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Abstract

Background: Wound complications, including surgical site infections (SSIs) and
wound dehiscence, are among the most common complications following spine
surgery often leading to readmission. The authors sought to identify preoperative
characteristics predictive of wound complications after spine surgery.

Methods: The American College of Surgeons National Surgical Quality
Improvement Program database for years 2012—2014 was reviewed for patients
undergoing spine surgery, defined by the Current Procedural Terminology codes.
Forty-four preoperative and surgical characteristics were analyzed for associations
with wound complications.

Results: Of the 99,152 patients included in this study, 2.2% experienced at least
one wound complication (superficial SSI: 0.9%, deep SSI: 0.8%, organ space SSI:
0.4%, and dehiscence: 0.3%). Multivariate binary logistic regression testing found
10 preoperative characteristics associated with wound complications: body mass
index =30, smoker, female, chronic steroid use, hematocrit <38%, infected wound,

inpatient status, emergency case, and operation time >3 hours. A risk score for each Access this article online
patient was created from the number of characteristics present. Receiver operating Website:
characteristic curves of the unweighted and weighted risk scores generated areas www.surgicalneurologyint.com
under the curve of 0.701 (95% ClI: 0.690-0.713) and 0.715 (95% CI: 0.704-0.726), DOL:
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respectively. Patients with unweighted risk scores >7 were 25-fold more likely to
develop a wound complication compared to patients with scores of 0. In addition,
mortality rate, reoperation rate, and total length of stay each increased nearly
10-fold with increasing risk score.

Conclusion: This study introduces a novel risk score for the development of

wound dehiscence and SSls in patients undergoing spine surgery, using new risk
factors identified here.

This is an open access article distributed under the terms of the Creative Commons Attribution-NonCommercial-ShareAlike 3.0 License, which allows others to remix, tweak, and
build upon the work non-commercially, as long as the author is credited and the new creations are licensed under the identical terms.

For reprints contact: reprints@medknow.com

How to cite this article: Piper KF Tomlinson SB, Santangelo G,Van Galen |, DeAndrea-Lazarus |, Towner , et al. Risk factors for wound complications following spine surgery.
Surg Neurol Int 2017;8:269.

http://surgicalneurologyint.com/Risk-factors-for-wound-complications-following-spine-surgery/

© 2017 Surgical Neurology International | Published by Wolters Kluwer - Medknow

OPEN ACCESS - Editor: —



Surgical Neurology International 2017, 8:269

http://www.surgicalneurologyint.com/content/8/1/269

Key Words: Spine surgery, surgical site infection, wound dehiscence, wound

complication, risk factors

INTRODUCTION

The increasing cost associated with spine surgery is a
well-known problem affecting the United States (US)
healthcare system; this is becoming more important
with the increasing prevalence of spine surgeries.
From 2002 to 2007, the rate of complex spine surgery
increased almost 15-fold in the Medicare population.!”)
During the first decade of the 21* century, an estimated
3.6 million spine fusions occurred in the US, responsible
for $287 billion in healthcare expenses.!'® Addressing
the reducible costs of spine surgery (c.g., preventable
complications and readmissions) 1s critical for
promoting healthcare cfficiency and improving surgical
outcomes. 225+

Among the most common postoperative complications
associated with readmissions are wound complications,
including  surgical ~ site  infections  (SSIs)  and
dehiscence.**! Neurosurgical SSIs have been reported as
the highest costs of all specialty-based SSls, on average
contributing to a $23,755 per case increase in cost
compared to those cases without SSIs.*" Expectedly,
SSIs in spine surgery have been associated with increased
mortality rates, readmission rates, and hospital length of
stay (LOS).2#1 Similar to SSIs, wound dehiscence is a
costly complication reported as the second most common
postoperative complication in spinal fusion procedures.!"!

Given the relatively low percentage of wound infections
and dehiscence in spine surgery, it is difficult to develop
a cost-effective intervention for reducing these rates. One
approach to this problem is to identify patients who are
at an increased risk of wound complications and may
benefit from more intensive preventative wound care.
There have been various cffective interventions aimed
at reducing wound complications.!"#*!112 However,
implementation on a wide-scale manner can be costly
and time-consuming. At present, the field lacks a robust
bedside tool for stratifying wound complication risk at
the individual-patient level.

