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VERSION 1 - REVIEW 

REVIEWER J.E.F. Fitzgerald 
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Council member of the Association of Surgeons in Training (ASiT) 

REVIEW RETURNED 07-Oct-2014 

 

GENERAL COMMENTS I enjoyed reading this interesting study, which addresses a topical 
and important area in surgical practice in need of greater 
quantification. The authors have undertaken a comprehensive 
analysis of operative experience on operative efficiency. I do 
however have a few important questions and comments for the 
authors to address.  
 
1) Firstly, and most importantly, is the implied premise of the paper 
is that the learning curve for procedures is represented by the 
operating time. Although the association between task completion 
and outcomes is noted in the discussion, the procedural learning 
curve in its totality consists of many factors of which time to task 
completion is but one of them. This study examines the effect of 
operative experience on operative efficiency, and I wonder whether 
the title of the paper should therefore reflect this more accurately? 
Hopper et al 
(http://www.ncbi.nlm.nih.gov/pmc/articles/PMC2750931/) have 
previously discussed other learning curve factors in more detail.  
 
2) The authors have collated an impressive data set for this analysis. 
I note that these were filtered to exclude incorrect data entries. What 
steps were undertaken to ensure the validity of this data? What 
proportion of operative cases were assessed for accuracy and what 
were the results of this? How many cases were excluded?  
 
3) Did either the TKA or BRM surgeons undertake Fellowship 
training in these areas? This is an important demographic for Table 
1, and ideally one that should be controlled for in the analysis.  
 
4) Were any of the attending surgeons trainers? What proportion of 
cases analysed were training cases? How was the additional 
operative time of training cases controlled for?  
 
5) The limitation noted in the discussion around outside factors 
unrelated to the individual’s performance changing during the study 
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period is a major one that needs to be addressed in more detail. 
What changes did occur in this hospital during the study period? E.g. 
for TKA, changes in operative procedure such as replacing or 
contouring the patella, or introduction of computer assisted surgery? 
Given TKR procedures were considered over the longest time 
period, and the changes in the operation during this period, could 
this have potentially accounted for some of the changes seen in 
procedural time? How did the 13 TKR surgeons studied change their 
practice over this time?  
 
6) I understand the limitation regarding case numbers and not being 
able to capture these at other institutions, but it would be useful to 
know whether the relatively small group of surgeons studied did or 
did not perform cases elsewhere. E.g. important to know if all the 
CABG surgeons did not and all the TKR surgeons did. This could 
influence comparisons and interpretation.  
 
7) The limitations noted are important, but there is no discussion 
around how these might have impacted on the study results in order 
that readers can interpret these limitations.  
 
8) Additionally, there is good evidence to support consistent theatre 
teams offering greater theatre efficiency. Was there any exploration 
of this? One could suppose that a specialised CABG theatre team 
and scrub nurse would be unlikely to change on a weekly basis. 
Would this be the same for BRM procedures? Possibly not – I could 
imagine a general surgical team changing regularly. It may also be 
that more senior surgeons are able to secure greater consistency in 
their theatre team. Perhaps these problems feature less in North 
American hospital practice compared to the NHS(!) but both these 
are potential limitations.  
 
9) The discussion around use of such data to allow comparison with 
individual surgeon performance is topical given the publication of UK 
national surgical audit data at the individual surgeon level. It would 
be interesting if the authors were able to give some indication based 
on their analysis as to what sort of procedural numbers would be 
required for a meaningful comparison between an individual 
surgeon’s performance and the results disclosed from this study. 

 

REVIEWER Dr Myura Nagendran 
Imperial College London, UK 
 
I have previously and continue to collaborate with the first author of 
this study on other research projects. I have had no involvement with 
this study in any capacity. 
 
No other competing interests or financial disclosures. 

REVIEW RETURNED 16-Oct-2014 

 

GENERAL COMMENTS This is an interesting, well performed and well reported manuscript. 
The findings are likely to be of impact in the field of surgical 
performance. Implications of the work and limitations are well 
discussed.  
 
Two comments/suggestions:  
 
1] With regards to the modest time benefit observed in CABG, could 
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the measurement of CPB + cross clamp compared to knife to skin / 
closure likely to have impacted this at all?  
 
