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a b s t r a c t 

Background: Bariatric procedures are complex, and the acceptance of complications by the general public 

is exceedingly low. Using the database of the Metabolic and Bariatric Surgery Accreditation and Quality 

Improvement Program, outcomes in bariatric surgery were evaluated to determine the effect of trainees. 

Methods: The following data on postoperative complications for patients undergoing bariatric surgery 

in 2015 were collected: surgical site infections, sepsis, urinary tract infection, duration of hospital stay, 

operative time, renal failure, pulmonary embolus, deep vein thrombosis, pneumonia, and re-operation. 

These were analyzed against presence and level of trainees, using analysis of variance after normalizing 

the data. 

Results: Of 168,093 procedures, 125,078 were performed without trainees, 14,883 were performed with 

a fellow, and 28,132 were performed with a resident. Cases without trainees were 25% Roux-en-Y gastric 

bypass, 59% sleeve gastrectomy, and 16% other. Cases with fellows were 35% Roux-en-Y gastric bypass, 51% 

sleeve gastrectomy, and 13% other; cases with residents were 27% Roux-en-Y gastric bypass, 59% sleeve 

gastrectomy, and 15% other. Patient demographics were similar. Average operative time differed between 

groups as follows: without trainees, 85 minutes; with residents, 105 minutes; and with fellows, 117 min- 

utes ( P < .001). Although not dramatically so, infections tended to be a bit more likely with fellows (2% 

vs 1%; P < .001), and the rate of urinary tract infection and hospital stay tended to be greater with either 

fellows or residents (1% vs 0%; P < .001; 2.0 days vs 2.1 days vs 1.8 days; P < .001, respectively). 

Conclusion: Fellow involvement resulted in the greatest operative times, and the rate of infections, uri- 

nary tract infections, and prolonged hospital stay, although statistically greater, were only mildly in- 

creased and of questionable clinical importance. These mild increases in postoperative complications may 

be attributed to prolonged operating room time. 

© 2018 Elsevier Inc. All rights reserved. 
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Introduction 

Much has changed in medical education since Dr William

Halstead developed the concept of residency toward the end of

the nineteenth century; however, the system of graduated re-

sponsibility remains fairly constant. As the science of medicine

and surgery has advanced rapidly, all fields have witnessed in-

creasing subspecialization. In addition, work-hour restrictions de-

crease the amount of time residents can spend in the hospital.

Simultaneously, societal demands have placed increasing emphasis
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n the quality of patient care and increased involvement at the at-

ending level in patient care. As a result, many have questioned

ow resident involvement affects patient outcomes. 1 Research on

his topic has been particularly robust in the surgical realm, uti-

izing the database of the American College of Surgeons National

urgical Quality Improvement Program. This database is designed

o measure “risk-adjusted surgical outcomes” to improve delivery

f quality patient care. 2 Most studies indicate that residents are

ore likely to be involved with more complex cases, and that this

nvolvement is associated with longer operative time and greater

orbidity, but not greater mortality. 3-5 

Bariatric procedures are among the most complex laparoscopic,

eneral surgery cases performed. Because these cases are primar-

ly elective, the threshold for acceptance of complications is low in

oth the public eye and in an academic center. Previous research
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Table 1 

Distribution of personnel involved in bariatric surgical procedures from the MBSAQIP database 2015 

(number of cases). 

Roux-en-Y gastric bypass Sleeve gastrectomy Other procedures 

Performed with resident 7,605 cases 16,589 cases 3,939 cases 

Performed with fellow 5,249 cases 7,685 cases 1,949 cases 

Performed without a trainee 31,270 cases 73,796 cases 20,012 cases 
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Fig. 1. Variability in operating room time, based on category of bariatric case 

assistant. 
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as demonstrated that the learning curve for these complex cases

s high. 6 Thus, a fellowship is generally required to attain adequate

urgical skills to perform these procedures. Residents are often in-

olved in bariatric procedures; as such, their participation in cases

ave become commonplace. The degree to which residents are in-

olved, however, is variable. 

