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a b s t r a c t

Background: The use of component separation technique (CST) in complex abdominal wall reconstruc-
tion (AWR) increases the rate of primary musculofascial closure but can be associated with increased
wound complications, which may require readmission. This study examines 3-year trends in read-
missions for patients undergoing AWR with or without CST.
Methods: The Nationwide Readmissions Database was queried for patients undergoing elective AWR
from 2016e2018. CST, demographic characteristics, and 90-day complications and readmissions were
determined. CST versus non-CST readmissions were compared, including matched subgroups. Standard
statistics and logistic regression were used.
Results: Over the 3-year period, 94,784 patients underwent AWR. There was an annual increase in the
prevalence of CST: 4.0% in 2016; 6.1% in 2017; 6.7% in 2018 (P < .01), which is a 67.5% upsurge during
that time. Most cases (82.3%) occurred at urban teaching hospitals, which had more comorbid patients
(P < .01). The yearly 90-day readmission rate did not change: 16.0%, 18.2%, and 16.9% (P ¼ .26).
Readmissions were higher for CST patients than non-CST patients (17.1% vs 15.7%), but not in the
matched subgroup (17.0% vs 16.4%; P ¼ .41). Most commonly, readmissions were for infection (28.3%);
14.3% of readmitted patients underwent reoperation. Smoking, morbid obesity, diabetes, chronic lung
disease, urban-teaching hospital status, and increased length of stay increased the chance of readmission
(all P < .05).
Conclusion: From 2016 to 2018, the use of CST increased 67.5% nationwide without an increase in
readmissions. As we look toward clinical targets to reduce risk of readmission, modifiable health con-
ditions, such as smoking, morbid obesity, and diabetes should be targeted during the prehabilitation
process.

© 2021 Elsevier Inc. All rights reserved.
Introduction

Incisional hernia repair (IHR) is 1 of the 5 most common oper-
ations performed by General Surgeons.1 Of the approximately 2
million laparotomies performed in the United States, nearly one
third of these incisions will subsequently develop a hernia in
long-term follow-up.2,3 Incisional hernias include a markedly
strointestinal and Minimally
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heterogeneous group of abdominal wall defects. They may range
from just a few centimeters in width to a massive opening with
associated loss of domain that requires a complex abdominal wall
reconstruction (AWR). AWR is a challenging field of surgery, as
patients often present with high rates of co-morbidities, have often
had multiple prior abdominal operations, and frequently require
adjunctive techniques involving placement of mesh, complex skin/
soft tissue management, and muscle flaps to effect repair.4e6 The
combination of these factors result in high rates of postoperative
complications, especially wound complications, that increase the
risk of hernia recurrence and need for subsequent re-operation.7

One of the main goals of AWR is to provide a primary
musculofascial closure, which significantly improves the chances of
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a durable repair and minimizes postoperative complications.8,9

However, in patients who have wide hernia defects and those
with a significant loss of domain, this is not always possible. In
these scenarios, surgeons rely primarily on the use of component
separation techniques (CST) to createmyofascial advancement flaps
to achieve fascial closure.9 CST typically refers to either a rectus
abdominus/external oblique release (“anterior CST”) or transversus
abdominis release (“posterior CST”).10,11 Both techniques provide a
myofascial release of the lateral abdominal wall muscles that can
lead to an additional 10 to 12 cm of fascial medialization.9,12,13

Importantly, the use of CST minimizes the need for “bridging”
mesh in which mesh is secured to the fascia, but the fascia itself is
not directly reapproximated.14 Bridging mesh is associated with
double the overall complication rate and a significant increase in
the long-term hernia recurrence rate.8,9,15e17

Although CST has become one of the most important advances
in AWR, it comes with known risks. Notably, CST is generally
associated with increased wound morbidity, which is particularly
apparent in cases where large subcutaneous flaps are developed
during anterior CST.9,18 Laceration of one of the lateral abdominal
wall muscles can also significantlyweaken thesemuscles and result
in a “rounded” abdominal wall or a frank lateral herniation.19 An
additional consideration is that CST can affect the re-operative
approach to herniorrhaphy should a recurrence develop.20 Since
the introduction of anterior CST by Ramirez in 1990 and then
posterior CST by Novitsky in the mid-2000s, there has been rela-
tively little data examining the frequency of its use as well as any
downstream complications related specifically to readmission.9,21

