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Abstract
Study Design: Retrospective analysis of prospectively collected data.

Objective: There is a paucity of data on the effect of operative duration on postoperative complications during adult spinal
deformity surgery (ASDS). The study attempts to explore and quantify the association between increased operation times and
postoperative complications.

Methods: A retrospective cohort analysis was performed on the American College of Surgeons National Surgical Quality
Improvement Program (ACS-NSQIP) database from 2010 to 2014. Patients (>18 years of age) from the NSQIP database
undergoing ASDS were separated into cohorts based on quartiles of operation duration. Chi-square and multivariate logistic
regression models were used to identify risk factors.

Results: A total of 5338 patients met the inclusion criteria and were divided per quartiles based on operative duration in minutes
(154, 235, 346, and | 156 minutes). Multivariate logistic regressions revealed that in comparison to the lowest quartile of operative
duration, the highest quartile group was associated significantly with length of stay >5 days (odds ratio [OR] = 5.85), any
complication (OR = 9.88), wound complication (OR = 5.95), pulmonary complication (OR = 2.85, P = .001), venous throm-
boembolism (OR = 12.37), intra-/postoperative transfusion (OR = 12.77), sepsis (OR = 5.27), reoperations (OR = 1.48), and
unplanned readmissions (OR = 1.29). The odds ratio was higher when comparing a higher quartile group with the reference
group across all associations. P < .001 unless otherwise noted.

Conclusion: ASDS operation time is associated with multiple postoperative complications, including, but not limited to, wound
and pulmonary complications, venous thromboembolism, postoperative transfusion, length of stay >5 days, sepsis, reoperation,
and unplanned readmission.
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has been increasing focus on understanding the contributing
factors to perioperative and late complications.”® A recent
meta-analysis reported an overall complication rate of 41.2%
and pseudarthrosis rate of 12.9%.° Improved understanding
of the risk factors and predictors of surgical complications
following ASDS may play a role in improved patient selection,
which may help improve cost-effectiveness and optimize
health care planning.

Prolonged operation duration (OD) has been identified as a
potential risk factor for unfavorable outcomes such as surgical
site infections and cardiorespiratory complications for a variety
of procedures including general, vascular, and orthopedic
surgery.'®!” Few studies have focused on the role of prolonged
OD as a risk factor for postoperative surgical complications
following spine surgery. In the context of spine surgery, Kim
et al'® investigated 4588 patients who underwent lumbar
fusion, and they demonstrated that OD was significantly asso-
ciated with overall complications, medical complications, sur-
gical complications, superficial site infections, and
postoperative transfusions. OD prolonged beyond 5 hours was
associated with increased risk of reoperation, organ/space sur-
gical site infection, sepsis/septic shock, wound dehiscence, and
deep vein thrombosis. Although operative duration can plausi-
bly be considered with limited applicability as a direct predic-
tor for most postoperative outcomes, its significance as a proxy
variable reflecting technical complexity of a procedure, level of
training and expertise, and measure of blood loss cannot be
undermined.

With regard to ASDS, limited literature exists on the impact
of OD on patient outcomes. Therefore, we sought to investigate
the ACS-NSQIP database to evaluate any associations between
prolonged OD and postoperative complications in patients
undergoing ASDS. We hypothesize that longer surgery dura-
tion would be associated with greater rates of postoperative
complications.

Methods

Data Source

The ACS-NSQIP was originally created as a quality
improvement initiative for the Veteran’s Administration
health system in 1994. It has since expanded to the private
sector after its initial success in the Veteran’s Administra-
tion system.'>?° Details of the ACS-NSQIP (www.acsnsqip.
org) have been described before and its use has been well
established in the surgical literature. It is a validated out-
comes registry that allows assessment of 30-day risk-
adjusted surgical morbidity and mortality in order to provide
feedback to participating hospitals.

The database consists of more than 150 preoperative, intrao-
perative, and 30-day postoperative variables that are collected
prospectively from medical records and operative reports
among other sources by on-site surgical clinical reviewers.
Data is gathered through the entirety of the 30-day

postoperative period, including patients discharged within this
time period or treated on an outpatient basis.