In 2012, the American College of Surgeons and the American

ociety for Metabolic and Bariatric Surgery combined their efforts

o create the Metabolic and Bariatric Surgery Accreditation and

uality Improvement Program (MBSAQIP). 7 This database tracks

utcomes in bariatric surgery, as well as the level of trainees and

ssistants involved in surgical cases. The purpose of this study was

o determine the effect that resident and fellow involvement in

ariatric procedures may have on overall patient outcome at ac-

redited bariatric centers. 

ethods 

To explore our hypothesis, the MBSAQIP database was queried

or all patients undergoing bariatric surgery from January 1, 2015,

ntil December 31, 2015, from 791 centers of excellence, with a to-

al of 168,092 patients. The database does not distinguish between

he various centers of excellence in terms of an academic or strictly

linical setting. 

Cases were categorized as either Roux-en-Y gastric bypass

RYNGB), sleeve gastrectomy (SG), or other. This third category

onsisted of a variety of bariatric procedures, including revisions,

uodenal switches, and conversions. Laparoscopic gastric band pro-

edures were not included in this study secondary to a preponder-

nce of incomplete outcome data. 

The level of assistant was recorded for each case and divided

nto 3 groups: no trainee involvement, fellow involvement, or res-

dent involvement. The level of resident involved could not be

leaned from the database. The group without trainees consisted

f another surgeon or a surgical assistant. 

Data were collected regarding postoperative complications, in-

luding surgical site infections (SSIs), sepsis, urinary tract infec-

ion (UTI), duration of hospital of stay, operative time, renal fail-

re, pulmonary embolism, deep vein thrombosis, pneumonia, and

e-operation. These variables were then analyzed against the pres-

nce and level of trainees, using the analysis of variance test (IBM

PSS Statistics for Windows, v 22.0, IBM Corp, Armonk, NY). 

esults 

Of the 168,092 procedures that met inclusion criteria, 125,078

ere performed without trainee involvement, 14,883 with a fellow,

nd 28,132 with a resident. Of the cases without trainees, 25% were

YNGB, 59% were SG, and 16% were other, the category of miscella-

eous cases previously described. Cases in which fellows were in-

olved consisted of 35% RYNGB, 51% SG, and 13% other. Cases with

esidents consisted of 27% RYNGB, 59% SG, and 15% other ( Table 1 ).

he 3 groups were similar with regard to patient age, body mass

ndex, and comorbidities. 

The duration of the operations differed significantly ( P < .001),

epending on trainee involvement. The presence of fellows re-

ulted in the greatest duration of operation, which averaged 117
inutes. The average case that utilized residents took 105 min-

tes. Cases performed with neither resident nor fellow involve-

ent were the shortest in duration: an average of 85 minutes. The

perative time with fellows was consistently greater regardless of

he type of procedure performed ( Fig. 1 ). The standard deviations

ere 61.66, 56.85, and 50.25 minutes, respectively, because of the

ighly skewed nature of the data. Analysis of variance was per-

ormed after the data were normalized with a log10 transforma-

ion. The mean operative time was 2.02 ± 0.21 with fellow in-

olvement, 1.97 ± 0.20 with resident involvement, and 1.88 ± 0.22

ithout trainee involvement. 

Postoperative complications were reviewed for all cases. Post-

perative infectious events were further categorized as either UTIs

r SSIs. The rate of UTI was similar clinically with both fellow

nd resident involvement compared with cases performed with-

ut trainees (1% vs 0%; P < .05). In terms of SSIs, the database

ncluded superficial, deep, and organ-space infections within this

ame group. SSIs were also slightly more likely with fellow involve-

ent (2%) compared with cases performed with either residents

1%) or solely practicing surgeons and their assistants (1%; P < .05).

o difference in leak or bleeding rates were identified. 