The aim of this study is to address this gap in the literature by
analyzing recent trends in open AWR with and without CST and its
impact on readmissions. The authors hypothesize that there has
been an increase in the relative amount of CST that is being per-
formed, which will lead to an increase in the rate of short-term
readmission.
Methods

Study population

The Nationwide Readmissions Database (NRD) is a national
database that is maintained as part of the Healthcare Cost and
Utilization Project. The NRD was designed for large-scale read-
missions analysis, and it accounts for data from 28 states that
represent nearly 60% of the total United States population.22

Using International Classification of Disease Tenth Revision
Procedure Coding System (ICD-10-PCS) codes, patients were
retrospectively identified from the NRD who underwent open
AWR with and without CST from 2016 to 2018. This time frame
was selected to coincide with the 2016 transition from ICD-9 to
ICD-10. Previous NRD studies have evaluated patients undergo-
ing AWR using ICD-9 codes, and codes from these studies were
converted to ICD-10-PCS codes to help identify the appropriate
AWR patients.23,24 Non-CST patients were identified with the
codes 0WQF0ZZ, 0WUF07Z, 0WUF0JZ, and 0WUF0KZ. CST pa-
tients were identified with the aforementioned codes plus one or
more of the additional codes: 0JR80JZ, 0JR80KZ, 0H87XZZ,
0HX6XZZ, 0KNK0ZZ, and 0KNL0ZZ. The NRD weighting strategy
was used to generate national estimates for patients undergoing
open AWR.22 Outpatient surgeries and patients who were placed
in observation were excluded from analysis, as were patients
undergoing umbilical hernia repair. Patients who died during
their initial admission were excluded for the readmission
analysis.
Outcomes

There were 2 primary outcomesdthe percentage of patients
receiving CST over time and the CST 90-day readmission rate over
time, which was compared to non-CST patients. These data were
from elective operations. To ensure that the readmission compar-
ison was similar between CST and non-CST patients, readmission
rates from a propensity-matched subgroup were also examined.
The propensity-score match was done in a 1:1 fashion and was
performed based on age, gender, morbid obesity, diabetes, chronic
lung disease, teaching hospital status, payer type, and income
quartile.23

The secondary outcomes included the reason for readmission,
whether there was a need for reintervention, and the cost
associated with readmission. Readmissions were also evaluated
specifically for patients with high-risk comorbidities, which
included smoking, diabetes, and morbid obesity (body mass index
[BMI] �40 kg/m2).25 The reason for readmission and the need for
reintervention were identified by using ICD-10 Clinical
Modification (ICD-10-CM) and ICD-10-PCS codes. Specifically, the
authors evaluated the top 5 ICD-10-CM codes as the reasons for
readmission for each patient and the top 10 ICD-10-PCS codes
determining the procedures performed once readmitted. If
appropriate, diagnoses or procedures were combined if they
indicated a similar outcome. In addition, demographics, hospital
type and location, payer type, postoperative complications, and
outcomes were evaluated. Patient comorbidities were assessed
using the Charlson comorbidity Iindex (CCI), which is a weighted
scoring system that uses 17 comorbidities to calculate mortality
risk.26 The CCI was determined for each patient using themethod of
Quan.27

Statistical analysis

All statistical analyses were performed by a statistician using
Statistical Analysis Software, version 9.4 (SAS Institute, Inc., Cary,
NC). Categorical variables were reported as percentages, and
continuous variables were reported as means with corresponding
standard deviations. A univariate analysis was performed to
compare CST readmissions over time, readmissions between CST
and non-CST patients, and for the propensity-matched subgroup. A
c2 or Fisher exact test were used for evaluation of categorical
variables, and continuous variables were evaluated with a
Kruskal-Wallis or Wilcoxin-Mann-Whitney test when appropriate.
Logistic regression was performed to assess factors that were
predictive of readmission. Logistic regression was performed using
the same confounding variables that were used for the propensity
match as well as operation type and length of stay. A P value <.05,
which was 2-sided, was used to determine statistical significance.