In the present study, we sought to determine preoperative
characteristics independently associated with wound
complications in patients undergoing spine surgery.
Using these factors, we developed a novel risk score for
this cohort that may be used to calculate a patient’s
risk of developing a wound complication including
organ-space SSI, deep incisional SSI, superficial SSI, or
dehiscence. Further validation of this methodology may
allow clinicians to anticipate high-risk cases and adjust
perioperative management with the goal of reducing
occurrences of wound complications.

MATERIALS AND METHODS

Data acquisition

Data were collected from the National Surgical Quality
Improvement Project (NSQIP) dataset during the years
2012-2014. Organized by the American College of
Surgeons (ACS), the NSOIP database 1s a collection
of perioperative data sourced from deidentified
surgical cases at over 700 hospitals in the US. Data
allocation at each participating site is performed by
an ACS-trained Surgical Clinician Reviewer (SCR),
who collects information in a standardized manner,
maintains a degree of separation from the hospital’s
physicians, and undergoes regular audits." Over 300
perioperative characteristics are reported for each case
and postoperative follow-up is documented for 30 days.
The full training and auditing process of the SCRs is
detailed at the ACS NSOIP website: https:/www.facs.org/
quality-programs/acs-nsqip.!"7%

Univariate and multivariate analyses

All  patients who  underwent spine  surgery
between 2012 and 2014 were identified by the
Current  Procedural = Terminology  (CPT)  codes

[Supplemental Table S1]. Thirty-nine preoperative
characteristics from the NSQIP dataset of interest
were defined a priori based on potential associations
with wound complications [Table 1]. Patients with
incomplete datasets in respect to these characteristics

were  excluded, resulting in 99,152 patients
analyzed [Figure 1]. Categorical variables were
converted to binary variables prior to analysis

using the following criteria: [American Society of
Anesthesiologists  (ASA)  classification  score  =3;
Age <45; 45 <Age <55; 55 <Age <65; Age =05 years;
operation time >3 hours; BMI <18.5, 18.5-25, 25-30),
>30; WBC =10,000/uL; hematocrit <38%; platelet
count <150,000/ul; dependent functional status;
wound classification].*5213) Cases were subdivided by
procedure (osteotomies, arthrodesis, instrumentation,
use of graft, or procedure for fractures) to analyze for
utility of a risk score encompassing all spine surgeries.

Four specific wound complications tracked by NSQOIP
were examined n this study: dehiscence, superficial
SSI, deep SSI, and organ-space SSI. To construct a
generalizable risk score, a composite binary outcome
representing the occurrence of any wound complication
was defined. Preoperative characteristics underwent
univariate analysis for association with the composite
wound complication outcome measure using Chi-square
tests and Fischer’s exact tests where appropriate.
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Table 1: Summary of univariate analysis results for all
wound complications

Variable Number of Wound Odds ratio
patients (%) comp (%) (95% CI)

Female sex 48,386 (48.8) 2.4 1.2 (1.1-1.3)*
White ethnicity 80,945 (81.6) 2.1 0.8 (0.7-0.8)*
Black ethnicity 8,364 (8.4) 3.2 1.5(1.3-1.7)*
Inpatient procedure 74769 (75.4) 2.5 2.1(1.8-2.3)*
Age <45 19,386 (19.6) 2.3 1.0(0.9-1.2)

45 <Age <55 21,274 (21.5) 2.2 1.0 (0.9-1.1)

55 <Age <65 24,260 (24.5) 2.2 1.0 (0.9-1.1)

Age =65 34,232 (34.5) 2.2 1.0 (0.9-1.1)

Performed by neurosurgeon 63,450 (64.0) 1.9 0.7 (0.7-0.8)*
BMI <18.5 1,121 (1.1) 2.2 1.0 (0.7-1.5)

