
PEER REVIEW HISTORY 

BMJ Open publishes all reviews undertaken for accepted manuscripts. Reviewers are asked to 

complete a checklist review form (http://bmjopen.bmj.com/site/about/resources/checklist.pdf) and 

are provided with free text boxes to elaborate on their assessment. These free text comments are 

reproduced below.   

 

ARTICLE DETAILS 

TITLE (PROVISIONAL) Initial Experience Using A Femtosecond Laser Cataract Surgery 
System At A UK National Health Service Cataract Surgery Day Care 
Centre. 

AUTHORS Day, Alexander; Dhallu, Sandeep; Maurino, Vincenzo; Wilkins, Mark 

 

VERSION 1 - REVIEW 

REVIEWER Tim Roberts 
Vision Eye Institute, Sydney  
Discipline of Ophthalmology, University of Sydney 

REVIEW RETURNED 17-Apr-2016 

 

GENERAL COMMENTS Thank you for the opportunity to review this paper.  
 
The authors address the important issue of integrating new laser 
surgical technology into a public teaching hospital. This paper 
contains valuable information that would benefit other day surgeries 
and hospitals, however I feel key sections need to be expanded with 
more references and clarification to justify some of the conclusions.  
 
I have the following specific comments as suggestions to improve 
the manuscript:  
 
Primary and secondary outcome measures are fine. The fact there 
are 32 different surgeons with a maximum surgery of 20 (median 3) 
is a strength and weakness. It looks at a range of surgeons' 
experience, however this is a small study of only 150 patients. The 
small sample size and number of surgeries performed by an 
individual surgeon becomes a concern when the conclusion 
suggests that a 10-procedure learning curve appears to be 
sufficient. Difficult to back this up without evidence in the results 
section (or without further clarification in discussion - did those with 
complications actually perform 10 procedures?).  
 
The abstract could be slightly better worded to avoid any confusion 
between the 6% of patients that couldn't be docked and the 4% who 
could not proceed.  
 
Overall, unless there is a limit to references the paper seems to 
have omitted a wealth of data available. For example the 
introduction states there is minimal RCT data but they are available, 
similar case series could also be referenced.  
 
Line 85: Wouldn't all of the surgeons not have used the system 
before as it is a learning curve paper? Oddly line 111 states that 3 
surgeons had previous experience using the platform - should they 
be excluded? This point should be clarified please.  

 on M
ay 16, 2023 by guest. P

rotected by copyright.
http://bm

jopen.bm
j.com

/
B

M
J O

pen: first published as 10.1136/bm
jopen-2016-012078 on 27 July 2016. D

ow
nloaded from

 

http://bmjopen.bmj.com/site/about/resources/checklist.pdf
http://bmjopen.bmj.com/


 
Line 102: 42% of eyes had co-pathology. The authors don't state 
whether this may have compromised the surgery apart from the few 
cases that had iris issues because of IFIS. This could be a positive 
observation for the benefit of laser technology that the co-morbidities 
did not appear to affect surgery (if that was the case). The authors 
hint towards this but don't say it outright.  
 
Line 123: Postop VA is a secondary outcome and this appears a bit 
different from the NOD analyses. I think there is enough difference 
to make a further comment in the initial discussion. This study 
suggests more ocular co-pathology and greater number of patients 
achieving 6/6 or better. Again this observation may represent a 
positive that could be expanded upon.  
 
Line 139: I would expect the 6% rate of not being able to dock 
properly to dramatically improve with experience (as the authors 
suggest) - therefore the comment "that laser assisted cataract 
surgery may not be appropriate in a significant proportion of 
patients" seems unrealistically pessimistic and not reflective of other 
surgeons' experience.  
 
Line 142: Comparing data from 2015 with our learning curve paper 
from 2011 is apples and oranges as the hardware/software is 
infinitely more advanced now, as are training tools available to 
surgeons commencing with laser cataract surgery. I think it is 
worthwhile recognizing this. We have discussed factors relating to 
the evolution of software, hardware and surgeon knowledge on the 
learning curve [JCRS. 2011 Nov;37(11):2068-70, Clin Experiment 
Ophthalmol. 2013 Mar;41(2):180-6 30, Ophthalmology. 2013 
Feb;120(2):227-33] - additionally I’d suggest the authors could use 
the SP Chee or J Cheng papers as other references for learning 
curves.  
 
