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OBJECTIVE Previous studies have investigated the effect of resident involvement (RI) on surgical complica-
tions in minimally invasive and complex surgical cases. This study evaluates the effect of surgi-
cal education on outcomes in a simple general urologic procedure, unilateral and bilateral hydrocele
repair, in a large prospectively collected multi-institutional database.

METHODS Relying on the American College of Surgeons National Surgical Quality Improvement Program
Participant User files (2005-2013), we extracted patients who underwent unilateral or bilateral
hydrocele repair using Current Procedural Terminology codes 55040, 55041, and 55060. Cases
with missing information on RI were excluded. Descriptive and logistic regression analyses were
performed to assess the impact of RI on perioperative outcomes. A prolonged operative time (pOT)
was defined as operative time >75th percentile.

RESULTS Overall, 1378 cases were available for final analyses. The overall complication, readmission, and
reoperation rates were 2.3% (32/1378), 0.5% (7/1378), and 1.4% (19/1378), respectively. A pOT
was more frequently observed in bilateral procedures (35.2% vs 21.3%, P < .0001) and with RI
(33.8% vs 19.0%, P < .0001). Procedures with RI had a 2.2-fold higher odds of pOT (95% con-
fidence interval 1.7-2.8, P < .0001). Overall complications (odds ratio 1.1, 95% confidence in-
terval 0.5-2.3) were not associated with RI (P = .789). In sensitivity analyses, all postgraduate
years of training were associated with a pOT (P < .0001).

CONCLUSION Although the involvement of a resident in hydrocele repairs leads to higher odds of pOT, it does
not affect patient safety, as evidenced by similar complication rates. UROLOGY 94: 70–76, 2016.
© 2016 Elsevier Inc.

In an era of cost containment, quality measures, in-
creased liability risk,1 and patient safety concerns, resi-
dent involvement (RI) in surgeries has come under

increasing scrutiny.2,3 Whereas much of the literature focuses
on complex procedures4 or minimally invasive procedures5,6

that may have a steep learning curve for residents, there
is little data on the effect of RI in simple open surgical cases.
However, in the latter kind of cases, residents are more likely
to do a significant portion of these cases and are more likely

to have more autonomy during the case. In the urologic
setting, a hydrocelectomy is one frequently encountered
general case. A hydrocele is a free-fluid collection between
the visceral and parietal layers of the tunica vaginalis, and
is the most common cause for benign scrotal enlargement.7

It affects 1% of adult men over the age of 40,8 and occurs
bilaterally in about 7%-10% of cases.9 The most common
underlying causes are an imbalance between production
and absorption of serous fluid in the presence of a patent
processus vaginalis; an excessive production of serous fluid
in infectious testicular diseases; an interference of lym-
phatic drainage seen in some parasitic diseases; trauma; and
testicular cancer.10 Although most hydroceles are asymp-
tomatic, patients may seek treatment if they become large
enough to cause discomfort or for cosmetic reasons. Surgery
represents the gold standard for definitive management of
hydroceles,11,12 and a hydrocele repair is a basic common
procedure taught in resident training. Typical complica-
tions include hematoma, infection, and persistent swelling.
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Given the high standard for cost containment and optimal
outcomes in health care, specifically surgical outcomes, we
sought to evaluate RI in a simpler procedure, unilateral and
bilateral hydrocele repair, and to assess the impact of RI
on complication rates and perioperative outcomes using a
large national sample.

METHODS

Population Source
This study is based on the National Surgical Quality Im-
provement Program (NSQIP) database, which is a pro-
spective initiative by the American College of Surgeons
that collects risk-adjusted data to facilitate the measure-
ment of outcome measures after surgery.13,14 A dedicated
surgical reviewer collects the NSQIP data. These vali-
dated data sets from patients’ medical records allow quan-
tification of 30-day risk-adjusted surgical and medical
complications. In 2013, the NSQIP participant user file in-
cludes data from 2,972,860 cases from 435 participating sites.

Study Population
An institutional review board waiver was obtained from
the Brigham and Women’s Hospital in accordance with
institutional policy when dealing with de-identified ad-
ministrative data. Cases with unilateral and bilateral hy-
drocele repair between January 1, 2006 and December 31,
2013 were identified using Current Procedural Terminol-
ogy codes (55040, 55041, and 55060). Any cases with
missing information on RI were excluded.