18.5 <BMI <25 20,298 (20.5) 1.9 0.8 (0.7-0.9)*
25 <BMI <30 33,159 (33.4) 1.8 0.7 (0.7-0.8)*
BMI =30 44,574 (45.0) 2.7 1.5 (1.4-1.6)*
Diabetes 17,456 (17.6) 3.2 1.6 (1.5-1.8)*
Current smoker 23,256 (23.5) 2.1 1.3(1.2-1.4)*
Dyspnea 5,525 (5.6) 2.8 1.3(1.1-1.5)*
Dependent functional status 4,237 (4.3) 4.9 2.4 (2.1-2.8)*
Ventilator dependent 208 (0.2) 6.7 3.2(1.9-5.5)*
History of COPD 4,671 (4.7) 3.1 1.5(1.2-1.7)*
Ascites 51(0.1) 9.8 4.8(1.9-12.1)*
History of CHF 516 (0.5) 6.8 3.2(2.3-4.6)*
Anti-HTN medication use 50102 (50.5) 2.5 1.3(1.2-1.4)*
Renal failure 200(0.2) 8.5 4.1(2.5-6.8)*
Dialysis 717 (0.7) 6.1 2.9 (2.1-4.0)*
Disseminated cancer 1,448 (1.5) 3.7 1.7(1.3-2.3)*
Wound infection 3,560 (3.6) 9.2 5.1 (4.5-5.8)*
Steroid use 4,466 (4.5) 3.8 1.8 (1.5-2.1)*
Weight loss 533 (0.5) 5.6 2.7 (1.8-3.8)*
Bleeding disorder 2,510 (2.5) 4.8 2.3(1.9-2.8)*
Transfusion 536 (0.5) 6.5 3.1(2.2-4.4)*
Preoperative sepsis 2,528 (2.5) 8.9 4.7 (4.1-5.4)*
WBC count <4 2,369 (2.4) 2.4 1.1(0.8-1.4)

WBC count =10 15,617 (15.8) 35 1.8 (1.6-2.0)*
Hematocrit <38% 24,709 (24.9) 3.8 2.3(2.1-2.5)*
Platelet <150 5,409 (5.5) 2.9 1.4 (1.1-1.6)*
Emergency case 3,228 (3.3) 1.3 3.8(3.3-4.3)*
Wound Class =l 6,322 (6.4) 9.4 5.9 (5.3-6.5)*
ASA Class =llI 47,050 (47.5) 3.0 2.1(1.9-2.3)*
Operative time =3 h 25,388 (25.6) 2.9 1.5(1.3-1.6)*

BMI: Body Mass Index, COPD: Chronic Obstructive Pulmonary Disease, HTN:
Hypertension, CHF: Congestive Heart Failure, WBC:White Blood Cell, ASA:American
Society of Anesthesiologists, Cl: Confidence Interval. *Significant variables by a P<0.01

Variables were gated for entry into multivariate modeling
using a P value threshold of P = 0.01. These factors
were then submitted into a multivariate binary logistical
regression model for association with the “any wound
complication” composite outcome (entry level = 0.01,
exit = 0.05). Statistical significance was determined by
using an adjusted o from a Holm-Bonferroni correction.
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Query NSQIP database

111,892 spinal neurosurgery
cases identified between the
years of 2012 - 2014

l

Curate study dataset

99,152 cases preserved after
list-wise exdusion of patients
with incomplete datasets

|

Univariate testing

Thirty three significant
factors identified for inclusion
in multivariate analyses

l

Multivariate testing and
risk score development

Ten independent predictors
identified for risk score
development

Figure |: Flow chart of data allocation

For each factor, odds ratios were calculated. Statistical
analysis was performed with a combination of Statistical
Analysis Software (SAS Institute Inc., Cary, NC) and
Statistical Package for the Social Science (SPSS)
software (version 24.0 IBM).