Results

From 2016 to 2018, there were a total of 94,784 AWR cases
identified. The number of cases by year were 34,831 in 2016, 31,085
in 2017, and 28,868 in 2018. There were 5,231 patients who
received CST and 89,553 who were repaired without CST.
The number and percentage of patients who underwent CST
increased annually (Fig 1): 1,403 (4.0%); 1,893 (6.1%); and
1,935 (6.7%) (P < .01). From 2016 to 2018, there was a 67.5% increase
in the relative number of CST performed and a 37.9% in the absolute
amount of CST performed.

Table I shows the demographic characteristics of the CST pa-
tients. Most of the patients included underwent bilateral CST
(84.1%) as compared with unilateral CST (15.9%). The mean age of
CST patients was 58.9 ± 12.5 years; 11.3% were smokers, 22.0% were



Table I
Demographics and hospital characteristics for compo-
nent separation patients: Primary hospitalization

CST patients (N ¼ 5,231)

Age, y 58.9 ± 12.5
Female 56.7%
CCI 1.1 ± 1.7
Diabetes 22.0%
Smoking 11.3%
Morbid obesity 13.3%
Chronic lung disease 21.5%
Chronic kidney disease 7.8%
Mesh type
Biologic 92.5%
Synthetic 7.5%

Bilateral 84.1%
Unilateral 15.9%
Hospital type
Urban teaching 82.3%
Urban non-teaching 13.7%
Rural 3.5%

Payer type
Medicare 44.8%
Medicaid 12.8%
Private insurance 38.2%
Other 4.2%

Income quartile
1 24.1%
2 26.6%
3 26.8%
4 22.5%

Length of stay, days 6.3 ± 8.8
Mortality 0.8%

CST, component separation techinique; CCI, Charlson
comorbidity index.

Fig 1. Percentage of AWR patients receiving component separation significantly
increased each year over the course of the 3 years included in this study.

Fig 2. When evaluating the propensity-matched subgroup, 90-day rates of read-
mission were comparable between the component separation and non-component
separation patients (however, in the non-matched group readmissions were higher).
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diabetic, and 13.3% were morbidly obese. The mean weighted CCI
was 1.1 ± 1.7 (range 0e12). Urban-teaching hospitals accounted for
82.3% of CSTcases performed, and these academic hospitals saw the
largest absolute increase in CST performed over time, with an ab-
solute increase of 47.1% over the 3-year period (P < .01). The total
amount of CST performed at urban non-teaching hospitals
decreased by 10.3% (P < .01). Patients at urban-teaching hospitals
had higher mean CCIs compared with those at urban non-teaching
and rural hospitals (1.6 ± 2.2 vs 1.2 ± 1.8 vs 1.1 ± 1.7; P < .01). For all
CST patients, the mean length of stay (LOS) was 6.3 ± 8.8 days and
in-hospital mortalities were low overall (1.0%).

Readmissions

The 90-day readmission rate remained stable over the 3-year
period. The overall readmission rate for CST patients was 17.1%,
and by year, it was 16.0% in 2016, 18.2% in 2017, and 16.9% in 2018
(P ¼ .26). Of the readmitted patients, 15.4% of patients were
readmitted to a different hospital. For the CST patients who had 1
(31.2%) or 2 (7.1%) high-risk comorbidities, the readmission ratewas
19.2% and 24.6%, respectively. Both of these rates of readmission
were significantly higher than the rate of readmission of
non-comorbid patients (16.1%). The CST readmission rate was
higher for CST patients (Fig 2) than non-CST patients (17.1 vs 15.7%
%; P < .01). Notably, patients who underwent repair with biologic
mesh had a higher rate of readmission than those who underwent
repair with synthetic mesh (25.8% vs 16.1%, P < .01). In the
propensity-matched analysis with 5,142 matched pairs (Table II),
the readmission rate was similar between CST and non-CST
patients (17.0% vs 16.4%, P ¼ .41). Readmission was similar
between the 2 groups despite there being a greater number of
patients with biologic mesh in the CSTmatched group (7.6% vs 4.3%,
P < .01).

