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Abstract

Background—General surgery resident training has changed dramatically over the past 2 

decades, with likely impact on specialty exposure. We sought to assess trends in general surgery 

resident exposure to thoracic surgery using the Accreditation Council for Graduate Medical 

Education (ACGME) case logs over time.

Methods—The ACGME case logs for graduating general surgery residents were reviewed from 

academic year (AY) 1989–1990 to 2011–2012 for defined thoracic surgery cases. Data were 

divided into 5 eras of training for comparison: I, AY89 to 93; II, AY93 to 98; III, AY98 to 03; IV, 

AY03 to 08; V, AY08 to 12. We analyzed quantity and types of cases per time period. Student t 

tests compared averages among the time periods with significance at a p values less than 0.05.

Results—A total of 21,803,843 general surgery cases were reviewed over the 23-year period. 

Residents averaged 33.6 thoracic cases each in period I and 39.7 in period V. Thoracic cases 

accounted for nearly 4% of total cases performed annually (period I 3.7% [134,550 of 3,598,574]; 

period V 4.1% [167,957 of 4,077,939]). For the 3 most frequently performed procedures there was 

a statistically significant increase in thoracoscopic approach from period II to period V.

Conclusions—General surgery trainees today have the same volume of thoracic surgery 

exposure as their counterparts over the last 2 decades. This maintenance in caseload has occurred 

in spite of work-hour restrictions. However, general surgery graduates have a different thoracic 

surgery skill set at the end of their training, due to the predominance of minimally invasive 

techniques. Thoracic surgery educators should take into account these differences when training 

future cardiothoracic surgeons.

Surgery training has evolved over time, with dramatic changes occurring over the past 2 

decades. Not only has the scope of disease treated by the general surgeon narrowed and 

shifted, but residency training paradigms themselves are radically different. One of the most 

significant changes that have occurred is the implementation of the 80 hour work week 
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restriction in 2003. Concerns have arisen about the impact of work hour restrictions on 

resident education and operative training, including both quantity and variety of cases being 

performed during residency. On an institutional level, many program directors have 

responded to new work hour restrictions by limiting general surgery resident clinical time on 

subspecialty services.

There is a perception that with changes in residency training there has been less exposure to 

cardiothoracic surgery for the general surgery trainee. This is concerning for many educators 

as exposure to thoracic surgery is considered important to attracting the best and brightest to 

the field. The objective of this study was to analyze trends in resident operative experience 

within the defined category of thoracic surgery. We sought to evaluate both trends in overall 

operative experience and the types of general thoracic cases being performed by general 

surgical residents.

Material and Methods

Description of the Data Source

A request was made to the Accreditation Council for Graduate Medical Education 

(ACGME) for all available case log data for general surgery residents. General surgery 

residents log individual operative experience in the ACGME database during all 5 years of 

clinical training. The ACGME compiles this individual data and generates summary 

statistics annually. For our study, we obtained the summary reports of all graduating general 

surgery residents from academic year (AY) 1989 to 1990 through AY 2011 to 2012. 

Focusing on the defined category of Thoracic Surgery, we analyzed the data by dividing into 

5 cohorts: period I (AY1989–90 to AY1992–93); period II (AY1993–94 to AY1997–98); 

period III (AY1998–99 to AY2002–03); period IV (AY2003–04 to AY2007–08); and period 

V (AY2008–09 to AY2011–2012). Period IV was delineated by implementation of work 

hour restrictions in 2003, representing the era of trainees with some portion of their training 

prior to restrictions. Period V comprised the first era of residents trained entirely within the 

80-hour work week.

Analytic Methods

Yearly averages of total major thoracic surgery cases performed by graduating general 

surgery residents were calculated for each academic year, as well as the percentage of total 

surgical cases that were in the defined category of thoracic surgery. Trends were assessed 

with respect to case numbers over time in the defined eras of training both for total major 

surgical cases and for total thoracic surgical cases. Examining data in the context of era of 

training helped to eliminate the impact of any 1 year of training skewing overall trends. An 

unpaired Student t test was used to compare annual averages within each period to the next 

period of training, with statistical significance set at a p value less than 0.05. An exploratory 

assessment of cardiac surgery experience was performed as well. Over the time period of the 

study, the number of cardiac surgery cases per resident was so small (less than 4 on average) 

that there were no observable trends in these data. Thus, we focused on general thoracic 

cases only for the purposes of this study.

