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Background: Hospital readmissions have become a topic of focus for qual-
ity care measures and costreduction efforts. However, no comparative
multi-institutional data on plastic surgery outpatient readmission rates cur-
rently exist. The authors endeavored to investigate hospital readmission rates
and predictors of readmission following outpatient plastic surgery.

Methods: The 2011 National Surgical Quality Improvement Program database
was reviewed for all outpatient procedures. Unplanned readmission rates were
calculated for all 10 tracked surgical specialties (i.e., general, thoracic, vas-
cular, cardiac, orthopedics, otolaryngology, plastics, gynecology, urology, and
neurosurgery). Multivariate logistic regression models were used to determine
predictors of readmission for plastic surgery.

Results: A total of 7005 outpatient plastic surgery procedures were isolated.
Outpatient plastic surgery had a low associated readmission rate (1.94 percent)
compared with other specialties. Seventy-five patients were readmitted with a
complication. Multivariate regression analysis revealed obesity (body mass in-
dex >30), wound infection within 30 days of the index surgery, and American
Society of Anesthesiologists class 3 or 4 physical status as significant predictors
for unplanned readmission.

Conclusions: Unplanned readmission after outpatient plastic surgery is infre-
quent and compares favorably to rates of readmission among other specialties.
Obesity, wound infection within 30 days of the index operation, and American
Society of Anesthesiologists class 3 or 4 physical status are independent pre-
dictors of readmission. As procedures continue to transition into outpatient
settings and the drive to improve patient care persists, these findings will serve
to optimize outpatient surgery use. (Plast. Reconstr. Surg. 133: 173, 2014.)
CLINICAL QUESTION/LEVEL OF EVIDENCE: Risk, III.

tiny for many years for its contribution to

higher medical bills and increased health
care costs.'” In an attempt to help contain health
care costs, the current administration instituted
the Hospital Readmissions Reduction Program
through the Patient Protection and Affordable
Care Act. This program plans to publish 30-day
readmission rates and penalize hospitals that dis-
play above average hospital readmission rates.®®
Although it is unknown whether planned expan-
sion of this program will apply to all medical fields

H ospital readmission has been under scru-
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in due time, the use of readmission data extends
to prevention measures as well.*'? Specifically,
exploring such data may allow for the calculation
of preoperative predictors of readmission and
subsequently permit insurers to pool resources
for those patients at greatest risk. Therefore, it
behooves us to investigate readmission rates and
causes of readmission in outpatient plastic sur-
gery; at the present time, there is a paucity of data
on readmission following outpatient procedures
in our field and there are no clear benchmarks
comparing our field to other surgical fields.

With enhancements in patient safety and
improvements in anesthesia administration, out-
patient surgery has evolved into a safe option
for many plastic surgery patients. Comfort

Disclosure: None of the authors has a financial in-
lerest in any of the products, devices, or drugs men-
tioned in this article.
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with outpatient plastic surgery is evident by its
ever-growing popularity—represented by contin-
ued gains in prevalence over recent decades.'*®
Although the shift toward ambulatory surgery
has occurred across numerous surgical special-
ties in the United States, no other field embod-
ies this transition better than plastic surgery, with
recent reports indicating that over 80 percent of
aesthetic plastic surgery operations use outpatient
facilities."

Outpatient procedures present a variety of
appealing options to patients and physicians,
including reduced health care costs, comfortable
operative settings, and consistent nursing and
anesthesia care.?”?' Studies showing that certain
outpatient plastic surgery operations have low
mortality rates and complication profiles com-
pared to corresponding inpatient procedures
have only helped expand on these associated
advantages.” A transition to outpatient sur-
gery is important to health care reform, as it is
associated with lower costs.?’” Nevertheless, little
is known about readmission rates in this setting,
and without such critical outcomes data, it will be
more difficult to improve processes (and thereby
avoid potential future punitive action from regu-
latory agencies).

Previous literature reports that readmission
rates among multiple specialties following ambu-
latory surgery vary from 0.58 to 3.00 percent.**
When investigating specific outpatient proce-
dures, such as laparoscopic cholecystectomy and
laparoscopic hysterectomy, the rate is as high as
5.7 percent.’’** Although there have been a few
investigations into the causes of unplanned hos-
pital admission following outpatient procedures,
to date there is little information with regard to
independent predictors of readmission after dis-
charge ™ Likewise, despite the prevalence of
outpatient procedures performed in plastic sur-
gery, there is a paucity of information regarding
hospital readmission rates and predictors for
readmission after outpatient plastic surgery in
particular. Thus, the purpose of our study was to
investigate hospital readmission following outpa-
tient plastic surgery using a validated surgical out-
comes database representing over 400 hospitals
across the United States.

