fulfill the high fidelity of the internal organs and the external 

organs of human anatomically.1 Fourth, we believe simulation is promising training which enables to 

evaluate skills objectively in the completely same situation.  

Nevertheless, as the reviewer pointed out, the anatomical differences in upper airway anatomy 

between the manikin and humans are unavoidable – thereby we have revised the manuscript to 

clarify these points and emphasize the importance of further investigation (page 4, para1,2) (page 17, 

para 1) (page 20, para 1) (page 21, para 1).  

 

 

 

1. Yohan N, Wang C, Tokumoto M, et al. Development of Airway Management Training System WKA-

4: Provide Useful Feedback of Trainee Performance to Trainee during Airway Management. 

International Conference on Complex Medical Engineering 2012.  

2. Hall RE, Plant JR, Bands CJ, et al. Human patient simulation is effective for teaching paramedic 

students endotracheal intubation. Acad Emerg Med 2005;12(9):850-5.  

3. Lee RA, van Zundert AA, Maassen RL, et al. Forces applied to the maxillary incisors by video 

laryngoscopes and the Macintosh laryngoscope. Acta Anaesthesiol Scand 2012;56(2):224-9.  

4. Lee RA, van Zundert AA, Maassen RL, et al. Forces applied to the maxillary incisors during video-

assisted intubation. Anesth Analg 2009;108(1):187-91.  

5. Russell T, Khan S, Elman J, et al. Measurement of forces applied during Macintosh direct 

laryngoscopy compared with GlideScope(R) videolaryngoscopy. Anaesthesia 2012;67(6):626-31. 

VERSION 2 – REVIEW 

REVIEWER Koichi Maruyama 
Professor,  
Department of Anesthesiology,  
Mizonokuchi Hospital,  
Teikyo University School of Medicine.  
3-8-3 Mizonokuchi, Takatsu-ku, Kawasaki 213-8507, Kanagawa, 
Japan 

REVIEW RETURNED 28-Mar-2016 
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GENERAL COMMENTS I appreciate the great effort of authors for revision. The manuscript 
was significantly improved.  
Since the information of the sample size estimation written in the 
author's response is important, it would hopefully be described in the 
manuscript. 

 

VERSION 2 – AUTHOR RESPONSE 

I appreciate the great effort of authors for revision. The manuscript was significantly improved.  

Since the information of the sample size estimation written in the author's response is important, it 

would hopefully be described in the manuscript.  

 

Response:  

We thank the reviewer for the positive comment. We put the information in the Limitation section(page 

20, para 1). 
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