The duration of stay varied depending on whether residents or

ellows were involved in patient care. With residents, the average

uration of stay was 2.0 days, whereas with fellows, the average

ength of stay was 2.1 days. Cases performed without trainees re-

ulted in an average of 1.8 days in the hospital ( P < .05). No dif-

erences were noted with regard to sepsis, renal failure, pulmonary

mbolism, deep vein thrombosis, pneumonia, or re-operation rate

hen comparing the presence or absence of trainees. 

iscussion 

In this retrospective review of the MBSAQIP database, trainee

nvolvement in bariatric surgery cases was associated with greater

perative times, mildly prolonged duration of stay, and statistically



786 G. Bonner et al. / Surgery 164 (2018) 784–788 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

l  

S

 

s  

c  

o  

i  

i  

a  

a  

l  

t  

n  

c  

d  

m  

l  

o  

n  

f  

p

 

g  

a  

i  

c  

o  

d  

a  

p  

d  

s  

d  

t  

v  

s  

f  

g

R

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

significant but clinically similar risk of infectious events. Of inter-

est, the presence of fellows that increased time in the operating

room more profoundly than residents when compared with non-

trainees. This finding may at first glance be somewhat counterin-

tuitive, because technical advancement in surgical training is as-

sociated typically with improved manual dexterity and, therefore,

operative speed, as well as improved sterile technique. 

It is generally well established that fellowship training is im-

perative to establish proficiency as a bariatric surgeon; as such,

it is becoming increasingly important to obtain credentialing. 8 

Bariatric procedures are technically demanding, implying that, on

average, autonomy is most likely obtained during the course of

such a fellowship. The greater operative time observed with fellow

involvement in bariatric surgery cases, more so than resident in-

volvement, is most likely the result of increased participation and

the development of such autonomy. The presence of residents and

fellows has also been used as a surrogate for a learning environ-

ment in general. 9 Thus, prolonged operating room time may be

related to nursing students, certified registered nurse anesthetist

students, and residents in other specialties, participating through-

out the operating room in various capacities. This latter explana-

tion, however, does not fully explain why cases involving fellows

are significantly greater than cases involving residents. It is our be-

lief that the prolonged operative time seen in cases involving fel-

lows is most likely the result of fellow performing the majority or

entirety of the procedure. 

Although the increase in duration of hospital stay seen with

trainee involvement was statistically significant, the difference be-

tween 2.1 or 2.0 days and 1.8 days is not likely to be clini-

cally important. This increase may, however, affect hospital charges

associated with the procedures. Bariatric procedures are elec-

tive by nature, which typically results in standardized postoper-

ative pathways. There is concern that readmission rates may in-

crease if patients are discharged too early; however, this fear has

not been borne out in the literature. 10,11 The time of discharge

should be carefully assessed to ensure that patients can stay hy-

drated adequately to avoid future admissions. Increased durations

of stay in training centers may be the result of inherent sys-

temic inefficiencies within such a hospital environment that delay

discharges. 

Additionally, the increased duration of stay, as well as the mild

differences in rates of infection and UTI, may be the result of vari-

ations in perioperative care. Previous studies have demonstrated

that the increased morbidity seen in bariatric surgery patients

cared for by residents is more likely influenced by perioperative

management strategies than surgical technique. 12 As such, a sys-

tem of graduated autonomy for patient management similar to

that utilized in the operating room was suggested. Whether the

statistically significant but small differences in morbidity seen in

large database studies is clinically relevant has been questioned,

and we acknowledge these concerns. 13 The previously discussed

possible correlation between the presence of residents and fellows

and the inclusion of other learners in the operating room may also

explain the increased incidence of UTIs observed in patients cared

for by trainees. 

Several studies have demonstrated an increased risk of SSI

with prolonged operating room time. 14-17 Trainee involvement has

been shown to be associated with longer case length, although

conclusions regarding the impact on patient outcomes, particu-

larly the effect on surgical site infections, have varied. 3,9 , 18,19 This

study is interesting in that trainee involvement was further di-

vided by level, either resident or fellow. As such, confounding vari-

ables, such as technical skill, propensity of attending surgeons to

spend time teaching, and the general learning environment, may

be at least partially negated. Bariatric procedures utilizing fel-

 

ows were significantly longer and slightly more likely to result in

SI. 