PATIENTS AND METHODS

Data Source

The American College of Surgeons
National Surgical Quality Improvement Pro-
gram is a nationally validated, risk-adjusted,
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outcomes-based program used to measure and
improve the quality of surgical care. Details of
the program and its participants can be found
on their Web site (http://site.acsnsqip.org).
All operations are performed in an accredited
hospital operating room (either inpatient or
outpatient) under general or local anesthesia
according to surgeon and anesthesiologist dis-
cretion. Trained research nurses at each of the
participating institutions collect data using a sys-
tematic sampling of surgical operations. Accord-
ing to protocol, 240 Health Insurance Portability
and Accountability Act of 1996—compliant vari-
ables are collected for each encounter. Among
these variables, the primary surgical service is
tracked and defined by the participating hospital.
We infer that “plastics” represents surgeons who
are specialty trained through an independent or
integrated residency program. Audits conducted
to date have shown a 1.96 percent disagreement
rate for program variables.*

Patient Population

The American College of Surgeons National
Surgical Quality Improvement Program 2011 par-
ticipant use file was retrospectively reviewed for
all outpatient procedures; outpatient status was
defined by each hospital and is thought to include
patients who were discharged on the same day
of surgery. The 153,228 isolated outpatient pro-
cedures were subsequently stratified by primary
surgical team (i.e., general, vascular, cardiac, neu-
rosurgery, urology, gynecology, orthopedics, oto-
laryngology, plastics, and thoracic).

Outcomes

The primary outcome was 30-day unplanned
readmission. The National Surgical Quality
Improvement Program database incorporated
two new variables concerning readmission into its
2011 data set. The variable entitled “readmission”
represents all-cause readmission—readmission to
the same or another hospital for any reason in the
30-day period after the index operation. The vari-
able entitled “unplanned readmission” is defined
as “readmission (to the same or another hospital)
for a postoperative occurrence likely related to
the principal surgical procedure” within 30 days
of the procedure.”” Although it is not specifi-
cally stated, we assume that this definition does
not include additional outpatient procedures for
complications. We used the unplanned readmis-
sion variable to calculate readmission rates and
provide a more focused investigation into predic-
tors of readmission.


http://site.acsnsqip.org
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Surgical complication was defined as having
one or more of the following National Surgical
Quality Improvement Program postoperative
adverse events: superficial surgical-site infec-
tion, deep surgical-site infection, organ/space
surgical-site infection, wound disruption/dehis-
cence, or graft/prosthesis failure. Medical com-
plications included pneumonia, unplanned
intubation, pulmonary embolism, failure to wean
from ventilator, renal insufficiency, progres-
sive renal failure, urinary tract infection, stroke,
coma, peripheral neurologic deficiency, cardiac
arrest, myocardial infarction, bleeding requiring
a transfusion, deep venous thrombosis, and sep-
sis/septic shock.

Risk-Adjustment Factors

Patient demographics and medical comorbid-
ities were tracked as potential cofounders. Demo-
graphic data collected included age, sex, and race.
Medical comorbidities included obesity, diabetes,
dyspnea, ascites, renal disease, chronic obstructive
pulmonary disease, current pneumonia, ventila-
tor dependence, chronic steroid use, bleeding dis-
orders, heart failure, myocardial infarction within
6 months of the operation, peripheral vascular
disease, disseminated cancer, weight loss greater
than 10 percent body weight within 6 months of
surgery, wound infection within 30 days of sur-
gery, current chemotherapy or radiotherapy,
neurologic deficit, preoperative transfusion, and
preoperative sepsis. Alcohol use, defined as more
than two drinks per day, and smoking status were
also tracked as behavioral risk factors. The specific
definition of wound infection, according to the
National Surgical Quality Improvement Program,
is as follows: “patients with evidence of an open
wound (including surgical wounds) that commu-
nicates to the air by direct exposure, with or with-
out cellulitis or purulent exudates.””

