Dear Dr. Deshaies,

Your manuscript JoVE51661R2 'Minimally invasive thumb-sized pterional craniotomy for surgical clip ligation of unruptured anterior circulation aneurysms' has been peer-reviewed and the following comments need to be addressed. Please keep JoVE's formatting requirements and the editorial comments from your previous revisions in mind as you revise your manuscript to address peer review comments. For instance, if formatting or other changes were made, commercial language was removed, etc., please maintain these overall manuscript changes. 

Please use the "track-changes" function in Microsoft Word or change the text color to identify all of your manuscript edits. When you have revised your submission, please also upload a list of changes, where you respond to each of the comments individually, in a separate document at the same time as you submit your revised manuscript.

Editorial comments:

1) All of your previous revisions have been incorporated into the most recent version of the manuscript. Please download this version of the Microsoft word document from the "file inventory" to use for any subsequent changes.

2) Please disregard the comment below if all of your figures are original.
If you are re-using figures from a previous publication, you must obtain explicit permission to re-use the figure from the previous publisher (this can be in the form of a letter from an editor or a link to the editorial policies that allows you to re-publish the figure). Please upload the text of the re-print permission (may be copied and pasted from an email/website) as a Word document to the Editorial Manager site in the "Supplemental files (as requested by JoVE)" section. Please also cite the figure appropriately in the figure legend, i.e. "This figure has been modified from [citation]." 

3) Please take this opportunity to thoroughly proofread your manuscript to ensure that there are no spelling or grammar issues. Your JoVE editor will not copy-edit your manuscript and any errors in your submitted revision may be present in the published version. 


Reviewers' comments:

Reviewer #1: 
The authors describe their experience with some modifications to the standard pterional approach for clip ligation of supraclinoid small to medium sized anterior circulation aneurysms. The modifications described are mainly focused in making the craniotomy smaller and to reduce unnecessary surgical tissue trauma during surgery, which in the paper is called minimally invasive. The authors compare their results in terms of complications, length of hospital stay and hospital charges with an age matched database of patients operated for unruptured intracranial aneurysms in other hospitals.

The paper is well written and the background, purpose and reasoning about reducing tissue trauma is well thought and explained. The step by step technique is very well described and detailed and easy to follow for the reader. However the modifications made to standard pterional approach is not so significant that this approach should be considered a separate entity as the authors have postulated: the "thumb sized" pterional craniotomy.

Furthermore, the strive for yet smaller craniotomies to achieve a cosmetically better result, may be hazardous if the craniotomy becomes so small that the maneuverability in and around the aneurysm becomes hindered or cumbersome because of the reduced space. This may lead to an intraoperative catastrophe if the aneurysm ruptures during dissection and if the view is obstructed may lead to that the surgeon can not deal with this event in an appropriate fashion, which contrary to the intent may lead to become a maximally invasive approach with increased tissue trauma and increased morbidity and even mortality. 

Moreover, the comparison of the authors results to a database to "prove" the minimal invasive superiority in terms of in hospital length of stay and hospital costs is not a valid comparison. There are too many unknown confounding factors, that the authors have not controlled for, that can explain these differences. This is however to some extent discussed by the authors.

With these points of hesitance I recommend that this paper should be published in JoVE because it adds to the body of informative educational literature and the paper can be used as step by step guide to perform a pterional craniotomy of adequate size for clip ligation of aneurysms, but could also be used for other small or medium sized pathology in and around the suprasellar/parasellar region and pterion.

· Thank you for your time in reviewing this manuscript. We have added an additional sentence to our limitation paragraph in the discussion (lines 382-384) to address our inability to control for important confounders such as aneurysm size and location in our comparison with the national average. 

· Additionally, we have added to the discussion section (6th paragraph – Lines 370-372). This smaller sized craniotomy does readily allow for multiple clip placements when needed and provides adequate exposure for proximal and distal control of the parent arteries associated with supraclinoid aneurysms in preparation for possible aneurysm rupture during dissection or clip placement.

Reviewer #2: 
Manuscript Summary: 
Dr. Toshkezi and his colleagues have presented an interesting approach in the management of unruptured intracranial anterior circulation aneurysms. As is mentioned in the body, with the evolution of endovascular neurosurgery, newer techniques have been adapted to decrease both the length of time with traditional cerebrovascular neurosurgery and decrease the length of stay post-operatively. Based on the description, this technique does appear to be one that would be interesting for other institutions to see. The rationale and limitations are adequately discussed. The text appears to provide a reasonable description of the procedure, but certainly video and/or photos would be necessary.

