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Resident Participation Impact on
Operative Time and Outcomes in Veterans
Undergoing Total Laryngectomy
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Objectives: The US Department of Veterans Affairs (VA)
has been an integral component of resident education in
otolaryngology. However, the impact of resident surgical training
on patient outcomes and productivity in the VA is unknown. This
study sought to determine how resident participation impacted
complications, operative time, and productivity in veterans
undergoing total laryngectomy.

Methods: Patients who underwent total laryngectomy, with
or without neck dissection, were identified in the VA Surgical
Quality Improvement Program database between 2001 and
2021. Operative time, work relative value units (wRVU)
generated per hour, and postoperative complications were
compared for attending physicians with junior residents,
attending physicians with senior residents, and attending
physicians alone. Patient demographics and preoperative
health variables were collected to determine their impact on
postoperative outcomes, including complication rate, return
to the operating room (OR), and death within 30 days.
Results: This study identified 1857 veterans who underwent
a total laryngectomy at a VA facility. Most laryngectomies

were performed by an attending physician with a senior
resident (64%), followed by attending physician alone
(24%), and an attending physician with a junior resident
(12%). Resident participation was significantly associated
with increased operative time (P = .001) and lower wRVU per
hour (P = .002). Resident participation did not significantly
affect postoperative complication rate (21.3%; n = 395) or
patient return to the OR (14.6%; n = 272). On multivariate
analysis, junior resident involvement (P = .001), and weight
loss > 10% (P = .007) were significantly associated with
longer operative times. There was a statistically significant
drop in the rate of resident participation in laryngectomies
from 80.6% between 2001 and 2011 to 68.3% between
2012 and 2021 (P < .001).

Conclusions: Resident participation in total laryngectomies
increased operative time and reduced wRVU generated per
hour but did not impact complication rates or patient return
to the OR. The VA remains an integral part of otolaryngology
residency training programs, but there has been a decline in
resident participation in total laryngectomies.
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he US Department of Veterans Affairs
(VA) has been integral in resident
training. Resident surgical training
requires a balance of supervision and au-
tonomy, along with procedure repetition
and appropriate feedback.!®> Non-VA re-
search has found that resident participation
across various otolaryngology procedures,
including thyroidectomy, neck dissection,
and laryngectomy, does not increase patient
morbidity.*” However, resident involvement
in private and academic settings that in-
cluded nonhead and neck procedures was
linked to increased operative time and re-
duced productivity, as determined by work
relative value units (wWRVUs).”"* This has
also been identified in other specialties, in-
cluding general surgery, orthopedics, and
ophthalmology.'*1®
Unlike the private sector, surgeon com-
pensation at the VA is not as closely linked
to operative productivity, offering a unique
setting for resident training. While VA in-
tegration in otolaryngology residency pro-
grams increases resident case numbers,
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particularly in head and neck cases, the
impact on VA patient outcomes and pro-
ductivity is unknown.!” The use of larynx-
preserving treatment modalities for laryngeal
cancer has led to a decline in the number of
total laryngectomies performed, which could
potentially impact resident operative training
for laryngectomies.'82

This study sought to determine the im-
pact of resident participation on operative
time, wRVUs, and patient outcomes in vet-
erans who underwent a total laryngectomy.
This study was reviewed and approved by the
MedStar Georgetown University Hospital In-
stitutional Review Board and Research and
Development Committee (#1595672).

METHODS

A retrospective cohort of veterans na-
tionwide who underwent total laryngec-
tomy between 2001 and 2021, with or
without neck dissection, was identified
from the Veterans Affairs Surgical Quality
Improvement Program (VASQIP). Data
were extracted via the VA Informatics and
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TABLE 1. Patient Demographics and Preoperative Health Variables

Attending Attending physician + Attending physician + P

Characteristic physician (n = 446) junior resident (n = 221) senior resident (n = 1190) value
Age, median, y 66 65 64 .012
Body mass index, median 22.9 23.3 23.0 .52
Weight loss > 10%, No. (%) 76 (17.0) 55 (24.9) 281 (23.6) .012
Functional status, No. (%)

Independent 398 (89.2) 199 (90.0) 1050 (88.2) .71°

Partially dependent 41 (9.2) 17 (7.7) 122 (10.3)

Totally dependent 7 (1.6) 5(2.3) 18 (1.5)
Tobacco use within 12 mo, No. (%) 276 (61.9) 135 (61.1) 719 (60.4) .86
Alcohol use > 2 drinks/d, No. (%) 85 (19.1) 36 (16.3) 166 (13.9) .042

aStatistically significant.