Statistical Analysis

Readmission rates after outpatient sur-
gery were calculated for each tracked specialty.
Although the overall readmission rate for plastic
surgery was calculated using all 7005 included
patients, rates were also determined for the five
most common outpatient plastic surgery proce-
dures independently (reduction mammaplasty,
revision of breast reconstruction, breast recon-
struction with tissue expander, augmentation with
implant, and delayed reconstruction with prosthe-
sis after mastectomy). Patient demographics, risk
factors, and postoperative outcomes were calcu-
lated through frequency analysis.

Multivariate logistic regression models were
used to determine predictors of unplanned read-
mission. Individual variables with greater than or
equal to 10 event occurrences showing prediction
of readmission at a significance level of 0.20 or less
in the bivariate analysis were included in the mul-
tivariable models. C-statistics for discrimination
and Hosmer-Lemeshow tests for calibration were
computed to assess the goodness-of-fit model.

RESULTS

Atotal of 153,228 outpatient cases were isolated
from the 2011 National Surgical Quality Improve-
ment Program data set. Seven-thousand five (4.6
percent) of those cases had “plastics” recorded as
their primary surgical team and were included in
our study. The readmission rates associated with
outpatient procedures in each tracked surgical
specialty are displayed in Figure 1. The rates were
significantly different (p < 0.05). Outpatient plas-
tic surgery operations had a low associated hospi-
tal admission rate (1.94 percent) compared with
other specialties. Table 1 lists the readmission
rates for the five most common outpatient plastic
surgery procedures, which accounted for 3310 of
the total 7005 cases analyzed in this study. Of these
five procedures, breast reconstruction with tissue
expander proved to have the highest readmission
rate, with 4.14 percent, and breast augmentation
had the lowest rate, with 0.23 percent.

The majority of readmitted patients were
women, which is an accurate reflection of the
overall outpatient plastic surgery population
(Table 2). The most common comorbidity was
hypertension (35.29 percent).

Of the 136 readmitted patients, 75 had at least
one recorded complication (Fig. 2). Over 65 per-
cent of those complications were surgical, with the
remaining defined as medical. Patients who were
readmitted and had a recorded complication
were organized into cohorts based on the number
of associated complications (one, two, or three).
There were 58 patients who had one complica-
tion, nearly 75 percent of which were surgical.
Deep surgical-site infection was the most preva-
lent surgical complication, followed by superficial
surgical-site infection, organ/space surgical-site
infection, wound disruption, and graft/prosthesis
failure. For patients with two recorded compli-
cations, nearly 54 percent were surgical. Wound
disruption was the most common surgical compli-
cation in this cohort, followed by deep surgical-site
infection and organ/space surgical-site infection.
Medical complications proved to be the main
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Fig. 1. Hospital readmission rates following outpatient surgery by subspecialty. The readmission rates
associated with cardiac surgery, thoracic, vascular, and urology were significantly different (p < 0.05)

when compared to those of plastic surgery.

Table 1. Hospital Readmission Rates Associated with the Top Five Most Common Outpatient Plastic Surgery

Procedures*

CPT Code No. Description Readmission Rate (%)
19318 1501 Reduction mammaplasty 2.00

19380 563 Revision of breast reconstruction 1.24

19357 435 Breast reconstruction with tissue expander 4.14

19325 430 Augmentation with implant 0.23

19342 381 Delayed reconstruction with prosthesis after mastectomy 2.10

CPT, Current Procedural Terminology.

*Most common procedures were determined by primary CPT code frequency.

Table 2. Characteristics of Patients Readmitted
following Outpatient Plastic Surgery

Characteristics Readmitted
Female sex 84.44%

Age 52.46 + 14.46 yr
BMI 31.54 + 8.52
Diabetes 9.56%
Smoking 15.44%
Dyspnea 7.35%
COPD 2.21%
Hypertension 35.29%

BMI, body mass index; COPD, chronic obstructive pulmonary
disease.

contributor (66.67 percent) in patients with three
listed complications. Deep surgical-site infection
was the most common surgical complication.
Risk-adjusted multivariate regression analysis
revealed obesity (body mass index =30), wound
infection within 30 days before the index opera-
tion, and American Society of Anesthesiologists
class 3 or 4 physical status as significant predic-
tors for readmission following outpatient plas-
tic surgery (Table 3). Other variables, including
operative time, did not provide a statistically sig-
nificant increased risk. Having a wound infection
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within 30 days of the index operation carried the
greatest risk of readmission with an odds ratio of
3.02 (95 percent CI, 1.74 to 5.24; p< 0.001). This
was followed by preoperative American Society
of Anesthesiologists class 3 or 4 physical status
with an odds ratio of 2.26 (95 percent CI, 1.51
to 3.36; p < 0.001). Obesity carried an 88 percent
increased risk of hospital readmission after an
outpatient procedure.