Kansier et al. Page 2

Ann Thorac Surg. Author manuscript; available in PMC 2014 November 19.

N
IH

-P
A

 A
uthor M

anuscript
N

IH
-P

A
 A

uthor M
anuscript

N
IH

-P
A

 A
uthor M

anuscript



In order to evaluate specific trends over time in operative exposure, we looked at the most 

frequently performed thoracic operations for comparison. Exploratory procedures 

(thoracotomy or thoracoscopy), wedge resections, and lobectomies or segmentectomies were 

the 3 most frequently performed procedures over the years of study. Within these 3 

categories specifically, we divided the case numbers into those performed in an open 

manner versus those performed thoracoscopically. This could only be completed for periods 

II to V, as there was not a specific code to log thoracoscopic procedures prior to 1993. Total 

numbers of cases performed in either an open or thoracoscopic fashion were then assessed 

from period II through period V, and the unpaired Student t test utilized to compare eras of 

training (significance p < 0.05).

Results

The 21,803,843 surgery cases logged by 23,334 graduating residents were reviewed over the 

23 year time period of study (AY 1989–1990 through AY 2011–2012). Analysis of total 

major cases performed per resident (Fig 1) showed a significant decline in period IV with 

the implementation of work hours followed by a significant increase the following period. 

The maximum number of cases per resident was in period V at 962 cases per resident, and 

the lowest number was in period I at 899 cases per resident.

A similar trend in major thoracic surgery cases was seen (Fig 2). Although there was a 

decline in period IV soon after implementation of work-hour restrictions, the average 

number of thoracic operations completed by each graduating resident over their 5-year 

period of training increased from 33.6 cases in period I to 39.7 cases in period V (Table 1). 

For each period of training, thoracic major cases comprised a similar proportion of total 

resident operative experience, approximately 4% of the overall case log.

When looking specifically at the types of procedures performed within the defined category 

of thoracic surgery, the 3 most frequently performed operations were exploratory 

(thoracotomy or thoracoscopy), wedge resections, and lobectomies or segmentectomies. A 

comparison of approach (open versus minimally invasive) for the 3 most commonly 

performed procedures was completed. As there were no specific codes for open and 

thoracoscopic approach during period I, results from this time period were excluded from 

further analysis. In period II the open approach was the most commonly used for all 3 of 

these procedures. Figure 3 illustrates the decline in open surgical approach over the time 

period of study. In contrast to Figure 3, Figure 4 demonstrates increasing utilization of 

minimally invasive techniques (thoracoscopy) over time. On an individual resident level, 

these trends were also mirrored. Table 2 shows a comparison of the average number of these 

specific procedures each resident performed in period II and period V. There was a 

significant increase in the number of thoracoscopic approaches for the 3 procedure subtypes 

on an individual resident basis. There were significantly less open approaches for 

exploratory thoracotomies and lobectomies or segmentectomies. While there was also a 

decrease in open wedge resections, the difference was not significant.
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Comment

General surgery residency training has undergone important changes over the last 2 decades. 

In the midst of these changes, the goal continues to be the training of well-rounded surgeons 

who may either enter general surgery practice or successfully transition to the subspecialty 

of choice [1]. To provide the foundation to train learners in a broad range of skills continues 

to challenge surgical educators, especially with external influences such as duty-hour 

restrictions [2, 3], introduction of minimally invasive surgery [3, 4], and the dramatic rise in 

subspecialty fellowships. One area that has not been previously studied is the education of 

general surgery residents in thoracic surgery. As there is a general perception that there is 

declining exposure during general surgery training to the field of cardiothoracic surgery [5], 

we sought to define the changes that have occurred with the operative experience over the 

last 2 decades.

The major finding from this review is that the average total thoracic cases performed by 

general surgery residents has remained stable, comprising approximately 4% of the overall 

operative experience. When viewed in the context of the duty-hours restrictions that were 

introduced in period IV the thoracic cases did drop for this period, but by period V had 

rebounded. Therefore, we along with others [6, 7] conclude that duty-hour restrictions have 

had minor effects on the thoracic surgery operative experience. This maintenance of thoracic 

operative experience may be attributable to having an unchanged ACGME requirement of 

15 thoracic surgical cases prior to graduation. However, over this same time, despite a 

similar requirement, there has been a marked decline in the operative experience for 

pediatric surgery [8]. This may imply that thoracic surgery is perceived as a core rotation 

and has been maintained during the changes that followed implementation of the duty-hour 

restrictions [2]. However, while these figures are reassuring, the overall numbers do not tell 

the entire story.