Risk score computation

Ten preoperative characteristics deemed  statistically
significant by multivariate analysis were used in generating
weighted and unweighted risk scores. For the unweighted
risk score, each independent risk factor was given a value
of 1 when present. The factors were summed to create
each individual patient’s risk score, ranging from 0 to
10. A weighted risk score was created using adjusted
multivariate odds ratios, consistent with previous risk
score computations.!”! Patients were stratified by the
unweighted risk score into groups. Those groups with
fewer than 100 cases were considered together as a single
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group which applied to unweighted scores of =8. The risk
scores and associated wound complications were used to
generate a receiver operating characteristic (ROC) curve,
and an area under the curve (AUC) was used to assess
the predictability of the scoring system. ROC analysis
was conducted using MATLAB 2016a scripts and SPSS
software (version 24.0 IBM).

RESULTS

In total, 99,152 spine surgery cases with complete
datasets were analyzed [Table 2]. The overall wound
complication rate in this cohort was 2.2%. Individual
wound complication rates were as follows: superficial
SSI: 0.9%, deep SSI: 0.8%, organ space SSI: 0.4%, and
dehiscence: 0.3%. Of the 292 patients who experienced
wound dehiscence, 135 (46%) also had concomitant
SSI. The presence of at least one wound complication
was associated with an increased 30-day mortality from
0.5% to 0.8%, an increased average postoperative stay
from 3 to 6 days, and an increased rate of reoperation
from 2.3% to 42%. For all wound complications, the

Table 2: Summary of clinical characteristics

Variable Number of patients (% of total)
Gender

Male 50,766 (51.2)

Female 48,386 (48.8)
Age (years)

Age <45 19,386 (19.6)

45 <Age <55 21,274 (21.5)

55 <Age <65 24,260 (24.5)

Age =65 34,232 (34.5)
BMI

BMI <18.5 1,121 (1.1)

18.5 <BMI <25 20,298 (20.5)

25 <BMI <30 33,159 (33.4)

30 <BMI <35 24,557 (24.8)

BMI =35 20,017 (20.2)
Race

White 80,945 (81.6)

Black 8,364 (8.4)

Other 9,843 (9.9)
Medical co-morbidities

Current smoker 23,256 (23.5)

Diabetes 17,456 (17.6)

Anti-HTN medication use
Adverse wound outcome

50,102 (50.5)

Superficial SSI 906 (0.9)
Deep SSI 793 (0.8)
Organ space SSI 356 (0.4)
Dehiscence 292 (0.3)
Any wound complication 2,196 (2.2)

BMI: Body Mass Index, HTN: Hypertension, SSI: Surgical Site Infection

http://www.surgicalneurologyint.com/content/8/1/269

average postoperative day of occurrence was 14 days with
a standard deviation (SD) of 9 days (superficial SSI:
16 = 8; deep SSI: 13 = 10; organ space SSI: 11 = 10;
dehiscence: 17 = 8) [Figure 2].

Univariate  analysis  identified 33 characteristics
significantly related to an increased risk of developing a
postoperative wound complication [Table 1]. Of those
univariate-significant factors, subsequent multivariate
analysis using the composite complication
outcome identified 10  significant  independent
predictors [Table 3]. No associations were found with
spine procedure type when analyzing CPT codes.
Weighted and unweighted risk scores created using
the 10 predictors exhibited similar performance for
classifying patients by the presence of at least one
wound complication. Unweighted and weighted risk
scores generated ROC AUCs of 0.701 (95% CI: 0.690-
0.713) and 0.715 (95% CI: 0.704-0.726), respectively.
The unweighted risk score was considered for further
analyses due to intuitive clinical applicability and
similar performance to the weighted model. When the
unweighted risk score was further analyzed (median
score = 3, mean = 2.6), we found wound complication

wound

Table 3: Summary of multivariate analysis results for all
wound complications

Predictor 0dds ratio (95% Cl) Score (%)
Wound Class =II 4.0 (3.5-4.6) 1600.7
Operative time =3 h 1.6 (1.5-1.8) 170.0
ASA Class =llI 1.4 (1.3-1.5) 118.4
BMI =30 1.3 (1.3-1.5) 54.0
Hematocrit <38% 1.4 (1.3-1.5) 50.7
Inpatient procedure 1.4 (1.3-1.6) 38.6
Emergency case 1.6 (1.3-1.8) 30.3
Current smoker 1.3(1.2-1.4) 26.4
Steroid use 1.5(1.3-1.7) 22.3
Wound infection 1.3(1.1-1.5) 8.7