Line 154/155: Confusing - do the authors mean the complication is 
related to the current study or the reference? Needs clarification 
please.  
 
Line 159: Isn't anxiety with new technique part of the actual learning 
curve also?  
 
Line 161/165: This last sentence or two just seems to be hanging 
there. I think it needs to be rewritten in connection with the study 
results.  
 
Line 170: References needed for the comment re “laser pre-
treatment or mydriatic devices”. Several papers (including our follow 
up paper) have addressed this.  
 
Line 175: It is good to list the limitations of a study but some of the 
issues mentioned are potentially as big a flaw as the number of 
surgeons and small study size and should be defended in more 
detail. For the small sample size, were video recordings completed 
that can be checked or other parameters available such as time for 
procedure?  
 
Line 177: I think it is difficult to state this with authority. How many 
surgeons actually reached 10 cases in this study? What would have 
stopped 50% of the surgeons with 3 or less cases of experience not 
having complications at 4-10 cases?  
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REVIEWER LISA TOTO, Researcher in ophthalmology 
Ophthalmology Clinic, University "G. d'Annunzio" of Chieti-Pescara, 
Italy 

REVIEW RETURNED 29-Apr-2016 

 

GENERAL COMMENTS The manuscript is well structured and well written. Some minor 
changes are required.  
 
Introduction  
Lines 65-67. References are missing in this sentence.  
Femtosecond laser assisted cataract surgery offers many potential 
advantages over manual …AK.  
I suggest to add:  
 
Optical coherence tomography and 3-dimensional confocal 
structured imaging system-guided femtosecond laser capsulotomy 
versus manual continuous curvilinear capsulorhexis.  
Mastropasqua L, Toto L, Mattei PA, Vecchiarino L, Mastropasqua A, 
Navarra R, Di Nicola M, Nubile M. J Cataract Refract Surg. 2014 
Dec;40(12):2035-43  
 
Scanning electron microscopy evaluation of capsulorhexis in 
femtosecond laser-assisted cataract surgery. Mastropasqua L, Toto 
L, Calienno R, Mattei PA, Mastropasqua A, Vecchiarino L, Di Iorio D. 
J Cataract Refract Surg. 2013 Oct;39(10):1581-6.  
 
Corneal endothelial cell loss and corneal thickness in conventional 
compared with femtosecond laser-assisted cataract surgery: three-
month follow-up. Conrad-Hengerer I, Al Juburi M, Schultz T, 
Hengerer FH, Dick HB. J Cataract Refract Surg. 2013 
Sep;39(9):1307-13.  
 
Toward zero effective phacoemulsification time using femtosecond 
laser pretreatment.  
Abell RG, Kerr NM, Vote BJ. Ophthalmology. 2013 May;120(5):942-
8. 

 

VERSION 1 – AUTHOR RESPONSE 

Reviewer: 1  

Reviewer Name: Tim Roberts  

Institution and Country: Vision Eye Institute, Sydney, Discipline of Ophthalmology, University of 

Sydney, Australia  

Competing Interests: None declared  

 

Thank you for the opportunity to review this paper.  

 

The authors address the important issue of integrating new laser surgical technology into a public 

teaching hospital. This paper contains valuable information that would benefit other day surgeries and 

hospitals, however I feel key sections need to be expanded with more references and clarification to 

justify some of the conclusions.  

 

I have the following specific comments as suggestions to improve the manuscript:  

 

Primary and secondary outcome measures are fine. The fact there are 32 different surgeons with a 

maximum surgery of 20 (median 3) is a strength and weakness. It looks at a range of surgeons' 
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experience, however this is a small study of only 150 patients. The small sample size and number of 

surgeries performed by an individual surgeon becomes a concern when the conclusion suggests that 

a 10-procedure learning curve appears to be sufficient.  Difficult to back this up without evidence in 

the results section (or without further clarification in discussion - did those with complications actually 

perform 10 procedures?).  