Because this study is a retrospective database review, there are

everal limitations. Most important, it is impossible to draw con-

lusions regarding cause and effect. In addition, several variables

f interest are not included in the database. Bariatric procedures

nvolving fellows were compared with cases involving either res-

dents or nontrainees, but the postgraduate year of the resident

nd the degree of training of the surgeon’s assistant could not be

scertained. The degree to which and duration of which the fel-

ows, residents, and nontrainees actually participated in the opera-

ion was not available. Hospitals participating in the MBSAQIP may

ot adequately represent all sites at which bariatric surgical pro-

edures are performed. The inability to differentiate between aca-

emic centers that may provide care for patients with more co-

orbidities versus strictly clinical centers in the community may

ead to selection bias in which residents and fellows are operating

n more complex patients. Nevertheless, this study presents the

ovel finding that operative times in bariatric procedures utilizing

ellows are prolonged with some slight effects on duration of hos-

italization and SSIs and UTIs. 

Academic medical centers have the obligation to train the next

eneration of surgeons, but also the responsibility of ensuring

 high level of patient care. The association between resident

nvolvement in bariatric procedures and increased risk-adjusted

omplication rates has been reported previously. 9 There are vari-

us potential avenues for improvement. The Fundamentals of En-

oscopic Surgery and the Fundamentals of Laparoscopic Surgery

re now required by the American College of Surgeons before com-

letion of surgical residency. These programs, which combine di-

actic and simulator learning, have resulted in improved technical

kills. 20 Similarly, time dedicated to cadaver dissection has been

emonstrated to decrease operative time and increase trainee au-

onomy. 21 Similar programs may be a beneficial adjunct in ad-

anced laparoscopy or bariatric surgery training programs. These

hould be considered for more training outside the operating room

or fellows to improve efficiency before assuming the primary sur-

eon role. 

eferences 

1. van der Leeuw R , Lombarts K , Arah O , Heineman M . A systematic review of the

effects of residency training on patient outcomes. BMC Med . 2012;10:65 . 
2. Ingraham A , Richards K , Hall B , Ko C . Quality improvement in surgery: The

American College of Surgeons National Surgical Quality Improvement Program

Approach. Adv Surg . 2010;44:251–267 . 
3. Saliba A , Taher A , Tamim H , Harb A , Mailhac A , Radwan A , et al. Impact of

Resident Involvement in Surgery (IRIS-NSQIP): Looking at the bigger picture
based on the American College of Surgeons-NSQIP Database. J Am Coll Surg .

2016;222:30–40 . 
4. Tseng W , Jin L , Canter R , Martinez S , Khatri V , Gauvi J . Surgical resident in-

volvement is safe for common elective general surgery procedures. J Am Coll

Surg . 2011;213:19–26 . 
5. Davis S , Husain F , Lin E , Nandipati K , Perez S , Sweeney J . Resident participation

in index laparoscopic general surgical cases: Impact of the learning environ-
ment on surgical outcomes. J Am Coll Surg . 2012;216:96–104 . 

6. American Society for Metabolic and Bariatric Surgery Program Manual [cited
October 2017]. Available from: https://asmbs.org/about/mbsaqip . 

7. Schauer P , Ikramuddin S , Hamad G , Gourash W . The learning curve for laparo-

scopic Roux-en-Y gastric bypass is 100 cases. Surg Endosc . 2003;17:212–215 . 
8. Kohn G , Galanko J , Overby D , Farrell T . High case volumes and surgical fellow-

ships are associated with improved outcomes for bariatric surgery patients: A
justification of current credentialing initiatives for practice and training. J Am

Coll Surg . 2010;210:909–918 . 
9. Krell R , Birkmeyer N , Reames B , Carlin A , Birkmeyer J , Finks J . Effects of resident

involvement on complication rates after laparoscopic gastric bypass. J Am Coll
Surg . 2014;218:253–260 . 