®There were no significant differences compared across all 3 groups.

Computing Infrastructure and patients
were included based on Current Proce-
dural Terminology codes for total laryn-
gectomy, with or without neck dissection
(31320, 31360, 31365). Laryngopharyn-
gectomies, partial laryngectomies, and
minimally invasive laryngectomies were
excluded. VASQIP nurse data managers
reviewed patient data for operative data,
postoperative outcomes (including 30-
day morbidity and mortality), and preop-
erative risk factors (Appendix).*!

The VASQIP data provide the highest
resident or postgraduate year (PGY) per
surgery. PGY 1, 2, and 3 were considered
junior residents and PGY > 4, surgical fel-
lows, and individuals who took research
years during residency were considered se-
nior residents. Cases performed by attend-
ing physicians alone were compared with
those involving junior or senior residents.

Patient demographic data included age,
body mass index, smoking and alcohol use,
weight loss, and functional status. Con-
sumption of any tobacco products within
12 months of surgery was considered to-
bacco use. Drinking on average > 2 alco-
holic beverages daily was considered alcohol
use. Weight loss was defined as a 10% reduc-
tion in body weight within the 6 months be-
fore surgery, excluding patients enrolled in a
weight loss program. Functional status was
categorized as independent, partially depen-
dent, totally dependent, and unknown.

Primary outcomes included opera-
tive time, wRVUs generated, and wRVUs
generated per hour of operative time.
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Postoperative complications were re-
corded both as a continuous variable
and as a binary variable for presence or
absence of a complication. Additional
outcome variables included length of
postoperative hospital stay, return to the
operating room (OR), and death within
30 days of surgery.

Statistical Analysis

Data were summarized using frequency and
percentage for categorical variables and me-
dian with IQR for continuous variables.
Data were also summarized based on res-
ident involvement in the surgery and the
PGY level of the residents involved. The
occurrence of total laryngectomy, rate of
complications, and patient return to the OR
were summarized by year.

Univariate associations between resi-
dent involvement and surgical outcomes
were analyzed using the Kruskal-Wallis test
for continuous variables and the x? test for
categorical variables. A Fisher exact test
was used when the cell count in the con-
tingency table was < 5. The univariate as-
sociations between surgical outcomes and
demographic/preoperative variables were
examined using 2-sided Wilcoxon rank-
sum tests or Kruskal-Wallis tests between
continuous variables and categorical vari-
ables, x? or Fisher exact test between 2 cat-
egorical variables, and 2-sided Spearman
correlation test between 2 continuous vari-
ables. A false-discovery rate approach was
used for simultaneous posthoc tests to de-
termine the adjusted P values for wRVUs
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TABLE 2. Perioperative and Postoperative Outcomes by Resident Participation

Attending physician

Attending physician +

Attending physician +

Outcome (n = 446) junior resident (n = 221) senior resident (n = 1190) P value
Operative time, h, median (IQR) 6.33 (4.52-7.96) 7.15 (5.43-9.07) 6.40 (4.95-8.23) <.0012
WRVUs generated, median (IQR)  30.57 (29.91-38.81) 38.47 (29.91-38.81) 30.40 (29.91-38.81) .0022
wRVUs generated/operative 5.53 (4.12-7.20) 4.75 (4.06-6.10) 5.23 (4.05-6.60) .0022
time, median (IQR)

Postoperative length of stay, d, 10 (8-14) 11 (7-16) 10 (8-15) .32
median (IQR)

Complication rate, % 25.1 31.2 29.2 A7
Patient return to OR, % 12.3 15.8 15.3 .28
Death rate, % 0.7 2.7 2.6 .032

Abbreviations: OR, operating room; wRVU, work relative value unit.
aStatistically significant.