 

We have re-reviewed the cases with serious intraoperative complications, namely posterior capsule 

rupture and/ or vitreous loss and have added the below text to the results section:  

 

These 4 cases were performed by trainee surgeons and were either their first laser cataract surgery 

(2 surgeons who performed a total of 2 and 12 laser cataract surgeries in this series); or their first and 

second laser cataract surgeries (1 surgeon who performed a total of 6 laser cataract surgeries in this 

series).  

 

In view of this we support the reviewer’s comment that it is difficult to robustly defend a 10 procedure 

quantified learning curve, and have now limited our conclusion to that solely below- which we believe 

to be reasonable in view of the evidence reported.  

 

“In conclusion, the learning curve for femtosecond laser cataract surgery appears to be short, with 

complications predominately confined to trainee surgeons on their initial cases.”  

 

 

The abstract could be slightly better worded to avoid any confusion between the 6% of patients that 

couldn't be docked and the 4% who could not proceed.  

 

Agree. The abstract and results section text has been amended to:  

 

“Docking was successful in 94% (148/158 cases), and in 4% (6/148 cases) of these, the laser delivery 

was aborted part way during delivery due to patient movement.”  

 

 

Overall, unless there is a limit to references the paper seems to have omitted a wealth of data 

available. For example the introduction states there is minimal RCT data but they are available, 

similar case series could also be referenced.  

 

Line 85: Wouldn't all of the surgeons not have used the system before as it is a learning curve paper? 

Oddly line 111 states that 3 surgeons had previous experience using the platform - should they be 

excluded? This point should be clarified please.  

 

We agree that the current text is unclear, we have modified this sentence to that below.  

 

“During this period training was available on the Catalys platform by AMO trainers.”  

 

We have also clarified previous experience - 2 surgeons (who performed 5 and 2 surgical cases in 

this series respectively) had previously performed >200 laser cataract surgery procedures; and one 

surgeon had some, but comparatively limited, previous laser cataract surgery training.  

 

We do not believe that data from surgeons with previous experience should be excluded, as some 

previous experience of laser cataract for a few surgeons is now expected when units install a laser 

cataract system. We have therefore modified the wording of the manuscript aims to address this:  

 

“To describe the initial outcomes following installation of a cataract surgery laser system.”  
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“The aim of this work is to describe the initial outcomes following installation of a cataract surgery 

femtosecond laser system at St Ann’s Hospital prior to the start of the FACT trial.”  

 

 

Line 102: 42% of eyes had co-pathology. The authors don't state whether this may have 

compromised the surgery apart from the few cases that had iris issues because of IFIS. This could be 

a positive observation for the benefit of laser technology that the co-morbidities did not appear to 

affect surgery (if that was the case). The authors hint towards this but don't say it outright.  

 

We thank the reviewer for this observation. Based on the available data, we have modified the 

sentence in the discussion to that below:  

 

“Of note the ocular co-pathology rate was higher in our series than in the recent RCOphth NOD 

analysis and so this may in part explain the higher complication rate in addition to that due to the 

surgical learning curve for transition to laser cataract surgery. While it is not possible to separate out 

complications that are directly attributable to the use of the laser platform, based on the intraoperative 

stages at which these occurred, they appear unlikely to be directly related to the use of the Catalys 

system as, for example there were no posterior capsule tears resulting from an anterior capsule rip. 

Further more, all cases in which a posterior capsule tear/ vitreous loss did occur, were higher than 

average risk cases due to the presence of one or more independent risk factors for posterior capsule 

rupture.24”  

 

Line 123: Postop VA is a secondary outcome and this appears a bit different from the NOD analyses. 

I think there is enough difference to make a further comment in the initial discussion. This study 

suggests more ocular co-pathology and greater number of patients achieving 6/6 or better. Again this 

observation may represent a positive that could be expanded upon.  

 

We agree that the proportion of patients achieving 6/6 or better was higher than that reported in the 

RCOphth NOD series, however based on the small case number in our series, we would prefer not to 

expand beyond the data and current conclusions.  

 

Line 139: I would expect the 6% rate of not being able to dock properly to dramatically improve with 

experience (as the authors suggest) - therefore the comment "that laser assisted cataract surgery 

may not be appropriate in a significant proportion of patients" seems unrealistically pessimistic and 

not reflective of other surgeons' experience.  