Data Collection

The data in the NSQIP database from 2010 to 2014 was used in
this study. Adult patients (>18 years) undergoing adult defor-
mity surgery were identified based on Current Procedural Ter-
minology (CPT) codes 22800, 22802, 22804, 22808, 22810,
22812, 22818, 22819. CPT codes 22843, 22844, 22846, or
22847 were also included to capture long, multilevel fusion
constructs. Patients with CPT codes 22842 and 22845 were
included if they had an ICD-9 diagnosis for spinal deformity
(including 737.1, 737.2,737.3,737.4,737.8, 737.9). Cases with
age <18 years of age; missing preoperative data; emergency
cases; patients with a wound class of 2, 3, or 4; an open wound
on their body; current sepsis; current pneumonia; prior sur-
geries within 30 days; cases requiring cardiopulmonary resus-
citation prior to surgery; any patients undergoing a nonelective
procedure; or cases with diagnoses of cervical spine, trauma or
injury to spine, or neoplasm of spine were excluded in order to
reduce the risk of confounding variables.

Variable Definitions

Patient demographic variables included age (<50, 51-60,
61-70, 71-80, >80), sex, and race (white, black, Hispanic, and
other). Other race included American Indian, Alaska Native,
Asian, Native Hawaiian, Pacific Islander, or unknown/not
reported. Preoperative variables included obesity (>30 kg/m?),
diabetes (non—insulin-dependent diabetes mellitus or insulin-
dependent diabetes mellitus), current smoking (within 1 year of
surgery), dyspnea (<30 days prior to surgery), functional status
prior to surgery (independent or partially/totally dependent
<30 days prior to surgery), pulmonary comorbidity (ventilator
dependent <48 hours prior to surgery or history of chronic
obstructive pulmonary disease <30 days prior to surgery), car-
diac comorbidity (use of hypertensive medication or history of
chronic heart failure <30 days prior to surgery), renal comor-
bidity (acute renal failure <24 hours prior to surgery or dialysis
treatment <2 weeks prior to surgery), steroid use for chronic
condition (<30 days prior to surgery), >10% loss of body
weight (in the last 6 months), bleeding disorder (chronic,
active condition), preoperative transfusion of >1 unit of
whole/packed red blood cells (<72 hours prior to surgery), and
American Society of Anesthesiologists class (>3).
Intraoperative variables included fusion length (long fusion
is >4 levels during an anterior approach and >7 levels during a
posterior approach), surgical approach (posterior, anterior, or
combined), fusion to pelvis, and osteotomy. Thirty-day post-
operative outcome variables include mortality, any postopera-
tive complication, length of stay (LOS; >5 days), wound
complication (superficial or deep surgical site infection,
organ space infection, or wound dehiscence), pulmonary
complication (pneumonia, unplanned reintubation, or
duration of ventilator-assisted respiration >48 hours), venous
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thromboembolism (VTE; pulmonary embolism or deep vein
thrombosis), renal complication (progressive renal insuffi-
ciency or acute renal failure), urinary tract infection (UTI),
peripheral nerve injury, cardiac complication (cardiac arrest
requiring cardiopulmonary resuscitation or myocardial infarc-
tion), intra-/postoperative red blood cell transfusion, sepsis,
central nervous system complication (cerebrovascular accident
or coma), reoperation (related to initial procedure), and
unplanned readmission (related to initial procedure). Patients
were separated and compared according to OD quartiles. The
OD for each quartile was as follows: 154 minutes, 235 minutes,
346 minutes, and 1156 minutes.

Statistical Analysis

Descriptive and comparative statistics of demographics,
comorbidities, operative details, and postoperative complica-
tions were analyzed for all patients. Univariate analyses were
performed on patient demographic, preoperative, intraopera-
tive, and postoperative characteristics using Pearson’s y? test.
Fischer’s exact test was used where appropriate. Multivariable
logistic regression analysis, adjusting for preoperative and
intraoperative factors, with stepwise entry and removal criteria
set to a significance level of .05, was performed to identify the
association between operative duration and the occurrence of
acute postoperative complications. The C-statistic, which is the
area under the receiver operating characteristic curve, was also
retrieved from the predictors of postoperative outcomes models
and determined the accuracy of this model. The area under this
curve measures the ability of the model to correctly classify
those with the complication and those without. SAS Studio
Version 3.4 (SAS Institute Inc, Cary NC) was used for all
statistical analysis.