2] Given the small number of surgeons in each operative category, it 
may be worth including the number of surgeons at each year 
category in table 3. Presumably the estimates at 15+ years may be 
based on only the oldest few surgeons?  
 
A few small minor revisions:  
 
- Suggest deleting "...and secondary outcome measures" from one 
of the abstract subtitles  
- Table 1: add "(years)" to the row heading for "Min-Max experience"  
- Table 3: add "(mins)" to column heading"Change in operative time"  
- Table 3: round all values to maximum of 1 decimal place  

 

REVIEWER Dr Victoria Allgar 
University of York 

REVIEW RETURNED 19-Nov-2014 

 

GENERAL COMMENTS The title of the paper is "A CROSS-SPECIALTY ANALYSIS OF 
SURGICAL LEARNING  
CURVES." This is a little misleading, as the analysis is based on 
within speciality, and not comparing across the specialities.  
 
Surgical learning is defined as "The operative experience of the 
attending surgeon was calculated as the difference between the 
date of the procedure and that of the surgeon’s completion of 
training." Hence there had been an attempt to relate the learning 
time at the time of operation.  
 
The models maybe limited due to the number of surgeons e.g. A 
total of 1052 BRMs were completed by 8 surgeons. The case load 
varied significantly between these surgeons - median case volume 
of 61 (range: 11-502), hence there will be weighting to the surgeon 
who had undertaken 502 cases in the model, although the learning 
time was calculated to account for this.  
 
The % reductions (Table 3) are not shown in the table. It would also 
be useful to see the number of procedures at each time point 
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VERSION 1 – AUTHOR RESPONSE 

Reviewer: 1  

Reviewer Name J.E.F. Fitzgerald  

Institution and Country UCL, UK  

Please state any competing interests or state ‘None declared’: Council member of the Association of 

Surgeons in Training (ASiT)  

 

I enjoyed reading this interesting study, which addresses a topical and important area in surgical 

practice in need of greater quantification. The authors have undertaken a comprehensive analysis of 

operative experience on operative efficiency. I do however have a few important questions and 

comments for the authors to address.  

 

1) Firstly, and most importantly, is the implied premise of the paper is that the learning curve for 

procedures is represented by the operating time. Although the association between task completion 

and outcomes is noted in the discussion, the procedural learning curve in its totality consists of many 

factors of which time to task completion is but one of them. This study examines the effect of 

operative experience on operative efficiency, and I wonder whether the title of the paper should 

therefore reflect this more accurately? Hopper et al 

(http://www.ncbi.nlm.nih.gov/pmc/articles/PMC2750931/) have previously discussed other learning 

curve factors in more detail.  

 

***We agree with the reviewer and have amended the title of the study to: “SURGICAL LEARNING 

CURVES & OPERATIVE EFFICIENCY: A CROSS-SPECIALTY OBSERVATIONAL STUDY”  

 

2) The authors have collated an impressive data set for this analysis. I note that these were filtered to 

exclude incorrect data entries. What steps were undertaken to ensure the validity of this data? What 

proportion of operative cases were assessed for accuracy and what were the results of this? How 

many cases were excluded?  

 

***Thank you for these points. All data reviewed case-by-case by an author. A 10% sample of each 

dataset was then independently reviewed by a separate author to ensure accurate extraction and 

validity.  

 

Please find below a systematic list of cases that were excluded below; these have now been included 

in the appendix.  

 

Bilateral Reduction Mammoplasty  

Initial dataset = 1068  

Exclusion criteria: Missing values related to year of procedure, operative time, surgeon ID, surgeon 

experience or size of reduction = 0  

Exclusion criteria: Procedures performed by surgeon experience >19 years = 16  

Exclusion criteria: Procedures performed by surgeon with overall volume<10 procedures = 0  

Final dataset = 1052  

 

CABG  

Initial dataset = 4068  

Exclusion criteria: Missing values related to year of procedure, operative time, surgeon ID, surgeon 

experience, patient demographics or comorbidities = 286  

Exclusion criteria: Procedures performed by surgeon experience >19 years = 528  

Exclusion criteria: Procedures performed by surgeon with overall volume<10 procedures = 0  