The most common reasons for CST readmissions included un-
specified postoperative infection (28.3%), abscess of the abdominal
wall (7.0%), and wound breakdown (4.6%). Of those patients read-
mitted, 14.3% required reoperation, and 13.1% required drain
placement (9.5% in the abdominal wall, and 2.6% in the peritoneal
cavity). There were 3.9% of readmitted patients who required
removal of a synthetic mesh following AWR, and of these 46.7% had
at least 1 high-risk comorbidity. No patients required biologic mesh
removal. A more complete list of diagnoses and procedures for
readmission can be found in Table III. The mean charge of the
original hospitalization was $96,109 ± $124,655, and the mean
charge per readmission was $49,265 ± $62,122 for all patients
(Table IV). However, the costs when patients had reoperation
($94,764 ± $179,373) a drain placed ($67,963 ± $113,006) had
significantly higher charges associated with readmission (P < .05).
Patients who were reoperated on and had removal of synthetic
mesh had the highest readmission charges ($131,784 ± $112,099).
Logistic regression

The factors that were included in the regression analysis that
were not predictive of readmission included age, gender, and
income quartile (each P < .05) (Table V). However, there were



Table II
Propensity-matched groups for readmissions analysis

CST patients (N ¼ 5,142) Non-CST patients (N ¼ 5,142) P value

Age, y 59.0 ± 12.5 59.0 ± 12.89 .98
Female 56.8% 56.8% .95
Morbid obesity 13.3% 13.1% .79
Smoking 11.3% 11.1% .76
Diabetes 22.2% 22.1% .74
Chronic lung disease 21.3% 21.6% .71
Biologic mesh 7.6% 4.3% <.01
Hospital type 0.70
Urban teaching 82.9% 83.0%
Urban non-teaching 13.7% 13.8%
Rural 3.5% 3.2%

Payer type 0.93
Medicare 44.9% 44.8%
Medicaid 12.8% 12.8%
Private insurance 38.6% 38.3%
Other 3.7% 4.1%

Income quartile 0.97
1 24.0% 24.1%
2 27.0% 26.6%
3 26.7% 26.8%
4 22.3% 22.5%

Length of stay, days 6.2 ± 7.4 5.9 ± 7.7 0.11
90-day readmissions 17.0% 16.4% 0.41

CST, component separation techinique.

Table III
Common readmission diagnoses and procedures for component separation patients

Diagnoses Procedures

Unspecified infection following initial encounter (28.3%) Reoperation (14.3%)
Abscess of abdominal wall (7.0%) Placement of central line (11.3%)
Wound breakdown (4.6%) Drain placed in abdominal wall (9.5%)
Acute kidney injury (4.4%) Blood transfusion (5.8%)
Sepsis (3.9%) Drainage of stomach (2.9%)
Dehydration (3.9%) Drain place in peritoneal cavity 2.6%)
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several factors that did positively correlate with readmission. The
variable that was most strongly predictive of readmission was
smoking (OR 1.44; 95% confidence interval [CI] 1.15e1.79). Other
variables that were predictive of readmission were morbid obesity
(OR 1.30; 95% CI 1.06e1.51), diabetes (OR 1.27; 95% CI 1.07e1.51),
chronic lung disease (OR 1.22; 95% CI 1.03e1.45), urban-teaching
hospital status (OR 1.38; 95% CI 1.09e1.74), and increased length
of stay during the index hospitalization (OR 1.04; 95% CI 1.03e1.05).