TABLE 3. Adjusted P Values for Resident Participation

Attending physician

Attending physician

Attending physician + junior

Criteria alone vs + junior resident alone vs + senior resident resident vs + senior resident
Operative time <.0012 <.0012 <.0012
WRVUs generated .022 .30 .0012
wRVUs generated/ .0032 .022 .06
operative time
30-d mortality rate A .032 .82
Abbreviation: wRVU, work relative value unit.
aStatistically significant.
generated/operative time for attending phy- RESULTS

sicians alone vs with junior residents and
for attending physicians alone vs with se-
nior residents. Models were used to evalu-
ate the effects of resident involvement on
surgical outcomes, adjusting for variables
that showed significant univariate asso-
ciations. Linear regression models were
used for operative time, wRVUs gener-
ated, wRVUs generated/operative time,
and length of postoperative stay. A logis-
tic regression model was used for death
within 30 days. Models were not built for
postoperative complications or patient re-
turn to the OR, as these were only sta-
tistically significantly associated with
the patient’s preoperative functional sta-
tus. A finding was considered significant
if P < .05. All analyses were performed
using statistical software RStudio Version
2023.03.0.
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Between 2001 and 2021, 1857 patients who
underwent total laryngectomy were iden-
tified from the VASQIP database nation-
wide. Most of the total laryngectomies were
staffed by an attending physician with a se-
nior resident (n = 1190, 64%), 446 (24%)
were conducted by the attending physician
alone, and 221 (12%) by an attending phy-
sician with a junior resident (Table 1). The
mean operating time for an attending phy-
sician alone was 378 minutes, 384 minutes
for an attending physician with a senior res-
ident, and 432 minutes for an attending
physician with a junior resident (Table 2).
There was a statistically significant increase
in operating time for laryngectomies with
resident participation compared to attend-
ing physicians operating alone (P < .001).
When the wRVUs generated/operative
time was analyzed, there was a statistically
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FIGURE 1. Total Laryngectomies and Complication or Return to Operating Room Rate
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FIGURE 2. Resident Involvement in Total Laryngectomies

significant difference between comparison
groups. Total laryngectomies performed by
attending physicians alone had the high-
est wRVUs generated/operative time (5.5),
followed by laryngectomies performed by
attending physicians with senior residents
and laryngectomies performed by attend-
ing physicians with junior residents (5.2
and 4.8, respectively; P = .002). Table 3 de-
scribes adjusted P values for wRVUs gener-
ated/operative time for total laryngectomies
performed by attending physicians alone vs
with junior residents (P = .003) and for at-
tending physicians alone vs with senior res-
idents (P = .02). Resident participation in
total laryngectomies did not significantly im-
pact the development or number of postop-
erative complications or the rate of return to
the OR.
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The number of laryngectomies per-
formed in a single fiscal year peaked in 2010
at 170 cases (Figure 1). Between 2001 and
2021, the mean rates of postoperative com-
plications (21.3%) and patient return to the
OR (14.6%) did not significantly change.
Resident participation in total laryngecto-
mies also peaked in 2010 at 89.0% but has
significantly declined, falling to a low of
43.6% in 2021 (Figure 2). From 2001 to
2011, the mean resident participation rate in
total laryngectomies was 80.6%, compared
with 68.3% from 2012 to 2021 (P < .001).

The effect of various demographic and
preoperative characteristics on surgical
outcomes was also analyzed. A linear re-
gression model accounted for each vari-
able significantly associated with operative
time. On multivariable analysis, when all

Laryngectomy
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TABLE 4. Multivariable Linear Regression Model of Operative Time

Criteria Estimated A in hours (95% Cl) P value
Attending physicians + junior residents vs attending physicians alone 0.665 (0.26 to 1.07) .0012
Attending physicians + senior residents vs attending physicians alone 0.076 (-0.20 to 0.35) .59
Alcohol use > 2 drinks/d -0.36 (-0.68 to -0.04) .032
Weight loss > 10% 0.377 (0.10 to 0.65) .0072
Age -0.019 (-0.08 to -0.01) .0092

aStatistically significant.