Major Concerns:
To coin this technique as "minimally invasive" may be a stretch. That being said, it is hard to truly define "minimally invasive" in cranial work. Based on the description I read, it appears that the incision is a standard pterional incision, but the "minimally invasive" portion is the smaller craniotomy. Many may argue that with a standard incision, why not proceed with a standard pterional craniotomy for easier access? But I do strongly agree with the techniques of opening the CSF cisterns early for brain relaxation, and avoiding placement of retractors to prevent cortical injury and venous congestion.

· We have added to the discussion to further explain the benefits of a smaller sized craniotomy (Lines 370-376). 

The next question would be the comparison of length of stay and hospital cost. The average length of stay (LOS) following the thumb-sized pterional craniotomy was 3.2 days, while the LOS for the NIS group was 5.7 days. Given that the NIS population was in the hospital almost twice as long, it would make sense that the cost would be almost double as well. I feel most cerebrovascular neurosurgeons performing clippings of anterior circulation aneurysms expect patients to be in the hospital 2-7 days. I would be curious to know if there was any significant cost difference between the two groups if the LOS was equal.

· The ability to do multivariate analysis with any statistical meaning is severely limited due to our small institutional sample size. Therefore we cannot make any statements about the effect of charges independent of length-of-stay. Anecdotally, if you only consider cases with a length-of-stay = 2 (the median at our hospital), the national average is $64K and our hospital is $51K. A much smaller difference than that presented in Table 2. So the extended length-of-stay is responsible for a large portion of the cost increase but institutional and operative factors likely play a key role too. The discussion on lines 384-387 was our attempt to address this factor. 

Minor Concerns:
Most were addressed in the body of the paper. This is a single center, single surgeon, small volume, non-randomized case series. That being said, it does provide a newer technique for cerebrovascular surgeons to use. The 22 month follow-up is somewhat low, but the bigger concern would be that only 18 of the 22 patients had follow-up. This means that almost 20% of the patients were lost to follow-up.

I would be curious to know if the authors use any techniques to confirm proper clip placement such as ICG, intra-operative angiography, aneurysm deflation.

· Thank you for this suggestion. Section 3.6 now includes our protocol to verify clip placement. 

Additional Comments to Authors:
Errors that I found in the paper by section:

Protocol:
1.2 - Should be, radial arterial "line" (not plural; everyone just gets one).

1.9 "Electrocautery" is spelled incorrectly.

1.10 "Electrocautery" is spelled incorrectly.

1.11 "Electrocautery" is spelled incorrectly.

Dissection:
3.2 Spell out "posterior communicating artery" instead of p-comm

Discussion:
Line 376 "craniotomy" is spelled incorrectly.
Thank you for identifying these errors. All of the above changes have been made.


Table 1 says there were 2 post-operative complications; the body of the paper says only 1.

· This was a mistake while drafting the manuscript. One patient was initially considered to have experienced a complication – but this was misclassified during chart extraction. The table has been modified to reflect the 4.5% complication rate.  

Reviewer #3: 
This manuscript brings an interesting and important theme about minimally invasive approaches in the vascular neurosurgery. The technique described was clearly and thoroughly presented. The issues are listed below: 


Major Concerns:
1 - The section REPRESENTATIVE RESULTS points that only one patient (4.5%) experienced postoperative complication, but the table 1 shows 9% (2 patients) of postoperative complications. What could explain this difference? 
· This was a mistake while drafting the manuscript. One patient was initially considered to have experienced a complication – but this was misclassified during chart extraction. The table has been modified to reflect the 4.5% complication rate.  

2 - The section REPRESENTATIVE RESULTS shows briefly about the data analysis and points that was used the T-Test to compare averages between independent samples. However the samples differ in size, one sample has n=22 and another n=1,341. It breaks with two assumptions of the T-TEST:
2.1 small sample (n=22) not normally distributed.
2.2 high difference between the samples size (22 vs 1,341)
I suggest use a non-parametric test like the Mann-Whitney U Test to compare continuous variables. 

· Thank you for identifying this. It has been modified and line 304 and Table 2 have been updated. Additionally, the continuous variables are now presented as median (interquartile range). 

3 - The casuistic includes 6 cases of anterior communicating artery aneurysms; it is important to discuss and explore the relation of the aneurysm with perforating arteries, the position and size of the aneurysms. These group of aneurysms have anatomical details that make them hard to manage even with standard pterional craniotomy and sometimes requiring the orbito-zygomatic craniotomy to be clipped. 

· We have added additional points to the discussion to address these concerns. Lines 402-408 address more explicit details regarding anterior communicating artery aneurysms. 