Discussion

In complex abdominal wall reconstruction, CSTs are valuable
techniques utilized to achieve primary musculofascial closure
(often mesh-reinforced). CST has, however, been reported to in-
crease woundmorbidity for AWR patients with anterior CST having
the highest chance for wound complications.9,28 These complica-
tions can oftentimes lead to readmission, increased costs, and
additional operations and procedures.4 The current study used the
NRD to examine operative and readmission trends over a 3-year
period (2016e2018). In this study, there was a 67.5% increase in
the relative use of CST, but with no increase in 90-day readmissions
in a propensity-matched subgroup analysis, refuting our original
hypothesis that increased use of CST would be associated with
increased readmission rates. Rather, increased readmission rates
were statistically significantly associated with smoking, morbid
obesity, diabetes, chronic lung disease, urban-teaching hospital
status, and increased length of stay. These data support that patient
health conditions are the primary drivers for complications and
readmissions in complex AWR rather than surgical technique.28
This is likely a result of improved perforator-sparing CST
techniques (both anterior and posterior), greater knowledge and
skill associated with skin/soft tissue management, and possibly due
to regionalization of complex AWR, which is supported in this
report with the rise in the percentage of CST case numbers in urban
teaching hospitals and a decrease at non-teaching hospitals.

A previous study that adds support to these concepts was con-
ducted by Arnold et al. using data from the National Surgical
Quality Improvement Database Program (NSQIP).21 In that study,
the volume of CST increased five-fold from 2005 to 2014, and
during that time, the number of major complications and wound
complications decreased from 25.6% to 12.8% and 18.0% to 10.2%,
respectively, suggesting a possible volume-outcome relationship.
Arnold’s work, along with the current report, supports the concept
of regionalization, where complex operations are clustered and
performed in high-volume institutions, which may lead to
improved outcomes over time.6,9,24 Supporting this concept,
Maloney et al (2019) showed that in a tertiary hernia center CSTand
non-CST patients, who were matched on body mass index (BMI),
hernia defect size, and gender did not display a difference in 30-day
readmissions, major postoperative complications, or quality of
life.29 Those findings, again, emphasize that patient complexity
(eg, BMI, smoking status, diabetes, etc) has perhaps become the
most markedly influential factor(s) in determining outcomes rather
than purely the addition of CST. Although wound class was
unavailable, it may be inferred that patients with biologic mesh
were more likely to have contaminated or dirty wounds. Even
despite an increased proportion of biologic mesh in the matched
CST group, readmissions were comparable.



Table V
Logistic regression: Identifying factors predictive of readmissions

Category 95% Confidence interval (CI) P value

Age group, years*

2 vs 1 0.65e1.19 .26
3 vs 1 0.59e1.04 .92
4 vs 1 0.54e1.00 .37
5 vs 1 0.55e1.09 .88
6 vs 1 0.36e1.02 .17

Female sex 0.96e1.28 .13
Morbid obesity 1.03e1.31 .01
Diabetes 1.07e1.51 <.01
Chronic lung disease 1.03e1.45 .02
Hospital type
Urban teaching vs 1.07e1.71 <.01
urban non-teaching
Rural vs urban non- teaching 0.78e1.93 .78

Income quartile
2 vs 1 0.81e1.24 .55
3 vs 1 0.80e1.21 .90
4 vs 1 0.77e1.21 .74

Payer type
Medicare vs Medicaid 0.77e1.25 .55
Private vs Medicaid 0.55e0.82 .06
Other vs Medicaid 0.52e2.01 .74

Smoking 1.15e1.79 .01
Length of stay 1.03e1.05 <.01

* Age group 1: �40 years; group 2: 41e50 years; group 3: 51e60 years; group
4: 61e70 years; group 5: 71e80 years; group 6: �80 years.