TABLE 5. 30-Day Mortality Rate Multivariable Logistic Regression Model
Criteria Odds ratio (95% CI) P value
Attending physicians + junior residents vs attending physicians alone 4.06 (0.99 to 16.64) .05
Attending physicians + senior residents vs attending physicians alone 4.11 (1.24 to 13.60) .022
Partially dependent vs independent 2.79 (1.27 to 6.15) .012
Totally dependent vs independent 10.42 (3.57 to 30.39) <.0012
Age 1.05 (1.01 to 1.09) .022

aStatistically significant.

other variables were held constant, Table
4 shows the estimated change in opera-
tive time based on certain criteria. For in-
stance, the operative time for attendings
with junior residents surgeries was 40 min-
utes longer (95% CI, 16 to 64) than that of
attending alone surgeries (P = .001). Further-
more, operative time decreased by 1.1 min-
utes (95% CI, 0.30 to 2.04) for each 1-year
increase in patient age (P = .009).

A multivariable logistic regression model
evaluated the effect of resident involvement
on 30-day mortality rates. Senior resident
involvement (P = .02), partially dependent
functional status (P = .01), totally dependent
functional status (P < .001), and advanced
age (P =.02) all were significantly associ-
ated with 30-day mortality (Table 5). When
other variables remained constant, the odds
of death for totally dependent patients were
10.4 times higher than that of patients with
independent functional status. Thus, totally
dependent functional status appeared to
have a greater impact on this outcome than
resident participation. The linear regres-
sion model for postoperative length of stay
demonstrated that senior resident involve-
ment (P = .04), functional status (partially

86 - FEDERAL PRACTITIONER « FEBRUARY 2025

dependent vs independent P < .001), and
age (P = .03) were significantly associated
with prolonged length of stay.

DISCUSSION

Otolaryngology residency training is de-
signed to educate future otolaryngolo-
gists through hands-on learning, adequate
feedback, and supervision.! Although this
exposure is paramount for resident edu-
cation, balancing appropriate supervision
and autonomy while mitigating patient
risk has been difficult. Numerous non-VA
studies have reviewed the impact of resi-
dent participation on patient outcomes in
various specialties, ranging from a single
institution to the National Surgical Qual-
ity Improvement Program (NSQIP).*>722
This study is the first to describe the na-
tionwide impact of resident participation
on outcomes in veterans undergoing total
laryngectomy.

This study found that resident partic-
ipation increases operative time and de-
creases wRVUs generated/operative time
without impacting complication rates or
patient return to the OR. This reinforces
the notion that under close supervision,
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resident participation does not negatively
impact patient outcomes. Resident opera-
tive training requires time and dedication
by the attending physician and surgical
team, thereby increasing operative time.
Because VA physician compensation is not
linked with productivity as closely as it
is in other private and academic settings,
surgeons can dedicate more time to opera-
tive teaching. This study found that a total
laryngectomy involving a junior resident
took about 45 minutes longer than an at-
tending physician working alone.

As expected, with longer operative
times, the wRVUs generated/operative
time ratio was lower in cases with resident
participation. Even though resident partic-
ipation leads to lower OR efficiency, their
participation may not significantly impact
ancillary costs.”> However, a recent study
from NSQIP found an opportunity cost of
$60.44 per hour for surgeons operating
with a resident in head and neck cases."

Postoperative complications and mortal-
ity are key measures of surgical outcomes
in addition to operative time and efficiency.
This study found that neither junior nor se-
nior resident participation significantly in-
creased complication rates or patient return
to the OR. Despite declining resident in-
volvement and the number of total laryngec-
tomy surgeries in the VA, the complication
rate has remained steady. The 30-day mortal-
ity rate was significantly higher in cases in-
volving senior residents compared to cases
with attending physicians alone. This could
be a result of senior resident participation in
more challenging cases, such as laryngecto-
mies performed as salvage surgery following
radiation. Residents are more often involved
in cases with greater complexity at teaching
institutions.?*?° Therefore, the higher mor-
tality seen among laryngectomies with se-
nior resident involvement is likely due to the
higher complexity of those cases.