Results

The present study identified 5338 patients who underwent
ASDS from the ACS-NSQIP database (Table 1). Patients were
subdivided per operation time quartiles: first (n = 1346,
154 minutes), second (n = 1355, 235 minutes), third (n =
1320, 346 minutes), and fourth (n = 1317, 1156 minutes). The
interquartile range of operative time was 192 minutes. In terms
of baseline demographics, there was no significant difference
in the proportion of females (P = .343) or obese patients (P =
.718). There was a marginally higher proportion of white
patients in the lowest quartile for operative time compared to
the highest quartile (83.1% vs 80.4%, P < .001). There was a
statistically significant differential distribution of patients by
age into the 4 operation time quartiles, with older patients
tending to require longer operations. The fourth quartile for
operation time also had a significantly lower proportion of
patients with diabetes (12.4% vs 15.5%, P = .008), smokers
(17% vs 25.8%, P < .001), dyspnea (6.6% vs 7.5%, P = .001),
and totally or partially functionally dependent (6.2% vs 3.8%,
P <.001) compared to the first quartile.

In terms of surgical variables, long fusions (long fusion is
>4 levels during an anterior approach and >7 levels during a
posterior approach) were more frequent in the fourth quartile
compared to first quartile (74.3% vs 63.6%, P < .001).
Patients with longer OD were more likely to undergoing sur-
gery via a posterior approach (78.7% vs 27.5%, P < .001),
more likely to have a fusion to pelvis (23.8% vs 0.4%, P <
.001), and undergo osteotomy (34.2% vs 2.7%, P < .001)
when comparing fourth quartile to first quartile, but also with
increasing quartile (Table 1).

In terms of baseline comorbidities, patients in the fourth
quartile were less likely to have pulmonary comorbidity (4.5%
vs 6.9%, P = .011), more likely to require transfusions (0.8% vs
0.1%, P < .001), and more likely to have American Society of
Anesthesiologists class >3 (60.9% vs 44.7%, P < .001), when
comparing the fourth quartile versus first quartile for operative
time. No significant differences were found between the cohorts
in terms of cardiac comorbidity, renal comorbidity, steroid use,
recent weight loss, or bleeding disorders.

Univariate Analysis of Complications

The proportion of patients with any complication was signifi-
cantly higher in the fourth quartile compared to first quartile of
operative time (66.4% vs 7.4%, P < .001). There was a higher
mortality rate with prolonged OD, when comparing fourth and
first quartiles (1.0% vs 0.1%, P = .012). For the quartile with
the longest operative time, patients had significantly increased
LOS >5 days (56.8% vs 8.6%, P < .001), wound complication
(4.5% vs 0.7%, P < .001), pulmonary complications (5.8% vs
1.1%, P < .001), VTE (4.0% vs 0.1%, P < .001), UTI (3.4%
vs 1.0%, P < .001), intra-/postoperative transfusions (62.3% vs
5.1%, P <.001), sepsis (3.5% vs 0.6%, P < .001), reoperations
(6.2% vs 2.1%, P < .001), and unplanned readmissions (8.7%
vs 4.0%, P < .001), when compared to the lowest quartile for
operative duration. No significant difference between the
groups was found in terms of renal complications, cardiac
complications, peripheral nerve injury, graft failure, or central
nervous system complications (see Table 2).

Multivariate Analysis of Complications

Following multivariate adjustment for potential confounders,
having a prolonged operative time was found to be signifi-
cantly associated with LOS >5 days (fourth vs first quartile,
odds ratio [OR] = 5.82, 95% confidence interval [CI] = 4.61-
7.35, P <.001), any complication (OR = 9.88,95% CI = 7.71-
12.66, P < .001), wound complication (OR = 5.95, 95% CI =
3.31-11.34, P < .001), pulmonary complication (OR = 2.85,
95% CI = 1.53-5.32, P =.0001), VTE (OR = 17.09, 95% CI =
5.27-55.45, P < .001), intra-/postoperative transfusions (OR =
12.77, 95% CI = 9.64-16.92, P < .001), sepsis (OR = 5.27,
95% CI = 2.66-10.44, P < .001), reoperations (OR = 1.48,95%
CI = 1.48-3.74, P <.001), and unplanned readmissions (OR =
1.84, 95% CI = 1.29-2.64, P = .001) (see Figure 1). For all
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Table |. Patient Demographics and Preoperative and Intraoperative Characteristics Between Operative Time Quartiles (N = 5338).7