An analysis of the specific types of thoracic cases that general surgery residents performed 

showed that exploratory thoracic procedures and lung resections (wedge resections and 

lobectomies or segmentectomies) comprised over half of all the cases performed. On 

average, a general surgery resident will have performed about 20 of these cases during their 

training. Whether this is considered adequate to achieve competence is difficult to answer 

and is likely resident specific and experience dependent. Additional operative experience 

can be gained as a first assistant as well. Unfortunately, we do not have the number of first-

assist cases within this dataset and thus cannot determine the overall amount of time 

residents spend within the operating room observing versus participating in thoracic surgical 

procedures. The overall experience level could only be enhanced by participation in more 

first-assist cases in addition to those performed as primary surgeon.

The ACGME case logs began providing information on the approach used for thoracic 

surgery cases starting in AY93 to 94 (the beginning of period II). The rise of minimally 

invasive cases has been accompanied by a fall in the open counterpart, which mirrors the 

entire field of surgery [4]. The introduction of thoracoscopy has been a benefit to patients 

but a challenge to surgical educators [9]. Specifically, while the minimally invasive surgical 

(MIS) procedures may be similar, they do call for a different skill set from open surgery. 
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Indeed some would argue that MIS skills are more challenging to acquire than open 

procedures [10]. The procedures require the learner to build a sufficient foundation before 

undertaking more challenging MIS cases [11, 12]. This has led to a shift in which 

performance of challenging MIS cases occurs during the senior years of residency [13]. 

Also, with the addition of thoracoscopic procedures, residents must now learn 2 different 

approaches to the same operation [14]. Ultimately, it has been shown that with the advent of 

MIS, residents feel less competent after completing general surgery training [6, 15], which 

bodes poorly as far as the ability to offer these services in practice.

There are many reasons for general surgery residents to continue to train in thoracic surgery. 

One reason is to provide general surgery residents with the requisite skills to be able to 

perform those operations in practice. Indeed, studies continue to show that thoracic 

procedures are being performed by practicing general surgeons, although only accounting 

for less than 2% of cases [16, 17]. However, if residents continue to feel uncomfortable with 

their operative skills at the end of residency, the now declining numbers of thoracic surgery 

cases being offered by general surgeons may continue to fall [18]. This will thereby 

compound the predicted shortage of a thoracic surgery workforce due to retiring surgeons 

and an aging population [19–21]. A recent study [21] predicts that in the near future there 

will be a shortage of almost 2,000 cardiothoracic surgeons in the US. As such, thoracic 

surgery should remain a component of general surgery practice to some degree.

Another reason to train general surgery residents in thoracic surgery is to attract new 

trainees into the field [22–25]. There has been much written recently regarding the decline in 

popularity of cardiothoracic surgery as a career [23] due to a perceived poor job outlook [19, 

26], lack of job security, excessive length of training, and concerns over perceived poor 

work-life balance [24, 27, 28]. However, about a tenth of general surgery residents currently 

are considering cardiothoracic surgery as a career [29]. Exposure to thoracic surgery as a 

general surgical resident may foster interest, especially when the case selection is broad and 

there is good mentorship [29].

Another training initiative that has been recently introduced is the 6-year integrated thoracic 

surgery residency, where medical students may match directly into thoracic surgery, thereby 

shortening the years of training by 1 or 2 years [25, 30]. Recent studies have shown that 

there has been a rise in applicants [31] and that the quality of applicant has been excellent 

[32], thereby providing hope that the field will continue to attract the best and brightest. 

However, the operative experience of the integrated thoracic surgery resident needs to be 

monitored for possible siphoning of cases away from general surgery residents. Because this 

new pathway to thoracic surgery has only recently begun, it is too early to see any effects in 

the ACGME case logs. An additional avenue to provide more cardiothoracic surgery 

exposure to resident trainees is the 7-year program combining both general surgery and 

thoracic surgery with the end result of both General and Thoracic Surgery Board 

Certification. While this is an approved training pathway, there are few programs adopting 

this paradigm as of yet.

In the midst of the above changes in training paradigms, our study shows that current 

general surgical resident trainees are participating in the same amount of cardiothoracic 
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surgery cases as their predecessors over the past 20 years. The main strength of our study is 

that the time period examined was large enough to include a significant number of trainees 

both pre- and post-work-hour restriction implementation. Furthermore, rather than focusing 

on an individual institution’s experience, we looked at the national trends, which are more 

applicable to fellowship directors and surgical educators at the post-residency level. 