DISCUSSION

Readmissions have become an important
focus of quality improvement and cost-reduc-
tion efforts, as evidenced by the recent institu-
tion of the Hospital Readmissions Reduction
Program.®'#%*% Despite this being an important
topic, there remains a paucity of reliable data on
readmission, especially in the field of surgery.
Some studies have suggested that 30-day read-
missions are more often related to a patient’s
medical condition than to the operation itself,
whereas others have noted postoperative com-
plications to be the root cause of surgical read-
missions. We consider unplanned readmissions
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Fig. 2. Types of complications leading to readmission based on the number of complications recorded
per surgical case. *Medical complications include pneumonia, unplanned intubation, pulmonary embo-
lism, failure to wean from ventilator, renal insufficiency, progressive renal failure, urinary tract infection,
stroke, coma, peripheral neurologic deficiency, cardiac arrest, myocardial infarction, bleeding requiring
a transfusion, deep venous thrombosis, and sepsis/septic shock. SS/, surgical-site infection.

to be important in plastic surgery because of
potential increasing governmental oversight
and, more importantly, the opportunity they
present to improve patient care.

The field of plastic and reconstructive sur-
gery has been at the forefront in the use of out-
patient procedures and has emphasized patient
safety throughout this effort.’®*** Although out-
patient plastic surgery is seen as a safe field, there

Table 3. Risk-Adjusted Multivariate Regression

remain inherent risks with surgery that may pre-
dispose patients to an increased likelihood for
readmission. Therefore, isolating preventable
readmissions is a challenge. With this in mind,
we proposed that a better and more useful start-
ing point was to isolate unplanned readmissions
and to evaluate predictors of this adverse event.
Using the 2011 National Surgical Quality
Improvement Program database, which tracks

Readmission

Variable OR 95% CI p
Age older than 50 yr 1.227 0.837 1.801 0.295
Obesity (BMI 230) 1.877 1.306 2.698 0.001*
Diabetes 0.919 0.491 1.72 0.791
Dyspnea 1.771 0.885 3.543 0.106
Hypertension 0.904 0.591 1.381 0.639
Wound infection within 30 days before surgery 3.024 1.744 5.243 <0.001%*
ASA class 3 or 4 2.256 1.514 3.362 <0.001*
Operative time, hr 1.123 0.989 1.275 0.075

HL test = 0.546
C-statistic = 0.680

BMI, body mass index; ASA, American Society of Anesthesiologists; HL, Hosmer-Lemeshow.

*Denotes significant value, p < 0.05.
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unplanned readmissions apart from all-cause read-
missions (as defined earlier under Patients and
Methods), we were able to calculate an unplanned
readmission rate of 1.94 percent for outpatient
plastic surgery, a rate that compares favorably with
other surgical specialties, as evidenced in Table 1.
Likewise, when stratifying according to five of the
most common plastic surgery procedures per-
formed in the outpatient setting, the rate ranged
from 0.23 to 4.14 percent. For comparison, the
unplanned readmission rate for the 3045 out-
patient mastectomies captured in the data set was
3.7 percent. Although it is unclear from the pres-
ent study what factors have led to such a low read-
mission rate, experience-driven improvements in
patient care and surgical techniques in outpatient
plastic surgery with concomitant enhancements in
patient selection are likely contributors.
Examination of readmissions revealed that
more than half occurred with at least one com-
plication. Of the patients with only one compli-
cation listed, deep surgical-site infection was the
most common singular complication. In patients
who were readmitted with two or more complica-
tions, surgical-site infections also proved to be the
most prevalent, followed by wound disruption and
graft/prosthesis failure. These are not necessarily
unexpected results, as patients undergoing plastic
surgery in an outpatient setting are often relatively
healthy and therefore may not be at increased
risk for medical complications frequently associ-
ated with preoperative comorbidities. In addition,
some outpatient plastic surgery procedures may
be considered less invasive with relatively shorter
operative times, allowing for abbreviated postop-
erative recovery periods and making medical com-
plications related to immobility less likely. We hope
these results will serve as benchmark data regard-
ing surgical-site infections and their involvement
in readmissions after outpatient plastic surgery.
Although previous studies have investigated
predictors of unplanned hospital admission fol-
lowing outpatient surgery, few have examined
predictors for readmission after initial discharge.*
Through our multivariate regression analysis, we
found American Society of Anesthesiologists class
3 or 4 physical status, obesity, and wound infection
within 30 days of the operation to be significant
predictors of readmission after outpatient plastic
surgery. We did not include albumin levels in our
analysis, because only 25.6 percent of the outpa-
tient plastic surgery procedures had recorded pre-
operative albumin levels. Analysis of this variable
would therefore not have been representative of
the entire population. Considering that plastic
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surgery involves the manipulation of soft tissues
and soft-tissue spaces, it is not surprising that a
history of wound infection within 30 days before
the index operation predisposes patients to post-
operative complications and subsequent hospital
readmission. It is known that obese patients are at
increased risk for wound healing issues and sub-
sequent infection. These factors are likely impor-
tant contributors to their overall increased risk of
postoperative readmission following outpatient
plastic surgery. Lastly, individuals who had an
American Society of Anesthesiologists classifica-
tion of 3 or 4, which reflects systemic disease and
the level of baseline health, could have been less
mobile or had wound healing problems that pre-
disposed them to medical and surgical complica-
tions. These findings have been reported in the
general surgical literature as well.*=*