 

We agree and have modified this section of the discussion as below:  

 

“Whilst all patients went on to have cataract extraction, we found that docking was not possible in 6% 

of cases due to insufficient patient co-operation. Although this value will be lower outside of the 

learning curve, it suggests that laser cataract surgery may not be appropriate for every patient. The 

4% of cases where laser delivery was abandoned part way during delivery further supports this.”  

 

Line 142: Comparing data from 2015 with our learning curve paper from 2011 is apples and oranges 

as the hardware/software is infinitely more advanced now, as are training tools available to surgeons 

commencing with laser cataract surgery. I think it is worthwhile recognizing this. We have discussed 

factors relating to the evolution of software, hardware and surgeon knowledge on the learning curve 

[JCRS. 2011 Nov;37(11):2068-70, Clin Experiment Ophthalmol. 2013 Mar;41(2):180-6 30, 

Ophthalmology. 2013 Feb;120(2):227-33] - additionally I’d suggest the authors could use the SP 

Chee or J Cheng papers as other references for learning curves.  
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We agree and have revised this sentence and associated references.  

 

“There is limited data on the surgical learning curve for laser cataract surgery,11,12,20,21 with laser 

platforms having also undergone considerable software and hardware development over the past few 

years.22,23”  

 

Line 154/155: Confusing - do the authors mean the complication is related to the current study or the 

reference? Needs clarification please.  

 

We have clarified this by amending the text to that below:  

 

“While it is not possible to separate out complications that are directly attributable to the use of the 

laser platform, based on the intraoperative stages at which these occurred, they appear unlikely to be 

directly related to the use of the Catalys system as, for example there were no posterior capsule tears 

resulting from an anterior capsule rip. Furthermore, all cases in which a posterior capsule tear/ 

vitreous loss did occur, were higher than average risk cases due to the presence of one or more 

independent risk factors for posterior capsule rupture.14”  

 

Line 159: Isn't anxiety with new technique part of the actual learning curve also?  

 

We agree that anxiety may be a component of the learning curve and have modified the text to that as 

below.  

 

“Of note, the 4 cases with vitreous loss were either trainees’ first laser cataract surgery (2 surgeons), 

or their first and second laser cataract surgeries (1 surgeon).”  

 

Line 161/165: This last sentence or two just seems to be hanging there. I think it needs to be rewritten 

in connection with the study results.  

 

We agree and have modified the paragraph to that below:  

 

“Interestingly we found the vast majority of intraoperative complications to be iris problems, with the 

pupil coming down in 3 (2.0%) cases such that iris hooks were required to complete the respective 

cases. A recent comparative series investigating pupil diameter before and after laser cataract 

surgery reported that laser pre-treatment induced significant pupillary miosis with the pupil diameter 

falling below 5mm in 4.0% of cases.25 In a series of 1500 laser cataract operations, the intraoperative 

pupil constriction rate was reduced from 9.5% in the first 200 cases to 1.2% for the latter 1300 cases 

when an additional 1 drop of 10% phenylephrine was given after the laser procedure.12 The authors 

also noted that factors such as platform evolution, which shortened overall procedure time and more 

efficient scanning patterns that reduced the required delivered energy may too have been partly 

attributable.12”  

 

Line 170: References needed for the comment re “laser pre-treatment or mydriatic devices”. Several 

papers (including our follow up paper) have addressed this.  

 

Please see as per the above amendment to the discussion.  

 

Line 175: It is good to list the limitations of a study but some of the issues mentioned are potentially 

as big a flaw as the number of surgeons and small study size and should be defended in more detail. 

For the small sample size, were video recordings completed that can be checked or other parameters 

available such as time for procedure?  
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Video recordings of the surgery are not available, however operation procedure times are. We have 

strongly considered these, however without any comparator group we do not believe this to add 

sufficient value to the manuscript.  

 

 

Line 177: I think it is difficult to state this with authority. How many surgeons actually reached 10 

cases in this study? What would have stopped 50% of the surgeons with 3 or less cases of 

experience not having complications at 4-10 cases?  

 

We agree, and as per query #1, have limited our conclusion to that solely below which we believe to 

be reasonable in view of the evidence reported.  