ASA:American Society of Anesthesiologists, BMI: Body Mass Index, Cl: Confidence
Interval.All P<0.001

3
—&—Sup SSI

2 Deep SSI
9 Org SSI
8 2 —x—Dehis
E —e—Any Comp
a
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z

0 5 10 15 20 25 30
POSTOPERATIVE DAYS

Figure 2: Postoperative occurrence of wound complication
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rates of 0.7% in those with a risk score of 0 compared to
17.5% in those with a risk score =8 [Table 4; Iigure 3].
An increase in risk score was also associated with
increasing rates of mortality, length of stay, and return
to the operating room [Table 5]. Among patients with
a score of =5 (“high risk” group), there was a 4-fold
increased rate of wound complication compared to those
with a <5 (“low risk” group) [Table 4].

DISCUSSION

In this study, we examined preoperative factors associated
with postoperative wound complications following spine
surgery. Using a sample encompassing nearly 100,000 cases
from a national surgical database, we characterized wound
complication rates and identified independent predictors
associated with the development of at least one wound
complication. Further, we implemented a novel scoring
system for stratifying preoperative risk and demonstrated
its performance among our sample. This study provides
the largest to-date analysis of SSIs and dehiscence in spine
surgery. Patient characteristics and wound complication
rates [Table 2] were similar to other spine surgery cohorts
with wound complication rates of 0.2-4.2%.11%2331.35:41]

http://www.surgicalneurologyint.com/content/8/1/269

Several of the characteristics have previously been reported
as potential risk factors for SSI or dehiscence in specific
spine surgeries. For example, a recent study of posterior
cervical spine surgery identified BMI >35 kg/m?, chronic
steroid use, prolonged operation time, hematocrit <33%,
and ASA class >2 as independent risk factors for
postoperative SSL.F7M Other studies have found smoking
to be correlated with superficial, deep, and organ space
SSLZ2932) Interestingly, some factors previously found to
be associated with SSI in spine surgery including chronic
hypertension and diabetes mellitus were not significant
here.?” This discrepancy may be due to differing definitions
of these variables, the larger sample size used in this study,
or changes in population characteristics over time.

2 ~-Sup SS

8 15 -mDeep SSI

E 10 Org SSI

o 5 Dehis _4A
P -x-Any Comp )/%’-/.’_( :

o

0 1 2 3 4 5 6 7 =8
WOUND COMPLICATION RISK SCORE

Figure 3:Wound complication incidence by risk score

Table 4: Increasing risk score and associated rates of wound complications

Risk Number of patients Superficial SSI Deep SSI 0S SSI Dehiscence Any wound complication

score (n, % of total) (n, %) (n, %) (n, %) (n, %) (n, %)

0 5,716 (5.8) 22 (0.4) 11(0.2) 6 (0.1) 5(0.1) 41 (0.7)

1 17,571 (17.7) 63 (0.4) 35(0.2) 18(0.1) 20 (0.1) 126 (0.7)

2 26,177 (26.4) 156 (0.6) 112 (0.4) 32(0.1) 34 (0.1) 316 (1.2)

3 24,504 (24.7) 258 (1.1) 170 (0.7) 57(0.2) 76 (0.3) 522 (2.1)

4 15,690 (15.8) 213 (1.4) 196 (1.2) 91 (0.6) 87 (0.6) 540 (3.4)

5 6,634 (6.7) 119(1.8) 145 (2.2) 78 (1.2) 45(0.7) 365 (5.5)

6 2,148 (2.2) 58 (2.7) 81(3.8) 45 (2.1) 19(0.9) 195 (9.1)

7 632 (0.6) 15 (2.4) 38 (6) 23 (3.6) 4(0.6) 77(12.2)

>8 80 (0.1) 2(2.5) 5(6.3) 6 (7.5) 2(2.5) 14 (17.5)