Operative % Operative Operative % Operative Operative % Operative Operative

% Operative

Time 0%  Time 0%  Time 25% Time 25% Time 50% Time 50% Time 75% Time 75%
Category to 25% to 25% to 50% to 50% to 75% to 75% to 100% to 100% P Value
Sex .343
Female 805 59.8% 785 57.9% 758 57.4% 795 60.4%
Male 541 40.2% 570 42.1% 562 42.6% 522 39.6%
Race <.001
White 118 83.1% 1,083 79.9% 1,066 80.8% 1,059 80.4%
Other 75 5.6% 89 6.6% 104 7.9% 131 9.9%
Hispanic 49 3.6% 56 4.1% 54 4.1% 45 3.4%
Black 104 7.7% 127 9.4% 96 7.3% 82 6.2%
Age <.001
<50 321 23.8% 278 20.5% 254 19.2% 292 22.2%
51-60 396 29.4% 373 27.5% 323 24.5% 311 23.6%
61-70 384 28.5% 417 30.8% 453 34.3% 429 32.6%
71-80 201 14.9% 237 17.5% 250 18.9% 261 19.8%
>80 44 3.3% 50 3.7% 40 3.0% 24 1.8%
Obese 578 42.9% 568 41.9% 576 43.6% 549 41.7% 718
Diabetes 208 15.5% 230 17.0% 189 14.3% 163 12.4% .008
Smoke 347 25.8% 283 20.9% 267 20.2% 224 17.0% <.001
Dyspnea 101 7.5% 57 4.2% 64 4.8% 87 6.6% .001
Functional status <.001
Totally/partially 51 3.8% 40 3.0% 55 4.2% 8l 6.2%
dependent
Independent 1,295 96.2% 1,315 97.0% 1,265 95.8% 1,236 93.8%
Fusion length <.001
Long 856 63.6% 743 54.8% 718 54.4% 979 74.3%
Short 490 36.4% 612 45.2% 602 45.6% 338 25.7%
Surgical approach <.001
Posterior 370 27.5% 715 52.8% 942 71.4% 1,036 78.7%
Anterior 965 71.7% 621 45.8% 336 25.5% 183 13.9%
Combined I 0.8% 19 1.4% 42 3.2% 98 7.4%
Fusion to pelvis 5 0.4% 31 2.3% 108 8.2% 314 23.8% <.001
Osteotomy 37 2.7% 90 6.6% 192 14.5% 451 34.2% <.001
Pulmonary 93 6.9% 63 4.6% 6l 4.6% 59 4.5% 011
comorbidity
Cardiac comorbidity 714 53.0% 767 56.6% 743 56.3% 699 53.1% .102
Renal comorbidity 3 0.2% 6 0.4% 5 0.4% 7 0.5% .630
Steroid use 55 4.1% 59 4.4% 52 3.9% 53 4.0% .955
Weight loss 2 0.1% 3 0.2% | 0.1% 5 0.4% .354
Bleeding disorder 12 0.9% 20 1.5% 17 1.3% 21 1.6% 401
Preoperative I 0.1% 0 0.0% 2 0.2% 10 0.8% <.001
transfusion
ASA >3 601 44.7% 712 52.5% 737 55.8% 802 60.9% <.001

Abbreviation: ASA, American Society of Anesthesiologists.
*Significant differences with P < .05 are highlighted in bold.

significant associations, a higher strength of association or odds
ratio was found with higher quartile of OD (see Table 3).

Discussion

The impact of increased OD on postoperative outcomes has
been described in the general surgical literature,*'** associated
with various medical and surgical complications.'®*!**-** This
relationship has not been extensively explored in the context of
spinal deformity procedures. Being able to identify patients at
risk for postoperative complications following ASDS and

understanding the impact of OD on these risks may useful for
optimizing discharge pathways and streamlining postoperative
care for such patients. The present analysis demonstrated that
prolonged OD for ASDS was significantly associated with
increased wound and pulmonary complications, VTE, intra-/
postoperative transfusion, LOS, sepsis, reoperation, and
unplanned readmissions. Our findings imply that surgical dura-
tion may be an important quality metric when considering the
performance and safety of ASDS.