 

“In conclusion, the learning curve for femtosecond laser cataract surgery appears to be short, with 

complications predominately confined to trainee surgeons on their initial cases.”  

 

Reviewer: 2  

Reviewer Name: Lisa Toto, Researcher in ophthalmology,  

Institution and Country: Ophthalmology Clinic, University "G. d'Annunzio" of Chieti-Pescara, Italy  

Competing Interests: None declared  

 

The manuscript is well structured and well written. Some minor changes are required.  

 

Introduction  

Lines 65-67. References are missing in this sentence.  

 Femtosecond laser assisted cataract surgery offers many potential advantages over manual …AK.  

I suggest to add:  

 

Optical coherence tomography and 3-dimensional confocal structured imaging system-guided 

femtosecond laser capsulotomy versus manual continuous curvilinear capsulorhexis.  

Mastropasqua L, Toto L, Mattei PA, Vecchiarino L, Mastropasqua A, Navarra R, Di Nicola M, Nubile 

M. J Cataract Refract Surg. 2014 Dec;40(12):2035-43  

 

Scanning electron microscopy evaluation of capsulorhexis in femtosecond laser-assisted cataract 

surgery. Mastropasqua L, Toto L, Calienno R, Mattei PA, Mastropasqua A, Vecchiarino L, Di Iorio D. J 

Cataract Refract Surg. 2013 Oct;39(10):1581-6.  

 

Corneal endothelial cell loss and corneal thickness in conventional compared with femtosecond laser-

assisted cataract surgery: three-month follow-up. Conrad-Hengerer I, Al Juburi M, Schultz T, 

Hengerer FH, Dick HB. J Cataract Refract Surg. 2013 Sep;39(9):1307-13.  

 

Toward zero effective phacoemulsification time using femtosecond laser pretreatment.  

Abell RG, Kerr NM, Vote BJ. Ophthalmology. 2013 May;120(5):942-8. 

VERSION 2 – REVIEW 

REVIEWER Tim Roberts 
Vision Eye Institute, Sydney  
University of Sydney 

REVIEW RETURNED 30-May-2016 

 

GENERAL COMMENTS The authors have made a number of solid changes.  
 
Ideally it would be good for the paper to provide something novel but 
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it is difficult to really do with the information presented. Perhaps the 
conclusion could be expanded to discuss what steps may be taken 
to reduce the relative risks in integrating the technology into the 
teaching hospital and how that was reflected in their study results. 
That would be a nice takeaway for a reader or institution looking at 
investing.  
 
That said, the conclusion needs revision as the statement "... it 
suggests that laser cataract surgery may not be appropriate for 
every patient" is not supported by the data presented and doesn't 
follow or make sense. Learners have more complications which 
makes sense, but how is this different to the reported higher 
complications with manual phaco in trainees? The data indicates the 
issue is the learning curve amongst inexperienced surgeons, not the 
technology. I wouldn't confuse the separate issues of patient 
selection for FLACS and learning curve complications with trainees.  
 
“The aim of this work is to describe the initial outcomes following 
installation of a cataract surgery femtosecond laser system at St 
Ann’s Hospital prior to the start of the FACT trial.” I'm still not 
convinced on the inclusion of the > 200 case surgeons but it is ok.  
 
"We agree that the proportion of patients achieving 6/6 or better was 
higher than that reported in the RCOphth NOD series, however 
based on the small case number in our series, we would prefer not 
to expand beyond the data and current conclusions". I understand 
the reason for not expanding on this but wouldn’t that be the same 
factor in considering any conclusion?  
 
“There is limited data on the surgical learning curve for laser cataract 
surgery [11,12,20,21] with laser platforms having also undergone 
considerable software and hardware development over the past few 
years.[22,23]” I would suggest there is reasonable data on the 
learning curve and how to flatten it and I'd emphasize this point as it 
will be the main point of interest of this paper.  
 
Thanks for the opportunity to review your work. 

 

VERSION 2 – AUTHOR RESPONSE 

Reviewer: 1  

Reviewer Name: Tim Roberts  

Institution and Country: Vision Eye Institute, Sydney, University of Sydney  

Competing Interests: None declared  

 

The authors have made a number of solid changes.  