Final dataset = 3254  
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Total knee replacement  

Initial dataset = 5337 cases  

Exclusion criteria: Missing values related to year of procedure, operative time, surgeon ID, surgeon 

experience, patient demographics or comorbidities = 0 cases  

Exclusion criteria: Procedures performed by surgeon experience >19 years = 1988  

Exclusion criteria: Procedures performed by surgeon with overall volume<10 procedures = 24 cases  

Final dataset = 3325 cases  

 

3) Did either the TKA or BRM surgeons undertake Fellowship training in these areas? This is an 

important demographic for Table 1, and ideally one that should be controlled for in the analysis.  

 

***At our institution, there are no explicit fellowships dedicated to either of these procedures. These 

procedures are considered key components of the respective residency programmes; no subsequent 

training is in place for these operations. Thus undertaking fellowship training in these areas, and 

controlling for this in the analysis, is not possible.  

 

4) Were any of the attending surgeons trainers? What proportion of cases analysed were training 

cases? How was the additional operative time of training cases controlled for?  

 

***We appreciate the reviewer’s comments on this topic. A proportion of cases had residents present 

and could be considered ‘training’; resident experience, when present, was controlled for, producing 

the identified attending surgeon learning curves, assessing the impact of their experience in isolation, 

rather than that of other team members. The impact of team familiarity, resident experience and total 

team experience on operative efficiency, is currently the focus of another of our studies and under 

development.  

 

5) The limitation noted in the discussion around outside factors unrelated to the individual’s 

performance changing during the study period is a major one that needs to be addressed in more 

detail. What changes did occur in this hospital during the study period? E.g. for TKA, changes in 

operative procedure such as replacing or contouring the patella, or introduction of computer assisted 

surgery? Given TKR procedures were considered over the longest time period, and the changes in 

the operation during this period, could this have potentially accounted for some of the changes seen 

in procedural time? How did the 13 TKR surgeons studied change their practice over this time?  

 

***The operative procedures highlighted in the analyses did not witness substantial changes in 

operative technique over the course of the study window, other than improved efficiencies evidenced 

in the analyses. No fundamental changes in operative approach were appreciated for any of the listed 

procedures during this time. With regards to TKR specifically, there was some evolution in terms of 

the implants used for total joint replacement; however, these hardware changes were considered in 

the analyses performed and were not shown to be statistically significant. This has now been 

mentioned in the ‘limitations’ section of the discussion.  

 

6) I understand the limitation regarding case numbers and not being able to capture these at other 

institutions, but it would be useful to know whether the relatively small group of surgeons studied did 

or did not perform cases elsewhere. E.g. important to know if all the CABG surgeons did not and all 

the TKR surgeons did. This could influence comparisons and interpretation.  

 

***For the TKR and BRM datasets, several of the surgeons included in the dataset performed 

procedures elsewhere. For the CABG dataset, most of the surgeons operated exclusively at the host 

institution (with the exception of one). We were unable to capture cases performed outside of the host 

institution for all three procedures; in addition, we were unable to identify how many procedures 

individual surgeons had done prior to the study window, either at the host institution or elsewhere.  
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7) The limitations noted are important, but there is no discussion around how these might have 

impacted on the study results in order that readers can interpret these limitations.  

 

***We have updated the limitations section to explain how the mentioned limitations may have 

impacted study results and quality.  

 

8) Additionally, there is good evidence to support consistent theatre teams offering greater theatre 

efficiency. Was there any exploration of this? One could suppose that a specialised CABG theatre 

team and scrub nurse would be unlikely to change on a weekly basis. Would this be the same for 

BRM procedures? Possibly not – I could imagine a general surgical team changing regularly. It may 

also be that more senior surgeons are able to secure greater consistency in their theatre team. 

Perhaps these problems feature less in North American hospital practice compared to the NHS(!) but 

both these are potential limitations.  

 

***We agree that consistent theatre teams are an important contributor to operative efficiency. Our 

group has published on this previously:  

 

Xu R, Carty MJ, Orgill DP, Lipsitz SR, Duclos A. The teaming curve: a longitudinal study of the 

influence of surgical team familiarity on operative time. Ann Surg. 2013 Dec;258(6):953-7.  