Table IV
Readmission charges for component separation patients

Patient type Charges (US dollars)

All CST patients $48,265 ± $62,122
Patients with excision of mesh $131,784 ± $112,099
Patients requireing reoperation $94,764 ± $179,373
Patients requiring drain placement $67,963 ± $113,006

CST, component separation techinique.
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A benefit of using the NRD to compare CSTand non-CST patients
is that the NRD utilizes data from multiple centers in many states
and allows researchers to eliminate patients who undergo
outpatient surgeries or were only kept for overnight observation
and, therefore, allows exclusion of patients who have smaller and
simpler hernias that would be less apt for comparison, which is
what was done in the current study. An earlier and somewhat
contrary report was authored by Feimester et al (2020), who were
the first to compare the readmission rates between CST and
non-CST patients using the NRD (2013e2014).23 That study
compared CST and non-CST patients and concluded that CST
patients were more prone to readmission when compared with
their non-CST counterparts (OR 1.35; 95% CI 1.22e1.60). However,
in that study, the authors chose to include umbilical hernias, which
would markedly alter the comparison between CST and non-CST
patients. The factors in that paper that were predictive of
readmission included payer status, hospital teaching status, and
income quartile and were used in the present study to perform the
propensity-match to compare CST and non-CST patient
readmissions.

The improvement in wound morbidity despite increasing use of
CST has certainly been grounded in improved techniques whereby
blood flow to the skin is preserved. With the increasing utilization
of both the minimally invasive anterior components separation as
well as the posterior CST, there are fewer wound complications,
which impacts readmission rates.9 For example, the perforator
sparing anterior CST, which was first described by Butler et al
(2011), spares the deep inferior epigastric subcutaneous perforators
during the subcutaneous dissection.30,31 Recently, a large study
with prospectively gathered data demonstrated equal complication
rates when a perforator sparing anterior CST was compared with
posterior CST using matched patients.31 Endoscopic anterior CST is
another novel technique, though not necessarily captured by this
data set, that has been associated with decreased wound
complications and length of stay.32

As expected, readmissions were due predominantly to infec-
tious causes, and approximately 15% readmitted patients required
reoperation.23,24,33 When reoperation was required, it doubled the
charges associated with readmission and when excision of mesh
was required, this figure nearly tripled, suggesting longer hospital
stays and more complicated postoperative courses. The findings in
this study support those by Plymale et al (2020) who demonstrate
double the hospital cost for patients requiring an operation for
mesh removal.34 However, the costs associated with complications
for AWR patients reach far beyond the cost of hospitalization.
Augenstein et al (2015) showed that the mean follow-up cost
associated with a wound infection or mesh infection were
approximately $20,000 and $60,000, respectively.35 The incidence
of complications and hernia recurrence subsequently increase with
each failed hernia repair, the so-called “vicious cycle” of hernia
surgery as described by Holihan et al (2015) that can lead to
downstream costs that are significantly greater than that captured
in this data set.7 Ensuring that the index AWR operation is
performed well and that patients are healthy and optimized for
their procedure can reduce some of these deleterious financial
effects.
Factors that were predictive of 90-day readmission included
ones that are modifiable and targeted in the prehabilitation process
of AWR patients. For instance, smoking, morbid obesity, and dia-
betes increased the risk of readmissions for CST patients. These are
the same pre-operative risk factors described in the CeDAR app
published several years ago, which demonstrates on demand the
extent to which wound complications can be reduced in individual
patients with smoking cessation 4 weeks before surgery, weight
loss, and with a hemoglobin A1c <7.2.35,36 Others have emphasized
the same.28,37,38 When these complications do occur, they can
predispose patients to markedly poor outcomes, such as reopera-
tion, mesh infection (3.9% requiredmesh excision in this study, half
of which had a high-risk comorbidity), hernia recurrence, which all
come with a significant financial cost.35,36,39 Despite the over-
whelming evidence in the literature that supports preoperative
optimization, recent data from the Michigan Surgical Quality
Collaborative suggests that optimization is not uniformly practiced
by surgeons, and there is still significant room for improvement.25

In that study, up to 50% of patients at some hospitals underwent
hernia repair with at least 1 high-risk comorbidity (eg, smoking,
obesity).