10. Regenbogen S , Cain-Nielsen A , Norton E , Chen L , Birkmeyer J , Skinner J . Costs

and consequences of early hospital discharge after major inpatient surgery in
older adults. JAMA Surg . 2017;152 . 

11. Lois A , Frelich M , Sahr N , Hohmann S , Wang T , Gould J . The relationship be-
tween length of stay and readmissions in bariatric surgery patients. Surgery .

2015;158:501–507 . 

http://refhub.elsevier.com/S0039-6060(18)30396-9/sbref0001
http://refhub.elsevier.com/S0039-6060(18)30396-9/sbref0001
http://refhub.elsevier.com/S0039-6060(18)30396-9/sbref0001
http://refhub.elsevier.com/S0039-6060(18)30396-9/sbref0001
http://refhub.elsevier.com/S0039-6060(18)30396-9/sbref0001
http://refhub.elsevier.com/S0039-6060(18)30396-9/sbref0002
http://refhub.elsevier.com/S0039-6060(18)30396-9/sbref0002
http://refhub.elsevier.com/S0039-6060(18)30396-9/sbref0002
http://refhub.elsevier.com/S0039-6060(18)30396-9/sbref0002
http://refhub.elsevier.com/S0039-6060(18)30396-9/sbref0002
http://refhub.elsevier.com/S0039-6060(18)30396-9/sbref0003
http://refhub.elsevier.com/S0039-6060(18)30396-9/sbref0003
http://refhub.elsevier.com/S0039-6060(18)30396-9/sbref0003
http://refhub.elsevier.com/S0039-6060(18)30396-9/sbref0003
http://refhub.elsevier.com/S0039-6060(18)30396-9/sbref0003
http://refhub.elsevier.com/S0039-6060(18)30396-9/sbref0003
http://refhub.elsevier.com/S0039-6060(18)30396-9/sbref0003
http://refhub.elsevier.com/S0039-6060(18)30396-9/sbref0003
http://refhub.elsevier.com/S0039-6060(18)30396-9/sbref0004
http://refhub.elsevier.com/S0039-6060(18)30396-9/sbref0004
http://refhub.elsevier.com/S0039-6060(18)30396-9/sbref0004
http://refhub.elsevier.com/S0039-6060(18)30396-9/sbref0004
http://refhub.elsevier.com/S0039-6060(18)30396-9/sbref0004
http://refhub.elsevier.com/S0039-6060(18)30396-9/sbref0004
http://refhub.elsevier.com/S0039-6060(18)30396-9/sbref0004
http://refhub.elsevier.com/S0039-6060(18)30396-9/sbref0005
http://refhub.elsevier.com/S0039-6060(18)30396-9/sbref0005
http://refhub.elsevier.com/S0039-6060(18)30396-9/sbref0005
http://refhub.elsevier.com/S0039-6060(18)30396-9/sbref0005
http://refhub.elsevier.com/S0039-6060(18)30396-9/sbref0005
http://refhub.elsevier.com/S0039-6060(18)30396-9/sbref0005
http://refhub.elsevier.com/S0039-6060(18)30396-9/sbref0005
https://asmbs.org/about/mbsaqip
http://refhub.elsevier.com/S0039-6060(18)30396-9/sbref0006
http://refhub.elsevier.com/S0039-6060(18)30396-9/sbref0006
http://refhub.elsevier.com/S0039-6060(18)30396-9/sbref0006
http://refhub.elsevier.com/S0039-6060(18)30396-9/sbref0006
http://refhub.elsevier.com/S0039-6060(18)30396-9/sbref0006
http://refhub.elsevier.com/S0039-6060(18)30396-9/sbref0007
http://refhub.elsevier.com/S0039-6060(18)30396-9/sbref0007
http://refhub.elsevier.com/S0039-6060(18)30396-9/sbref0007
http://refhub.elsevier.com/S0039-6060(18)30396-9/sbref0007
http://refhub.elsevier.com/S0039-6060(18)30396-9/sbref0007
http://refhub.elsevier.com/S0039-6060(18)30396-9/sbref0008
http://refhub.elsevier.com/S0039-6060(18)30396-9/sbref0008
http://refhub.elsevier.com/S0039-6060(18)30396-9/sbref0008
http://refhub.elsevier.com/S0039-6060(18)30396-9/sbref0008
http://refhub.elsevier.com/S0039-6060(18)30396-9/sbref0008
http://refhub.elsevier.com/S0039-6060(18)30396-9/sbref0008
http://refhub.elsevier.com/S0039-6060(18)30396-9/sbref0008
http://refhub.elsevier.com/S0039-6060(18)30396-9/sbref0009
http://refhub.elsevier.com/S0039-6060(18)30396-9/sbref0009
http://refhub.elsevier.com/S0039-6060(18)30396-9/sbref0009
http://refhub.elsevier.com/S0039-6060(18)30396-9/sbref0009
http://refhub.elsevier.com/S0039-6060(18)30396-9/sbref0009
http://refhub.elsevier.com/S0039-6060(18)30396-9/sbref0009
http://refhub.elsevier.com/S0039-6060(18)30396-9/sbref0009
http://refhub.elsevier.com/S0039-6060(18)30396-9/sbref0010
http://refhub.elsevier.com/S0039-6060(18)30396-9/sbref0010
http://refhub.elsevier.com/S0039-6060(18)30396-9/sbref0010
http://refhub.elsevier.com/S0039-6060(18)30396-9/sbref0010
http://refhub.elsevier.com/S0039-6060(18)30396-9/sbref0010
http://refhub.elsevier.com/S0039-6060(18)30396-9/sbref0010
http://refhub.elsevier.com/S0039-6060(18)30396-9/sbref0010