Unfortunately there are inherent limitations in using a database such as the ACGME case 

log for data analysis. First, trainees began entering data online in July 2001, which likely 

contributed to real-time data entry rather than retrospective. This change may have resulted 

in increased documentation and potential increase in case numbers. Similarly another 

ACGME policy change in July 2011 allowed more than 1 resident to log components of a 

single procedure, which could have contributed to inflated case numbers in that academic 

year alone. Fortunately, this likely had no influence on the numbers reported in our study as 

this was only applicable to 1 year of data (2011 to 2012). It is unlikely chief residents in that 

year performed a significant number of thoracic cases that were recorded by other residents 

as well.

Despite these overall limitations in a large national database, the numbers are reassuring that 

work-hour implementation has not completely redefined resident operative experience both 

as a general surgeon trainee and as a potential cardiothoracic fellowship applicant. For the 

past 23 years, there has been a stable proportion of overall operative experience devoted to 

cardiothoracic surgery (roughly 4% of total major cases). This cardiothoracic exposure has 

changed greatly from only open techniques to an approximately equal amount of exposure to 

both thoracoscopic and open techniques. This in turn may lead to challenges as trainees try 

to achieve competence in 2 different approaches to the same type of procedure. Fellowship 

educators should take into account the changing experience of the general surgery residency 

graduate, so as to adequately approach their post-residency education.
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DISCUSSION

DR SIDHU P. GANGADHARAN (Boston, MA): Great presentation. Would you comment 

on the effect of the total number of cases available to residents and the fact that thoracic 

cases may be considered a highly desirable case to do. Meaning if you had to pick between 

doing your fiftieth gallbladder and your second lobe, you would preferentially sort of skew 

towards the thoracic cases, and that may inform some of the preservation of case numbers 

despite the work-hour restrictions.

DR KANSIER: Thank you for your question. On an anecdotal level, I certainly would 

choose a lobectomy as opposed to doing a fiftieth gallbladder, and so would many residents 

at our institution. However, at least at the University of Washington, the way the rotations 

are structured, you are only on cardiothoracic at a certain time period, and, as such, cannot 

choose different procedures during the time that you are on that subspecialty rotation. I 

believe the opportunity to participate in these cases is more or less the same, as most 

residency programs are likely structured in a similar manner.

DR SCOTT I. REZNIK (Temple, TX): Do you think your numbers would have been the 

same had you included some of the laparoscopic foregut surgeries, like Heller myotomy or 

Nissen? Both of those operations have proliferated, and with minimally invasive general 

surgery training and fellowships fewer thoracic surgeons or a larger percentage of general 

surgeons may be doing those operations.

DR KANSIER: Thank you for your question. Yes, I anticipate that those have likely 

increased, maybe even more dramatically than the thoracoscopic approaches to these 

operations, and that likely would have inflated the thoracic case numbers even further if 

these were logged under this category, which they are not.

DR ELENA ZIARNIK (Nashville, TN): Did you look at the breakdown regarding how 

they delineated what their role was in the surgery regarding a first assistant, surgeon junior, 

teaching, what participation they had as residents?

DR KANSIER: Thank you for your question. All of the cases that we presented here are 

either surgeon junior or surgeon senior. First assistant and teaching assistant are not included 

in this data. Some of our other colleagues have looked at the breakdown between surgeon 

junior and surgeon senior and for the cardiothoracic data predominantly the juniors are the 

ones performing these operations. But we have to remember that with the ACGME 

[Accreditation Council for Graduate Medical Education] case log, surgeon junior means any 

resident years 1 through 4. The only people who are allowed to log surgeon senior cases are 

a chief resident/R5, and they are much less likely to be participating on a subspecialty 
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service such as cardiothoracic. That is likely why those residents are not logging a lot of 

these cases.

DR ANTHONY L. ESTRERA (Houston, TX): That was a very nice presentation.

What would be intriguing, if you have the detail, is to see if the results differed with general 

surgery programs that had affiliated or associated thoracic programs. This would be 

interesting to see.

DR KANSIER: Absolutely. I definitely agree. Thank you.

DR RYAN MACKE (Madison, WI): Did you look at the cardiac numbers? I know during 

my training, there was this kind of shift where cardiac rotations disappeared. PAs (physician 

assistants) were doing a lot of the work and general surgery residents were getting less of a 

cardiac experience. In those time periods, did you see a trend in decreasing cardiac cases?