Prior investigations have proposed potential associations
between extended OD and a variety of postoperative
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Figure |. Bar graph illustrating odds ratios of increasing operation
time on acute postoperative outcomes following elective ASDS.

complications, including increased infection and thromboem-
bolic rates following knee arthroplasty,'®*> infections following
tibial plateau fractures,>® surgical complications following
laparoscopic cholecystectomy,16 blood transfusion requirements
following pancreatoduodenectomy,'” infections following
abdominal or vaginal hysterectomy,?’ as well as cardiorespira-
tory complications following general surgery.”® It is not clear
whether prolonged OD is an independent risk factor for post-
operative morbidity, or rather is a reflection of the complexity of
the type of procedure or patient health.?>° Furthermore, it is not
clear whether this relationship holds for ASDS, which often
involve complex, multilevel fusions that are prone to longer
procedural durations and higher risk of complications.

In the present study, we examined OD as a potential risk
factor for postoperative complications for ASDS. Prior to risk
adjustment, analysis of primary outcomes suggested that pro-
longed OD was associated with LOS >5 days, any complication,
higher wound complications, pulmonary complications, VTE,

renal complications, UTI, transfusions, sepsis, reoperations, and
unplanned readmissions. Further assessments of these trends
were made using multivariate logistic regression to adjust for
potential confounders. We found that prolonged OD remained
significantly associated with these complications, and that the
strength of association was stronger with higher quartile of OD.
These results corroborate findings reported in the previous liter-
ature and suggest the utility of using OD as a quality metric for
performance and outcomes of ASDS.

Our results, as well as prior literature, support a consistent
association between prolonged OD and risk of postoperative
infections. Peersman et al'® investigated 113 infected patients
after total knee arthroplasty who were matched with 236 con-
trols. Infected patients were found to have significantly longer
operation times compared to controls. Colman et al*® also
reported longer OD as significantly associated with surgical
site infection in patients who sustained tibial plateau fractures.
Increased OD results in increased surgical site exposure to the
operating room surroundings, as well as increased duration of
disrupted vascular supply to the wound site, which would likely
translate into higher infection rates.

Traditionally, one method of assessing centers of excellence
was based on the volume metric, with high-volume centers for
lumbar spine surgery associated with superior outcomes.>'** An
analysis of the National Inpatient Sample data from 1992 to 2005
demonstrated that for patients undergoing lumbar decompression
with fusion, mortality and complication rates were lower when
patients were treated by high-volume surgeons and hospitals.®'
This association has not been as well explored or documented in
ASDS, with complication rates ranging from 37% to 78% in
recent reports.*>° This broad range may in part reflect the
diverse range of case complexity and surgeon experience with
ASDS from hospital to hospital. Several studies have suggested
that the use of operative time may be an alternative measure of
surgeon quality in various surgical specialties.'”'?*7-3® The
results of the present study support the hypothesis that shorter
operative times may also provide an alternative assessment of
surgical skills and outcomes. It has been suggested that once the
“learning curve” of a procedure has been traversed by newer,
lesser experienced trainees for complex cases, the annual volume
may not be significantly associated with outcome.***' As such,
operative time may be an alternative objective measure of surgi-
cal proficiency and quality in this context.

Limitations

The present study is constrained by several limitations. First,
the NSQIP database is susceptible to selection bias, represen-
tative only of hospitals participating in the program. The data
collected is biased toward academic programs and thus not
reflective of the whole population. Centers included in the
NSQIP program are predominantly academic centers and as
such resident involvement in cases could be a potential con-
founder in the present study, which was not accounted for.
Second, there is the potential for coding errors, which would
undermine the accuracy of the data collected. Next, the NSQIP
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Table 2. 30-Day Postoperative Outcomes Between Operative Time Quartiles (N = 5338).?

Operative % Operative Operative % Operative Operative % Operative Operative % Operative
Time 0%  Time 0% Time 25% Time 25% Time 50% Time 50% Time 75% Time 75%

Category to 25% to 25% to 50% to 50% to 75% to 75% to 100% to 100% P Value
Mortality 2 0.1% 4 0.3% 9 0.7% 13 1.0% 012
Any complication 99 7.4% 231 17.0% 437 33.1% 875 66.4% <.001
Length of stay >5 days Ié 8.6% 220 16.2% 401 30.4% 748 56.8% <.001
Wound complication 10 0.7% 23 1.7% 34 2.6% 59 4.5% <.001
Pulmonary complication 15 I.1% 13 1.0% 36 2.7% 76 5.8% <.001
Venous thromboembolism 2 0.1% I 0.8% 30 2.3% 53 4.0% <.001
Renal complication 6 0.4% 7 0.5% 14 1.1% 16 1.2% .059
Urinary tract infection 13 1.0% 24 1.8% 26 2.0% 45 3.4% <.001
Peripheral nerve injury | 0.1% 0 0.0% 2 0.2% 2 0.2% 518
Cardiac complication 7 0.5% 4 0.3% 12 0.9% 14 1.1% .065
Intra-/postoperative 68 5.1% 174 12.8% 36l 27.3% 820 62.3% <.001
transfusion
Graft failure 0 0.0% I 0.1% I 0.1% 2 0.2% .562
Sepsis 8 0.6% I 0.8% 2| 1.6% 46 3.5% <.001
CNS complication 0 0.0% 2 0.1% I 0.1% 5 0.4% .067
Reoperation (related to 28 2.1% 46 3.4% 6l 4.6% 82 6.2% <.001
initial procedure)
Unplanned readmission 54 4.0% 77 5.7% 86 6.5% 115 8.7% <.001
(related to initial
procedure)