G. Bonner et al. / Surgery 164 (2018) 784–788 787 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

2  

 

 

 

 

D

 

B  

W  

d  

e  

c  

c  

i

 

t  

w  

t  

e  

p  

m  

v  

l  

b  

o

 

t  

t  

l  

o  

f  

t

 

a  

n  

a  

q  

r  

s  

i  

t  

r  

c  

t

 

a  

i

 

s  

a  

s  

f  

s

 

b  

o  

s  

i  

w

 

f

 

l  

t  

h  

p  

w  

h  

g  

c

 

l  

a  

a  

w  

t  

t  

i  

t  

w  

t  

t  

w

 

l  

t  

l  

s

 

p  

s  

h  

v  

S  

i  
12. Haskins I , Kudsi J , Hayes K , Amdur R , Lin P , Vaziri K . The effect of resident
involvement on bariatric surgical outcomes: An ACS-NSQIP analysis. J Surg Res .

2018;223:224–229 . 
13. Doyon L , Moreno-Kochler A , Ricciardi R , Nepomnayshy D . Resident

participation in laparoscopic Roux-en-Y gastric bypass: A compari-
son of outcomes from the ACS-NSQIP database. Surg Endosc . 2016;30:

3216–3224 . 
14. Peersman G , Laskin R , Davis J , Peterson M , Richart T . Prolonged operative

time correlates with increased infection rate after total knee arthroplasty. HSS .

2006;2:70–72 . 
15. Mishriki S , Law J , Jeffery P . Factors affecting the incidence of postoperative

wound infection. J Hosp Infect . 1990;16:223–230 . 
16. Fogarty B , Khan K , Ashall G , Leonard A . Complications of long operations: A

prospective study of morbidity associated with prolonged operative time (>6
h). Br J Plast Surg . 1999;52:33–36 . 

17. Beldi G , Bisch-Knaden S , Banz V , Candinas D . Impact of intraoperative behavior

on surgical site infections. Am J Surg . 2009;198:157–162 . 

iscussion 

Dr Gary Dunnington (Indianapolis, IN): Congratulations to Dr

onner and her group for an important addition to the literature.

hile there is a growing body of literature on this issue of resi-

ent impact on surgical outcomes, this paper is unique in that it

xamines specifically the impact of fellows. I think there is a good

onclusion as to why times may have been longer for fellows even

ompared with residents, greater autonomy, but as well, the case

ndex was clearly greater for that group. 

