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Introduction

There is conflicting literature on the
effect of intraoperative resident
involvement on surgical outcomes in
various subspecialties. The aim of
our study is to assess the effect of
resident involvement on surgical
outcomes in patients undergoing
neurosurgery.

Methods

We identified 33,977 adult
neurosurgical cases from 374
hospitals from the 2006-2012
American College of Surgeons
National Surgical Quality
Improvement Program, a
prospectively-collected, national
database with established
reproducibility and validity.
Outcomes were compared
according to resident involvement
before and after 1:1 matching on
procedure and preoperative risk
factors, including comorbidities and
functional status.

Table 1: Baseline characteristics in the
general and matched cohort*, stratified
by resident involvement

Resident Ansnging Resigent amending

present alane Absolute present alone Absolute
n=13.654  n=20323 e e

8 ) o , % S
{a0.2%] Is0.8%] (5%} {so%)
5615 57315 007 s6+14 s7215 co7
48.2% a87% ao a7a% 0% a0z

77.1% 78.7% 004 78.0% TIE% 0.01
94.7% 0.07

91.4% 96.3% 0.20 93.1%

]
g
i

514k s33% 013 s0.4% sa8% 012
22.8% 253% 3.3% =8%
15.8% 11.a% 153% 12.3%
EEEY 3.8% 0o L.0% 2.0% 0.0

R g
dHE
£

87% 7.5% 0.08

!
&
i

I ————
e s2.0% ozt

[ s=a 45.5% 53

[ Bl ke/m* mean £50  JEECRES LR TLES 1 007

15.0% 15.1% .08

21% 6% 003

Cardiopulmonary 152% 008 17.4% 185% 008
& iitias. 15.3%

bl 2a5% 7% 007 5% nek o
23.2% 23.4% a0 2% 2a.6% a0s
7.0% 3.5% 015 5.6% 52% coz
Steroid use for chronic % aT% 011 6.6% 57% 0.03
«

[sepisorsins TS 208 014 405 27% 008
33% 18% oos 3% 2.0% o5
[ Blecdmg iskfaciors [T 7.8% 008 a5 0% o0
EEC oox 51% oo 25.7% % 605
| sbnormat et JEEBERCY 118% 0.05 13.2% 13.2% 0.0
215% 208% oos 218% 208% oos
21.5% 18.7% 012 20.2% 18.8% aod
8.0% a7% 047 50% 3% 011
[Emergeny ——— IEET 51% 010 Ta%

15.7% ose 28.2%

|

s2.4% 025 s8.2%
12.7% 15.8%
10.2% 6.9% 7a% 74%

3% 5% 5% 4%

as% a3% 7% a7

255 3% 555 EE

24% 20% 23% 23%

15% 1a% 16% 1%

11% 07% 08% o.8%

0.4% 0.4% 03% 03%

a8.a% 37.6% 022 a18% a18% 0g
185122 14028 o3 #1111 1472100 032

Figure 1. Patient selection criteria
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Figure 1. Patient selection eriteria

*PGY level was not known for all residents.
1Residents PGY L5,

IResidenis PGY 6.7,

Table 2: 30-day perioperative
complications in the general and
matched cohort*, stratified by resident

General cohort (n=33,977) | Matchedcohort (n=20,340)
Resident  Attending Resident Attending
present alone present alone
n=13,654 n=20,323 n=10,170 1n=10,170
(40.2%) (59.8%) (50%) (50%)
6+10 4%10 6+10 512
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prolonged LOS (>4 days) 34.6% 21.9% 30.3% 27.5%
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0.7% 0.5% 0.7% 0.4%
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21% 11% 18% 15%
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>48 hour postoperative ventilator—

2 Ll 3.8% 1.6% 2.9% 2.5%
assisted respiration

Pulmonary embolizm [T ] 0.5% 07% 0.7%

0.3% 0.2% 0.3% 0.2%
‘Cerebrovascul identwith

S 12% 0.0% 0.6% 0.7%
neurological deficit

Coma of > 24 hours 0.5% 0.3% 0.4% 0.5%

peripheral nerve injury 0.2% 0.1% 0.1% 0.2%
Cardiac arrest or M 0.6% 0.4% 0.6% 0.5%

Graft, prosthesis or flap failure % 0% 0% 0%
Sepsis or septicshock 3.1% 1.2% 2.5% 1.6%

4% 26% 4% 3.0%
5.4% 3.7% 12.7% 11.2%
13.5% 2.7% 17.7% 14.9%
7.3% 5.5% 6.5% 5.8%
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Results

Table 3: Association between resident
involvement and perioperative
complications in neurosurgery patients
in the general and matched cohorts

Logistic Conditional logistic | Multivariate conditional logistic

regressionin | regression in the regression in the propensity
the full study ore- | score-matched sample, including
samplet length of surgervt

1.0(1.0-1.1)

Prolonged LOS 1.9(1.8-2.0)

Minor complications 1.5(13-17) 1.2(1.0-1.3) 11(1013)
Major complications 1.8(1.7-1.9) 12(1.1-13) 11(1012)
Any infectiont 1.9(1.7-2.1) 14(1.2-17) 13(11-16)
Any complications 1.6(15-1.8) 12(1.1-13) 11(1.0-1.2)
Discharged with continued 1.7(15-1.8) 11(1.0-1.3) 1.0(0.91.2)
care§

1.4(1.2-16) 1.1(0.8-1.4) 1.0(0.8-1.3)
15(1.3-16) 11(2.0-13) 10(0.9-12)
1.6(1.4-1.9) 0.9(0.8-1.2) 0.9(0.8-1.2)

Conclusions

Resident involvement is more
common in patients with preoperative
risk factors undergoing complex
surgical procedures, which is
consistent with academic centers
undertaking more complex cases.
After controlling for both patient and
intraoperative characteristic, resident
involvement continued to be
associated with longer surgical
durations and higher infection rates.
Longer duration of surgery did not
account for the difference in infection
rates. Given the morbidity,
prolonged length of hospital stay,
changes in healthcare
reimbursement associated with
surgical site infections, it is important
to understand and remedy the
increase infection rate associated
with resident involvement in
neurosurgical cases.