Overall 99,152 906 (0.9) 793 (0.8) 356 (0.4) 292 (0.3) 2,196 (2.2)

SSI: Surgical Site Infection, OS: Organ Space

Table 5: Complications associated with increasing risk score

Risk score Number of patients Mortality (%) Return to Post-operative Days to 1% wound
(% of total) OR (%) LOS (median) complication (median)

0 5,716 (5.8) 0.1 1.1 0 16

1 17,571 (17.7) 0.2 1.5 1 16

2 26,177 (26.4) 0.4 2.1 1 15

3 24,504 (24.7) 0.6 3.2 2 15

4 15,690 (15.8) 0.8 4.6 3 15

5 6,634 (6.7) 1.3 7.1 4 13

6 2,148 (2.2) 1.4 9.8 5 2

7 632 (0.6) 0.3 1.1 7 0

>8 80 (0.1) 0 12.5 8 2

Overall 99,152 0.5 3.2 2 14

OR: Operating Room, LOS: Length of Stay
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Our study is the first to identify risk factors for all wound
complications including dehiscence and SSIs in patients
undergoing spine surgery. For wound complications,
specific factors such as inpatient status and emergent
casc classification are first reported here. Although
some risk factors associated with dehiscence have been
published previously in relation to other types of surgery,
they have not been associated with wound complications
specifically after spine surgery.®*** While our study does
not include postoperative characteristics that may be
associated with wound complications, we choose to limit
our analysis to preoperative and surgical characteristics
to have a scoring system that can be utilized without
missing variables prior to surgery.?’!

Existing NSOIP-derived risk scores have shown promise
in predicting outcomes within other surgical fields.?)
In the present study, our risk score could classify patients
based on the occurrence of =1 wound complication with
relatively strong performance (AUC unweighted risk
score = 0.701, weighted risk score = 0.715). The patients
in this study with a risk score of =5 encompassed less
than 10% of the total number of patients undergoing
spine surgery but contained 30% of the wound
complications that occurred. This risk score threshold is
of clinical importance as those with a score of =5 have
a mortality rate of 1.2%, average postoperative length of
stay of 5 days, and 8% rate of returning to the operating
room within 30 days compared to mortality rate of 0.5%,
average postoperative length of stay of 3 days, and 3%
rate of returning to the operating room within 30 days in
those with a score of <5. These findings highlight that
a small subset of patients account for a disproportionate
amount of surgical complications and are a “high risk”
group that may be used for future validation studies.

Although NSQIP-based risk scores have been introduced
within many different specialties,?**# the field of spine
surgery currently lacks a robust scoring system for SSIs
or dehiscence. While wound dehiscence and surgical site
infections are separate entities, upon multivariate analysis
of cach individual wound complication we found nearly
all associations with preoperative characteristics were
overlapping, and previous studies showed similarities in
preventative therapies. For example, there is extensive
literature on the wuse of negative pressure wound
vacuum-assisted closures (VACs) to prevent infection
and dehiscence, including studies on spine surgery.!"** In
addition, our results showed no significant associations
of CPT codes with wound complications, highlighting
the clinical utility of an overall spine surgery risk score
applicable to many different spine surgeries. Spine
procedures often involve similar surgical approaches,
operative spaces, and closures that play an important role
in the development of wound complications. Similarly,
other studies on specific spine surgeries have identified
overlapping perioperative characteristics associated with

http://www.surgicalneurologyint.com/content/8/1/269

SSIs and dehiscence.[1%202%313] Thus, a risk score for all

wound complication has merit in that the preoperative
characteristics and potential interventions significantly
overlap.

