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Hypothesis: Does the PGY level in the neurosurgical specialty affect

postoperative outcomes?

Methods: The National Surgical Quality Improvement Program (NSQIP)

was queried for adult neurosurgical cases, designated into the four major

subspecialties: spine, open-vascular, cranial-other and functional. Utilizing

data from 2005-2014, 30-day postoperative outcomes were compared

among junior residents [PGY 1 – PGY 3], mid-level residents [PGY 4 +

PGY 5], senior residents [PGY 6 + PGY 7], and attending-only. The burden

of preoperative comorbidities were analyzed with Frailty Index and

American Society of Anesthesiologists (ASA) Class. Multivariable

regressions explored three outcomes: any wound complication (superficial

surgical site infection [SSI], deep SSI, organ space infection, and/or wound

dehiscence) [Table 1], Clavien-Dindo Class 4 (life-threatening

complication) [Table 2], and death [Table 3].

Table 1

Logistical regression with unadjusted OR (univariable

regression) and adjusted OR (multivariable regression) for

any wound disruption: sum of surgical site infection

[superficial SSI, deep SSI, and/or organ space SSI] plus

wound dehiscence within 30 postoperative days

Results: Compared to junior resident (n=3785), mid-level resident

(n=2810), and senior resident (n=3746) cases, the attending-only cases

(n=12517) experienced statistically significantly lower percentages of

wound complications (p<0.001) [Table 1], Clavien-Dindo Class IV

complications (p<0.001) [Table 2], and death (p<0.001) [Table 3].

However, following a multivariable regression, only the junior resident

category, as compared to attending-only, incurred statistically significantly

higher incidences of life-threatening complications (OR 1.41, p=0.007).

Moreover, ASA Class, Frailty Index, operative time, and/or emergency

status consistently produced stronger prognostic factors of all three

outcome measures. Lastly, compared to spinal cases, cranial cases

predicted higher life-threatening complications (OR 2.47, p<0.001) and

death (OR 2.17, p<0.001), and open-vascular cases predicted lower

wound complications (OR 0.31, p=0.008) and higher life-threatening

complications (OR 2.45, p=0.002).

Table 2

Logistical regression with unadjusted odds ratio

(univariable regression) and adjusted odds ratio

(multivariable regression) for any Clavien-Dindo Grade IV

complication within 30 postoperative days

Table 3

Logistical regression with unadjusted odds ratio

(univariable regression) and adjusted odds ratio

(multivariable regression) for death within 30 postoperative

days

Conclusions: While patients in the junior resident and attending-only

cohorts demonstrated equivalent preoperative profiles, senior residents

operated on patients with a higher comorbidity burden as well as performed

more complex procedures (higher RVUs), experienced longer operative

times, and handled more emergent cases. Of all three primary outcome

measures, level of residency training in neurosurgery did not predict wound

infection or death; however, junior resident participation, as compared to the

attending-only group, statistically significantly increased the odds of Clavien

-Dindo Class IV complications by 41%. Thus, when a healthy patient does

sustain an adverse event, the implications are far greater than the same

scenario in a high frailty patient undergoing surgery with a senior resident

assistant. Compared to spinal cases, cranial cases predicted a higher

incidence of life-threatening complications and death, and open-vascular

cases predicted a lower incidence of wound complications and a higher

incidence of life-threatening complications.