Covariates
For all patients, age, race, smoking status, body mass index
(BMI), American Society of Anesthesiologists physical
status, and type of surgery (unilateral vs bilateral) were ex-
tracted. RI was stratified into two categories: attending
alone vs RI.

Outcomes
The primary end point was any intraoperative or postop-
erative complication. Complications were categorized as
follows: intra- or postoperative blood transfusions, wound
complications (superficial, deep, and organ space surgical
site infection as well as wound dehiscence), cardiovascu-
lar (postoperative cardiac arrest, myocardial infarction, or
cerebrovascular accident), pulmonary (pneumonia, need
for prolonged postoperative ventilation or reintubation),
thromboembolic (deep venous thrombosis and pulmo-
nary embolism), sepsis and septic shock, renal (acute renal
failure and progressive renal insufficiency), and urinary tract
infection. These were subsequently summarized into a com-
posite variable for multivariable analysis. Secondary out-
comes consisted of prolonged length of stay (pLOS), defined
as inpatient stay ≥2 days, and prolonged operative time
(pOT), defined as the >75th percentile (>53 minutes).
Finally, 30-day readmission data were reported for proce-
dures beginning January 2012.

Statistical Analyses
Descriptive statistics of categorical variables focused on fre-
quencies and proportions. Means, medians, and interquartile
ranges (IQRs) were reported for continuously coded vari-
ables, as appropriate. The chi-square test and Mann-
Whitney U test were used to compare proportions and
medians, as appropriate. Subsequently, multivariable lo-
gistic regression models tested the association between pre-
operative covariates and the aforementioned outcomes.
Covariates consisted of age, BMI, laterality, and RI.
Subanalyses with RI stratified according to postgraduate
year (PGY) (junior [PGY 1-2], senior [PGY 3-4], or chief
[PGY 5]) were also performed. All statistical tests were per-
formed using SPSS (version 23, IBM, Armonk, NY) with
a 2-sided significance level set at P < .05.

RESULTS

Descriptive Analyses
After excluding cases without information on RI, a final
study population of 1378 cases remained for analysis (81.9%
[1128/1378] unilateral and 18.1% [250/1378] bilateral). A
comparison of the cases with missing information on RI
to those with information on RI showed no differences con-
cerning preoperative, intraoperative, and postoperative vari-
ables (data not shown). Descriptive characteristics and
outcomes stratified according to unilateral vs bilateral
hydroceles are shown in Table 1. Median patient age (IQR)
was 58 (48, 68) years. A higher proportion of patients with
bilateral hydroceles were older (P = .047). Median BMI was
28.2 (IQR 25.1-32.6), and 38.7% (533/1378) of patients
were obese (defined as BMI >30). Bilateral hydrocele was
more common in obese patients (P = .001).
Descriptive characteristics and outcomes stratified ac-

cording to RI are shown in Table 2. Residents took part
in 31.4% (433/1378) of the cases and RI did not differ
between unilateral and bilateral procedures (P = .924). The
PGY status of the residents were as follows: 29.8% (129/
433) for PGY1-2, 47.8% (207/433) for PGY3-4, and 22.4%
(97/433) for PGY5. Patient characteristics did not differ
between resident and attending-only cases, except for
race, with residents performing more procedures on non-
White patients (18.7% vs 10.9%, P < .001).

Outcomes
The overall complication rate was 2.3% (32/1378), with
wound complications being the most common in 1.6% (23/
1378) of cases. Overall readmission and reoperation rates
were 0.5% (7/1378) and 1.4% (19/1378), respectively. There
was no difference in complications with regard to unilat-
eral vs bilateral approach and RI (P > .05, respectively)
(Table 2).

Although pLOS occurred more often in bilateral pro-
cedures (2.8% vs 1.2%, P = .049), RI did not play a role
(P = .973). A pOT was observed more often in bilateral
procedures (35.2% vs 21.3%, P < .0001). Cases with RI were
significantly prolonged in both unilateral and bilateral cases
(P < .0001, respectively; Table 2).
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