Patients who underwent CST at urban-teaching hospitals were
more likely to be readmitted than those at urban non-teaching
hospitals or rural hospitals. However, the mean CCI score at
urban-teaching hospitals was higher in comparison to urban non-
teaching hospitals and rural hospitals. CCI alone is designed to
predict mortality and does not reveal any details regarding the
complexity of the hernias or the repairs performed. Other variables,
such as hernia size and loss of domain, are known to influence
postoperative outcomes, but are unknown in this study.40 Another
factor to consider is trainee involvement the patient’s operation;
however, there are data to suggest that resident participation has
little impact on morbidity for patients undergoing AWR.41 A
distinction should be made between urban-teaching hospital and
high-volume center; just because a hospital is a teaching hospital
does not necessarily mean that is high-volume for complex AWR.
Studies of patients undergoing hernia repair at high-volume
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centers have generally displayed better outcomes despite having a
more complex patient population.24,42,43

This study is not without limitations. The study is limited
inherently by the use of a large national database to assess CST
operative volume and readmissions. It did not allow the authors to
evaluate the relative differences between specific CST technique
utilized, wound classifications, previous abdominal surgeries, type
of mesh, or location of mesh placement. Even with these limita-
tions, the aims of the study were achieved and both operative
volume and readmissions over time were adequately determined.
Future direction of study should seek to compare outcomes and
readmissions with patients undergoing various CST techniques.
Most importantly, however, greater efforts should be directed to-
wards resource utilization to ensure that surgeons, primary care
physicians, and other stakeholders are incentivized to optimize
patients preoperatively.

In conclusion, over a recent 3-year period, there was a relative
and absolute increase in the amount of CST that was performed
nationwide. Evenwith an increase in the amount of CST performed,
there was no change in the rate of 90-day readmissions. The rate of
CST readmissions were comparable to those of non-CST patients in
a propensity-matched analysis that accounted for demographic
variables and comorbidities that can influence patient outcomes.23

The results of this study suggest that patient factors and health
conditions are a primary driver of outcomes in complex AWR,
which are infrequently addressed by surgeons.25 Modifiable risk
factors, such as smoking, diabetes, and obesity, were strongly pre-
dictive of CST readmission and should be appropriately optimized
in patients prior to AWR.
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Discussion
Dr. Daniel S. Eiferman (Ohio State University): You used the
readmission database to see if the CST technique resulted in an
increased readmission rate. We can certainly conclude from your
paper that the number of component separation techniques is on
the rise. We've shown that the known risk factors of smoking,
obesity, and diabetes are still rearing their ugly head, and that
prehabilitation is important. Let me ask you a couple questions.
First of all, whenever we talk about readmission rates, we need to
discuss length of stay as well, because those two outcomes seem to
be inversely related to each other.

My other two questions: was there a difference between ante-
rior components, which has been around since 1990, and the newer
technique of TAR, that became popular in the 2000s?Were you able
to look at type of mesh? You talked about mesh explantation. Was
there a difference in readmissions between using a synthetic, a
hybrid, a biologic mesh?

Dr. Ayuso: Thank you so much, Dr. Eiferman. And very good
questions.

I'll start with length of stay. When we looked at length of stay
and compared between components separation and non-compo-
nent separation patients, we found about a half day longer length of
stay for the more complex operations. This was true in the pro-
pensity matched subanalysis and then overall with the univariate
comparison. Our initial idea for the project was to compare TAR and
retrorectus repair to make a comparison that was most similar.
Unfortunately, the main limitation of this study is that we're using
ICD-10 CM and PTS codes to classify the procedures, so we were
unable to look at anterior versus posterior components separation
specifically. With that said, we know from our own data and from
other published data that, given the development of these large
subcutaneous flaps with anterior component separation, there is
generally a higher rate of complication and readmission. That's
definitely true with our data. Mesh type is unfortunately not
available.

One thing that was very relevant for us is this continued issue of
prehabilitation. I think we all know that these things are important
when we see patients in clinic. There is a very good paper that was
published by Dan Tollen's group recently in JAMA that showed that
upwards of 50 percent of patients at some hospitals were still not
receiving that rehabilitation counseling at the time of operation. I
think part of our paper is just to continue to reinforce that point,
that especially in a complex patient population, that it is evenmore
important and can have a very real impact on outcomes. A lot of our
work in the next year will be focusing specifically on how we can
better locally and then internationally with prehabilitation as well.
(Applause)
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