Knowing that American Society of Anesthe-
siologists class 3 or 4 physical status, obesity, and
recent wound infection serve as risk factors for
readmission after outpatient plastic surgery, plas-
tic surgeons may implement even more tailored
selection methods for elective outpatient proce-
dures. Specifically, elective procedures may be
delayed, if possible, for individuals with a noted
wound infection within 30 days before their sched-
uled operation. In addition, resources allocated
for preventing complications may become more
focused on systems-wide practices such as the com-
prehensive unit-based safety program created by
Wick et al. to reduce surgical-site infections.* How-
ever, given that outpatient plastic surgery covers a
broad range of anatomical areas and procedures,
the success of broad, sweeping solutions may be
unlikely. Nevertheless, these findings provide valu-
able insight into the role of particular influences
on trackable outcomes. Knowledge regarding risk
factors for readmission will possibly contribute to
patient education and help manage patient expec-
tations following outpatient plastic surgery.

It should be noted that the Centers for Medi-
care & Medicaid Services enforces reimbursement
penalties based on all-cause readmissions within
30 days. Using this methodology, both readmis-
sions attributable to the index hospital stay and
those not directly related to the initial inpatient
stay are included in quality-of-care calculations.
Facilities and physicians may therefore be penal-
ized for readmissions not related to their direct
care, creating financial consequences for events
that are not preventable by the hospital and
medical team. We chose to focus our study on
“unplanned readmission,” which the National
Surgical Quality Improvement Program defines as
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readmission related directly to the index opera-
tion, to provide detailed data regarding reasons
for readmission and predictors of readmission. It
is our hope that the Centers for Medicare & Med-
icaid Services and future health care regulation
measures acknowledge the difference between
all-cause readmission and unplanned readmis-
sions, as we have delineated in our study.***

This investigation is not without limitations.
The National Surgical Quality Improvement
Program database tracks only 30-day outcomes,
thereby limiting the evaluation of long-term com-
plications and hospital readmission outside of the
30-day window. Furthermore, the database does
not record all variables germane to plastic surgery,
such as seroma development. We also acknowl-
edge that aesthetic patients may constitute a sepa-
rate cohort from reconstructive patients in plastic
surgery. However, we were hesitant to remove aes-
thetic cases from the “plastics” population, as simi-
lar cases were noted on other services (including
rhinoplasty in otolaryngology and panniculectomy
in general surgery). In addition, over half of these
aesthetic procedures occurred concurrently with a
nonaesthetic procedure. Despite these shortcom-
ings, the numerous advantages attributed to this
robust and validated database serve to counterbal-
ance any associated limitations. By using a surgical
outcomes database that encompasses data from
over 400 participating hospitals, and includes over
7000 outpatient plastic surgery patients, we have
provided potentially valuable information regard-
ing the rate of hospital readmission and predictors
for readmission following plastic surgery.

CONCLUSIONS

Unplanned readmission after outpatient plas-
tic surgery is infrequent and compares favorably
to rates of readmission among other specialties.
Obesity, wound infection within 30 days before
the index operation, and American Society of
Anesthesiologists class 3 or 4 physical status are
independent predictors of readmission. As pro-
cedures continue to transition into outpatient
settings and efforts to reduce costs and improve
patient care continue, these findings will serve to
optimize outpatient surgery use.
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