I think one of the challenges for reviewing studies like this on

he impact of trainee involvement on outcomes is the challenge of

hether the outcome examined is the result of intraoperative fac-

ors or perioperative care. There is another large series in the lit-

rature by Haskins, for example, that lists a large number of com-

lications, such as cardiac events, pulmonary events, et cetera, that

ay be as much a result of postoperative care, the presence of ad-

anced practice providers, or other factors. In both studies, issues

ike postoperative bleeding and leak rates, which are more likely to

e specific to intraoperative factors, are unchanged with this group

f trainees. 

The other issue in this paper, of course, is autonomy. As the au-

hors have identified, it’s very difficult to assess the degree of au-

onomy in these large databases. It seems going forward this prob-

em could be answered by the now readily available Zwisch scale

r the simple app that will hopefully will make these studies going

orward much more precise in assessing the autonomy of either

he resident or the operating fellow. 

As we look at autonomy, I think there are clearly two kinds of

utonomy. No autonomy comes without its cost, and we’ve recog-

ized that for years, but there is an acceptable, appropriate level of

utonomy that comes when residents and fellows have been ade-

uately trained on all of the substeps in the surgical skills labo-

atory and those skills have been verified as meeting proficiency

tandards. Then there is the kind of autonomy that I was granted

n my residency where none of those things were taught ahead of

ime and we learned them all in the operating room. So, it does

aise questions about whether or not there needs to be more spe-

ific training, maybe even for fellows. We’ve sort of disregarded

hat in most of our skills curriculum. So, I have these questions. 

Since there are no described skills curriculum for fellows, such

s MIS bariatric, should we reconsider that in light of your find-

ngs? 

Second, most would acknowledge that complex procedures,

uch as bariatric surgery or even HPB surgery, warrant graduated

utonomy in residency training. In your own program, how do you

equence this graduated autonomy before a senior resident or a
18. Advani V , Ahad S , Gonczy C , Markwell S , Hassan I . Does resident involvement
effect sur gical times and complication rates during laparoscopic appendectomy

for uncomplicated appendicitis? An analysis of 16,849 cases from ACS-NSQIP.
Am J Surg . 2012;203:347–351 . 

19. Kiran R , Ali U , Coffey J , Vogel J , Pokala N , Fazio V . Impact of resident participa-
tion in surgical operations on post-operative outcomes: National Surgical Qual-

ity Improvement Program. Ann Surg . 2012;256:469–475 . 
0. Sroka G , Feldman L , Vassiliou M , Kaneva P , Fayez R , Fried G . Fundamentals

of laparoscopic surgery simulator training to proficiency improves laparoscopic

performance in the operating room—A randomized controlled trial. Am J Surg .
2010;199:115–120 . 

21. Mostaan L , Poursadegh M , Pourhamze M , Roknabadi K , Shakeri M . Overcoming
complications through pre-patient surgical training in otolaryngology. Indian J

Otolaryngol Head Neck Surge . 2014;66:4–7 . 

ellow is allowed to do the entire procedure, with only passive as-

istance on the Zwisch scale or supervision only? 

Finally, clearly, it’s been demonstrated that there are a num-

er of bariatric centers of excellence and training programs with-

ut MIS and bariatric fellows. What would you recommend for the

enior resident involvement in bariatric cases at these programs as

t is unlikely that these non-fellowshipâ€“trained general surgeons

ill ever perform bariatric surgery in their practice subsequently? 

Thanks very much for the privilege of discussing the paper. 

Dr Gwen Bonner: Thank you, Dr Dunnington, for your thought-

ul questions. I’ll start at the beginning. 

Yes, I think fellowship programs should utilize the simulation

ab for skills training. I think my generation is very comfortable in

he simulation lab since the introduction of FLS and FES. We spend

ours there. I don’t think there’s any substitute for learning on real

atients in the operating room, but certainly familiarizing yourself

ith the instruments and getting down that muscle memory will

elp you be more successful in the operating room when you are

iven a chance to operate with your attending and perform key

omponents of the case. 