DR KANSIER: Thank you for your question. We did look at that. Unfortunately, the 

number of cardiac procedures that general surgery residents log is so low, on upwards of 3 

or 4 cases total, and the way that they are logged is just under the heading “Cardiac 

Procedures.” So there is not a lot of leeway for interpreting what residents are actually 

doing. Over the time course of our study, they were doing 3 or 4 cases each, but it is hard to 

tell exactly what they were doing. Either way you look at it, numbers are low.

DR LISA M. BROWN (St. Louis, MO): Do you think there would be a difference if you 

examined the experience that a resident would obtain on thoracic surgery rotations during 

general surgery based upon where you trained? There are some surgery programs with high 

volume thoracic surgery divisions. It is likely that general surgery residents at these 

programs still get a fair amount of exposure to thoracic surgery. In other programs, the 

exposure to thoracic surgery is minimal. Other general surgery subspecialties have filled in 

these gaps and thoracic surgery is taking more of a back seat. Have you thought about 

comparing the number of thoracic cases done, time spent on service, and at what level of 

training between programs with high volume thoracic surgery versus those without?

DR KANSIER: Thank you. Absolutely that is a great idea. With this national data set, it is 

impossible to differentiate numbers on an institutional level, but it would be very interesting 

to separate the ones with fellowship training programs and those without.

DR GANGADHARAN: I think a great corollary to this study would be to look at the 

incoming cardiothoracic trainees and find out how they matched compared to the numbers 

that you generated from the big pool of that fifth time period. It seems to me that one of the 

things that trainees are doing, like you suggest, is picking and choosing their cases much 

more carefully when they have the opportunity, and people who are motivated to go into a 

particular field are very aware of the limitations now because the 80-hour work week is a 

much more mature concept, and so with that in mind, they direct their learning; ie, their case 

selection with that.

DR KANSIER: Absolutely. Thank you.
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DR ANDREA J. CARPENTER (San Antonio, TX): I think it would also be of interest to 

look at the case breakdown being logged; exploration, wedge, lobectomy, or 

pneumonectomy. Has there been a shift over time there with more tendency towards 

exploration versus more complex procedures. The American Board of Surgery still has the 

same case number requirement for exposure to thoracic cases, so those cases will somehow 

be met by the residents. I wonder whether you will find many more of the cases are 

exploration, and that the residents are not doing formal thoracic cases on a thoracic service, 

but are logging trauma cases where they went into the chest and logged the cases as thoracic 

exploration to make their numbers. Do you have a sense of that breakdown of formal 

resections versus chest explorations?

DR KANSIER: Right now, currently, they are still logging exploratory trauma separately 

under Trauma Operative Surgery, for which the requirement is 10 cases. For thoracic 

surgery, as you mentioned, the requirement is 15 cases, which has not changed over the time 

period of study. I think residents are actually having a harder time meeting their operative 

trauma requirements and may end up logging those open exploratory thoracotomies under 

the trauma category instead. But, yes, you could in theory fudge your logging based on 

which cases you needed to acquire.

DR JOSEPH B. SHRAGER (Stanford, CA): I would just make the happy point that the 

applicants at thoracic-track programs this year seem to be very good, and there are lots of 

them. Maybe that has something to do with the fact that the experience in thoracic surgery 

for general surgery residents has remained at least relatively stable. I think we all have to be 

involved with our general surgery program directors at the academic institutions and make 

sure that we do not lose exposure for general surgery residents, because it is clearly during 

those rotations people decide that they are going to go into thoracic, at least noncardiac 

thoracic, and it is an experience that has to be maintained or the subspecialty will be in big 

trouble.

DR KANSIER: Absolutely. Thank you.
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Fig 1. 
Total major cases per resident on average within defined time periods of training. Asterisks 

(*) denote significant changes in mean case numbers compared with the immediately 

previous period.
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Fig 2. 
Total major cases within the defined category of thoracic surgery per resident defined by era 

of training. Asterisks (*) denote significant changes in mean case numbers compared with 

the immediately previous period.
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Fig 3. 
Trends in performance of open thoracotomy, open wedge resections, and open lobectomies 

or segmentectomies from period II to V.
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Fig 4. 
Trends in thoracoscopic exploratory procedures, thoracoscopic wedge resections, and 

thoracoscopic lobectomies or segmentectomies from period II–V.
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