 

Elbardissi AW, Duclos A, Rawn JD, Orgill DP, Carty MJ. Cumulative team experience matters more 

than individual surgeon experience in cardiac surgery. J Thorac Cardiovasc Surg. 2013 

Feb;145(2):328-33.  

 

We are currently conducting this analysis for TKR, and will be designing a separate study to 

investigate how such trends differ between CABG, TKR and BRM in due course.  

 

9) The discussion around use of such data to allow comparison with individual surgeon performance 

is topical given the publication of UK national surgical audit data at the individual surgeon level. It 

would be interesting if the authors were able to give some indication based on their analysis as to 

what sort of procedural numbers would be required for a meaningful comparison between an 

individual surgeon’s performance and the results disclosed from this study.  

 

***We thank the reviewer for this point. Comparisons of performance and benchmarking would require 

comparing the operative time of an individual surgeon to that computed from our analysis for a given 

year of experience. In actuality, the confidence interval of the estimated operative time for this 

particular surgeon would depend on the total number of procedures performed as well as the 

variability of operative time across procedures (standard deviation). We believe that quantitatively 

addressing this would entail a separate study and body of work.  

 

Reviewer: 2  

Reviewer Name Dr Myura Nagendran  

Institution and Country Imperial College London, UK  

Please state any competing interests or state ‘None declared’: I have previously and continue to 

collaborate with the first author of this study on other research projects. I have had no involvement 

with this study in any capacity.  

No other competing interests or financial disclosures.  

 

This is an interesting, well performed and well reported manuscript. The findings are likely to be of 

impact in the field of surgical performance. Implications of the work and limitations are well discussed.  
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Two comments/suggestions:  

 

1] With regards to the modest time benefit observed in CABG, could the measurement of CPB + cross 

clamp compared to knife to skin / closure likely to have impacted this at all?  

 

***Similar trends were noted with both CPB, cross clamp, and knife-to-skin closure. CPB and cross-

clamp times were selected as this represents a clinically more relevant metric, that is better correlated 

with surgical outcomes.  

 

2] Given the small number of surgeons in each operative category, it may be worth including the 

number of surgeons at each year category in table 3. Presumably the estimates at 15+ years may be 

based on only the oldest few surgeons?  

 

***We thank the reviewer for this comment. This information and data have now been fully displayed 

in the appendix.  

 

A few small minor revisions:  

 

- Suggest deleting "...and secondary outcome measures" from one of the abstract subtitles  

- Table 1: add "(years)" to the row heading for "Min-Max experience"  

- Table 3: add "(mins)" to column heading"Change in operative time"  

- Table 3: round all values to maximum of 1 decimal place  

 

***In accordance with these comments we have deleted ‘secondary outcome measures’ and added 

the necessary units to the tables, as suggested by the reviewer.  

 

 

Reviewer: 3  

Reviewer Name Dr Victoria Allgar  

Institution and Country University of York  

Please state any competing interests or state ‘None declared’: None declared  

 

The title of the paper is "A CROSS-SPECIALTY ANALYSIS OF SURGICAL LEARNING  

CURVES." This is a little misleading, as the analysis is based on within speciality, and not comparing 

across the specialities.  

 

Surgical learning is defined as "The operative experience of the attending surgeon was calculated as 

the difference between the date of the procedure and that of the surgeon’s completion of training." 

Hence there had been an attempt to relate the learning time at the time of operation.  

 

The models maybe limited due to the number of surgeons e.g. A total of 1052 BRMs were completed 

by 8 surgeons. The case load varied significantly between these surgeons - median case volume of 

61 (range: 11-502), hence there will be weighting to the surgeon who had undertaken 502 cases in 

the model, although the learning time was calculated to account for this.  

 

The % reductions (Table 3) are not shown in the table. It would also be useful to see the number of 

procedures at each time point.  

 

***We acknowledge the potential limitations indicated by the reviewer. Accordingly, we have now 

modified the title of the study; we have provided absolute clarity in the appendix on the number of 

procedures per surgeon per year, indicating the respective weighting that would have been included 

in the model; and we have included the percentage reduction in operative time in Table 3 
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