One notable advance of the present study is the
rigorous vetting of preoperative data to exclude patients
with incomplete datasets and missing variables. The
handling of missing data in NSOIP-based studies has
come under increased scrutiny and excluding patients
with incomplete data entry is expected to address
these concerns." Limitations of this study primarily
concern the retrospective nature of the analysis and the
corresponding  possibility of selection bias. While the
NSQIP database provides strength to the study with
a large study population, it is limited in some of the
characteristics reported. One limitation is NSOIP does
not report on postoperative complications occurring
after 30 days. Therefore, this analysis and scoring
system is limited to 30 days for wound complication
prediction, even though other studies have reported
wound complications after 30 days as supported by
Figure 2.1 In addition, NSQIP is not a spine database
and therefore does not report spine-specific variables.
Unreported variables not included in this analysis that
would be important in relation to wound complications
include antibiotics administered, drains used, and other
closure methods. While this risk scoring system is not
exhaustive, it does provide a method for predicting wound
complications within 30 days using a minimal number of
variables that will benefit from further validation studies
using prospective surgical cohorts.

Future work will be aimed at extending this risk score
to include spine-specific variables and outcomes beyond
30 days for a more comprehensive scoring system.
Additionally, further validation of this risk score is
important by measuring the clinical response of providing

preventative interventions for wound complications
among identified “high-risk” patients in attempt
to implement targeted cost-effective interventions.

Such interventions include systemic antibiotics, local
intraoperative antibiotics, multimodal preoperative skin
preparation, negative pressure wound therapy, more
extensive incisional closure (e.g. muscle flap closure),
and more extensive postoperative wound care. %1224
For example, the use of intraoperative local vancomycin
was found to reduce SSI rates from 6.3% to 0.8% and
reduce infection duration by over 18 days in patients
undergoing instrumented spine surgery.”! Featherall
et al. proposed a bundle of 9 interventions to reduced
SSIs in spine surgery that lead to a 50% reduction in
SSIs and savings of nearly $1000 per patient.") Adogwa
et al. showed that negative pressure wound therapy
reduced the incidence of wound dehiscence by 50%
in thoracolumbar fusions, which is similar to many
wounds for other spine surgeries.!!! Another study of
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235 patients who underwent spine surgery showed
the use of 2-octyl-cyanoacrylate (Dermabond, Ethicon
Inc., Somerville, NJ, USA) reduced the total infection
rate to 0.43% compared to the historical control group
of 2.2%.”) Many of these interventions have shown
promise in reducing wound complications particularly
in spine surgery. While these interventions are costly to
provide to all patients, a risk score may help target these
interventions to the most vulnerable patients.

CONCLUSION

This study introduces a novel preoperative risk score
for the development of wound dehiscence and SSIs in
patients undergoing spinal surgery. The results suggest
that a subset of spine surgery patients account for a
disproportionate percentage of adverse wound outcomes,
suggesting that high-risk patients may be identified
before surgery. Further development of this risk score
may prove useful for identifying high-risk patients that
might benefit from more intensive wound management.
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Supplemental Table S1: Current Procedural Terminology
Codes for spine surgery analyzed

22010, 22015, 22100, 22101, 22102, 22210, 22212, 22214, 22220,
22222, 22224, 22318, 22319, 22325, 22326, 22327, 22328, 22523,
22524, 22532, 22533, 22534, 22548, 22554, 22556, 22558, 22585,
22590, 22595, 22600, 22610, 22612, 22614, 22630, 22632, 22800,
22802, 22804, 22808, 22810, 22812, 22818, 22819, 22830, 22840,
22841, 22842, 22843, 22844, 22845, 22846, 22847, 22848, 22849,
22850, 22851, 22852, 22855, 22899, 27080, 63001, 63003, 63005,
63011, 63012, 63015, 63016, 63017, 63020, 63030, 63035, 63042,
53043, 63044, 63045, 63046, 63047, 63048, 63050, 63051, 63055,
63056, 63057, 63064, 63075, 63076, 63077, 63078, 63080, 63081,
63082, 63085, 63087, 63090, 63101, 63102, 63103, 63170, 63172,
63173, 63180, 63185, 63191, 63196, 63200, 63250, 63251, 63252,
62265, 63266, 63267, 63268, 63270, 63271, 63272, 63273, 63275,
63276, 63277, 63278, 63280, 63281, 63282, 63285, 63286, 63287,
63290, 63295, 63300, 63301, 63302, 63303, 63304, 63305, 63307,
63308, 63685, 63700, 63704, 63707, 63709, 63710, 63740, 63741, 69990