Abbreviation: CNS, central nervous system.
3Significant differences with P < .05 are highlighted in bold.

Table 3. Quartiles of Operative Time as a Risk Factor for 30-Day Postoperative Outcomes (N = 5809).

Lower Confidence Upper Confidence

Outcome Odds Ratio Limit Limit P Value c-Statistic
Length of stay >5 days Q2 vs QI 1.60 1.26 2.02 <.001 0.804
Q3 vs QI 2.80 2.23 3.52 <.001
Q4 vs QI 5.82 4.6l 7.35 <.001
Any complication Q2 vs QI 1.75 1.36 2.23 <.001 0.841
Q3 vs QI 3.19 251 4.06 <.001
Q4 vs QI 9.88 7.71 12.66 <.001
Wound complication Q2 vs QI 2.26 .11 4.59 .025 0.708
Q3 vs QI 332 1.69 6.53 .001
Q4 vs QI 5.95 3.13 11.34 <.001
Pulmonary complication Q2 vs QI 0.77 0.38 1.58 A78 0.774
Q3 vs QI 1.91 1.03 3.55 .040
Q4 vs QI 2.85 1.53 5.32 .001
Venous thromboembolism Q2 vs QI 3.94 1.10 14.19 .036 0.781
Q3 vs Ql 12.37 3.77 40.57 <.001
Q4 vs QI 17.09 5.27 55.45 <.001
Intra/postoperative RBC transfusion Q2 vs QI 1.91 1.43 2.55 <.001 0.856
Q3 vs Ql 3.67 2.78 4.85 <.001
Q4 vs QI 12.77 9.64 16.92 <.001
Sepsis Q2 vs QI 1.14 0.49 2.66 755 0.734
Q3 vs QI 2.44 I.16 5.11 .019
Q4 vs QI 5.27 2.66 10.44 <.001
Reoperation (related to initial procedure) Q2 vs QI 1.53 0.95 2.46 .082 0.648
Q3 vs QI 1.94 1.23 3.08 .005
Q4 vs QI 2.35 1.48 3.74 <.001
Unplanned readmission (related to initial procedure) Q2 vs QI 1.33 0.93 1.91 117 0.647
Q3 vs Ql 1.45 1.02 2.07 .041
Q4 vs QI 1.84 1.29 2.64 .001

Abbreviation: RBC, red blood cell.
*Significant differences with P < .05 are highlighted in bold.
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database only captures 30-day postoperative outcomes, and
hence the presented trends cannot be extrapolated to long-
term follow-up. Variables captured by NSQIP uses highly
standardized definitions that are applicable to various surgical
disciplines. Therefore, clinical variables that are specific to
spinal surgery and ASDS are not available for analysis, includ-
ing open versus minimally invasive approaches, anterior versus
lateral versus posterior approaches, technical and/or implant-
related complications, as well as radiological or clinical func-
tional scores. Despite these shortcomings, the present study
was able to demonstrate significant associations between pro-
longed OD for ASDS with a variety of surgically and medically
related postoperative complications.

Despite these limitations, this is the first national study to
evaluate the association between operation time and acute out-
comes following elective ASDS. ASDS operation time is a risk
factor for many postoperative complications, including, but not
limited to, wound and pulmonary complications, VTE, post-
operative transfusion, LOS, sepsis, reoperation, and unplanned
readmission. As such, operative time may be useful as a quality
metric in the performance of ASDS. Strategies to reduce OD
and the identification of factors associated with longer surgical
duration may further assist in optimization of patient outcomes
and improve patient risk stratification.
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