The proportion of resident involvement
in laryngectomies at VA medical centers has
been decreasing over time. Due to the sin-
gle payer nature of the VA health care system
and the number of complex and comorbid
patients, the VA offers an invaluable space for
resident education in the OR. The fact that
less than half of laryngectomies in 2021 in-
volved resident participation is noteworthy

mdedge.com/fedprac

for residency training programs. As wRVU
compensation models evolve, VA attending
surgeons may face less pressure to move the
case along, leading to a high potential for op-
erative teaching. Therefore, complex cases,
such as laryngectomies, are often ideal for
resident participation in the VA.

The steady decline in total laryngectomies
at the VA parallels the recent decrease seen in
non-VA settings.”® This is due in part to the
use of larynx-preserving treatment modali-
ties for laryngeal cancer as well as decreases
in the incidence of laryngeal cancer due to
population level changes in smoking behav-
iors.'®1 Although a laryngectomy is not a
key indicator case as determined by the Ac-
creditation Council for Graduate Medical Ed-
ucation, it is important for otolaryngology
residents to be exposed to these cases and
have a thorough understanding of the opera-
tive technique.”” Total laryngectomy was se-
lected for this study because it is a complex
and time-consuming surgery with somewhat
standardized surgical steps. Unlike microvas-
cular surgery that is very rarely performed by
an attending physician alone, laryngectomies
can be performed by attending physicians
alone or with a resident.?®

Limitations

Since this was a retrospective study, it was
susceptible to errors in data entry and data
extraction from the VASQIP database. An-
other limitation is the lack of preoperative
treatment data on tumor stage and prior
nonoperative treatment. For example, a sal-
vage laryngectomy after treatment with radi-
ation and/or chemoradiation is a higher risk
procedure than an upfront laryngectomy.
Senior resident involvement may be more
common in patients undergoing salvage lar-
yngectomy due to the high risk of postop-
erative fistula and other complications. This
may have contributed to the association
identified between senior resident participa-
tion and 30-day mortality.

Since we could not account for residents
who took research years or were fellows, a
senior resident may have been mislabeled as
a junior resident or vice versa. However, be-
cause most research years occur following
the third year of residency. We are confident
that PGY-1, PGY-2, and PGY-3 is likely to
capture junior residents. Other factors, such

Laryngectomy
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as coattending surgeon cases, medical stu-
dent assistance, and fellow involvement may
have also impacted the results of this study.

CONCLUSIONS

This study is the first to investigate the im-
pact of resident participation on operative
time, wRVUs generated, and complication
rates in head and neck surgery at VA medi-
cal centers. It found that resident participa-
tion in total laryngectomies among veterans
increased operative time and reduced wRVUs
generated per hour but did not impact com-
plication rate or patient return to the OR.
The VA offers a unique and invaluable space
for resident education and operative training,
and the recent decline in resident participa-
tion among laryngectomies is important for
residency programs to acknowledge and po-
tentially address moving forward.

In contrast to oral cavity resections which
can vary from partial glossectomies to com-
posite resections, laryngectomy represents a
homogenous procedure from which to draw
meaningful conclusions about complication
rates, operative time, and outcome. Future di-
rections should include studying other types
of head and neck surgery in the VA to deter-
mine whether the impact of resident partici-
pation mirrors the findings of this study.
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Appendix. 30-day Postoperative Complications Included in VASQIP

Complication

Available since

Date of death, death within 30 d, > 1 VASQIP complications, no. VASQIP complications, return 1991
to operating room, cardiac arrest requiring cardiopulmonary resuscitation, myocardial infarction,

coma lasting > 24 h postoperative, cerebral vascular accident/stroke, peripheral nerve injury,

bleeding requiring > 4 packed red blood cell units, graft/prosthesis failure, systemic sepsis,

deep vein thrombosis/thrombophlebitis, failure to wean from ventilator > 48 h, pneumonia,

pulmonary embolism, reintubation for respiratory/cardiac failure, acute renal failure, progressive

renal insufficiency, urinary tract infection, wound disruption or dehiscence, superficial surgical

site infection, deep wound surgical site infection

Prolonged ileus 19912
Postoperative sepsis 2004
Clostridium difficile colitis 2008
Mechanical ventilation, catheter-associated urinary tract infection 2015

Abbreviation: VASQIP, Veterans Affairs Surgical Quality Improvement Program.

aAvailable until 2000.
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