 

Ideally it would be good for the paper to provide something novel but it is difficult to really do with the 

information presented. Perhaps the conclusion could be expanded to discuss what steps may be 

taken to reduce the relative risks in integrating the technology into the teaching hospital and how that 

was reflected in their study results. That would be a nice takeaway for a reader or institution looking at 

investing.  

 

That said, the conclusion needs revision as the statement "... it suggests that laser cataract surgery 

may not be appropriate for every patient" is not supported by the data presented and doesn't follow or 

make sense. Learners have more complications which makes sense, but how is this different to the 

reported higher complications with manual phaco in trainees? The data indicates the issue is the 
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learning curve amongst inexperienced surgeons, not the technology. I wouldn't confuse the separate 

issues of patient selection for FLACS and learning curve complications with trainees.  

 

 

We thank the reviewer and have removed this statement and have updated the conclusions 

accordingly, now:  

 

Despite the learning curve, docking and laser delivery were successfully performed in almost all 

cases, and surgical complication rates and visual outcomes were similar to those expected based on 

national data. Complications were predominately confined to trainee surgeons, and with the exception 

of intraoperative pupil constriction appeared unrelated to laser performed steps.  

 

 

“The aim of this work is to describe the initial outcomes following installation of a cataract surgery 

femtosecond laser system at St Ann’s Hospital prior to the start of the FACT trial.” I'm still not 

convinced on the inclusion of the > 200 case surgeons but it is ok.  

 

"We agree that the proportion of patients achieving 6/6 or better was higher than that reported in the 

RCOphth NOD series, however based on the small case number in our series, we would prefer not to 

expand beyond the data and current conclusions". I understand the reason for not expanding on this 

but wouldn’t that be the same factor in considering any conclusion?  

 

 

We have changed the respective text in the discussion to:  

 

In this study, 31% eyes achieved a postoperative best-measured visual acuity of 0.0 logMAR or 

better, and the corresponding value reported in the RCOphth NOD was 24% eyes overall achieved a 

postoperative best measured visual acuity of 0.0 logMAR or better. Overall, the surgical complication 

rates and visual outcomes show that the transition to laser assisted cataract surgery in a UK NHS 

environment appears safe despite the learning curve.  

 

 

“There is limited data on the surgical learning curve for laser cataract surgery [11,12,20,21] with laser 

platforms having also undergone considerable software and hardware development over the past few 

years.[22,23]” I would suggest there is reasonable data on the learning curve and how to flatten it and 

I'd emphasize this point as it will be the main point of interest of this paper.  

 

 

We thank the reviewer for this great suggestion and have rewritten parts of the discussion to 

emphasize this, in summary:  

 

A number of studies have provided data on the surgical learning curve for laser cataract 

surgery,11,12,16–18 with laser platforms having also undergone considerable software and hardware 

development over the past few years.23,24  

 

Based on our experience and the published literature, emphasis on the following changes to clinical 

practice appears helpful to facilitate the conversion to laser assisted cataract surgery:  

1) Careful case selection. This covers multiple areas including anticipated patient cooperation16 to 

dilated pupil size. For the latter, whilst some lasers have automatic capsulotomy diameter reduction if 

the pupil is smaller than that required for the programmed capsulotomy size, there is little point 

proceeding to make a capsulotomy that subsequently needs enlarging at the beginning of the 

procedure (with the possible exception of that for intumescent white cataracts where creating a laser 
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mini-capsulotomy has reported to be effective).26  

2) To administer additional mydriatic eye drops following the laser delivery to minimise the risk of 

intraoperative pupil constriction.12  

3) Confirming the capsulotomy is complete (“free floating”) without any adhesions, which if present 

can be successfully managed to prevent extension to a capsular tear.27  

4) Careful hydrodissection to reduce any likelihood of capsular block and associated posterior capsule 

rupture.28 

VERSION 3 - REVIEW 

REVIEWER Tim Roberts 
Vision Eye Institute, Sydney  
Discipline of Ophthalmology, University of Sydney 

REVIEW RETURNED 23-Jun-2016 

 

GENERAL COMMENTS This paper will provide valuable information for training hospitals and 
the authors are to be congratulated for sharing their experience.  
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