For your second question, I think without knowing it, my fel-

owship program does quite well adhering to the Zwisch scale of

utonomy. I know for the first couple of cases that I did with the

ttending I usually operated with, I started out observing. They

ere explaining the key components of the case, why they do

hings in a certain sequence with a certain set of techniques, and

hen from there graduating to assisting and attempting to antic-

pate their moves in order to be helpful in the case. Finally, to

he passive assistance and supervision only. I think at this point

ith about five months left in fellowship, I’m probably between

he two with more straightforward cases. I can usually get through

he case, correct my mistakes by myself with a little guidance, but

ith more complicated cases still requiring some guidance. 

I think that is an appropriate way to teach residents and fel-

ows, and I think it’s safe for the patient and should be utilized in

he future at other programs. I think this is a natural thing that a

ot of people do, but without knowing it and calling it the Zwisch

cale of autonomy. 

Then for your last question, I actually came from a residency

rogram that had a bariatric center of excellence for busy bariatric

urgeons and no fellow. I think that the experience the residents

ad on that service was very variable. Some residents were not

ery interested and only performed EG at the end of the case.

ome of us who spent a little more time in the operating room

n the clinic got to do a little bit more. But I think an appropriate
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goal for a general surgery resident on a bariatric service would be

to learn those skills that can be translatable across general surgery.

So, learning appropriate tissue handling when we run the

bowel for Roux-en-Y gastric bypass or performing an extracorpo-

real anastomosis, which we do in general surgery as well, those

would be appropriate goals for a resident to get out of their

bariatric surgery rotation. 

Dr R. Matthew Walsh (Cleveland, OH): I like the title. It’s also

an enigma for patients. Now that you know these data, do you

think it changes your informed consent of what you tell your pa-

tient if you’re part of a training program? 

Dr Gwen Bonner: Sure. I’ve had patients ask that on several

occasions. Who is going to be in the operating room? Who is going

to be performing the procedure? I think it’s very appropriate to say

that a Roux-en-Y gastric bypass and a sleeve gastrectomy is a two-

surgeon procedure and that I will perform it with my attending. I

usually leave it at that without too much explanation. 

I do think it’s important that we all recognize that the attend-

ing is not going to let the trainee do anything unsafe and is going

to be there to correct any mistakes or fix any problems. As long as

we’re adhering to the Zwisch scale of autonomy in which there’s

appropriate supervision, I think that is safe and appropriate for pa-

tients. 

Dr R. Matthew Walsh (Cleveland, OH): Since so many of

these things are directly related to time, apparently, do you think

you should have more of a time-focus approach to the operation

where, if you don’t succeed in doing a certain part of a step in a

certain amount of time, that staff should take over? 

Dr Gwen Bonner: I think that’s reasonable. If it’s taking forever,

I think it’s reasonable. 

Dr R. Matthew Walsh (Cleveland, OH): Do you do that? As

a result of your study, have you changed how the fellows are

trained? In some MIS programs for advanced HPB and MIS/HPB,

there are certain definite time points at which you have to get

things done to be the operating surgeon. 
Dr Gwen Bonner: Well, that might be a question that’s better

nswered by my fellowship director and associate director. But I

hink it’s important to look at the clock and make sure you’re not

aking too long in the procedure, but, without even looking at the

lock, you can tell if you’re making progress in a case. Every at-

ending surgeon is going to have a different level of tolerance for

ow long they are willing to let the trainee struggle, and I think

t’s just important that the case continues to make progress, that

he trainee is not struggling. 

Dr R. Matthew Walsh (Cleveland, OH): The length of stay is

nteresting, but my specific question is, do you know how many

atients were discharged on day number 1? 

Dr Gwen Bonner: No. That data could potentially be ascer-

ained from the database, I believe. But with 168,0 0 0 cases, break-

ng that down case by case would probably be challenging. In our

ractice, sleeves usually stay for one day. Roux-en-Y gastric by-

asses usually stay for two, but I can’t extrapolate that data for

ll 168,0 0 0 cases. 
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