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Abstract: Prematurity is associated with surgical complications. This study sought to determine
the risk of prematurity on 30-day complications, reoperations, and readmissions following ≥7-level
PSF for AIS which has not been established. Utilizing the American College of Surgeons National
Surgical Quality Improvement Program (ACS NSQIP)-Pediatric dataset, all AIS patients undergoing
≥7-level PSF from 2012–2016 were identified. Cases were 1:1 propensity score-matched to controls
by age, sex, and number of spinal levels fused. Prematurity sub-classifications were also evaluated:
extremely (<28 weeks), very (28–31 weeks), and moderate-to-late (32–36 weeks) premature. Uni-
variate analysis with post hoc Bonferroni compared demographics, hospital parameters, and 30-day
outcomes. Multivariate logistic regression identified independent predictors of adverse 30-day
outcomes. 5531 patients (term = 5099; moderate-to-late premature = 250; very premature = 101;
extremely premature = 81) were included. Premature patients had higher baseline rates of multiple
individual comorbidities, longer mean length of stay, and higher 30-day readmissions and infections
than the term cohort. Thirty-day readmissions increased with increasing prematurity. Very premature
birth predicted UTIs, superficial SSI/wound dehiscence, and any infection, and moderate-to-late
premature birth predicted renal insufficiency, deep space infections, and any infection. Prematurity of
AIS patients differentially impacted rates of 30-day adverse outcomes following ≥7-level PSF. These
results can guide preoperative optimization and postoperative expectations.

Keywords: adolescent idiopathic scoliosis; prematurity; posterior spinal fusion; complications;
short-term outcomes

1. Introduction

Despite a slight decline in prevalence in recent decades, more than 10% of births in
the United States continue to be preterm, defined as a birth that occurs before 37 weeks
of gestation [1]. Prematurity has a well-delineated association with increased rates of
comorbidities and complications in childhood and throughout life, including, but not
limited to, higher rates of cardiovascular, respiratory, and behavioral/cognitive conditions
as well as increased morbidity and mortality in the neonatal period [1–8]. The management
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of premature patients must take into consideration challenges that are not as relevant to
individuals born at term. Understanding and accounting for such differences can allow
providers to better optimize the health of patients with a history of premature birth when
planning for surgical procedures later in life.

Adolescent idiopathic scoliosis (AIS) is the most common form of scoliosis and is
defined as idiopathic scoliosis in individuals 10–18 years old [9]. Little is known about the
exact etiology of AIS, although studies suggest a multi-factorial origin [10–14]. Existing liter-
ature has reported a prevalence between 2 and 9.2%, although only approximately 0.23% of
patients end up requiring surgical treatment [15,16]. Operative treatment is performed with
spinal fusion through either an anterior, posterior, or combined approach, with posterior
spinal fusion (PSF) with instrumentation identified as the gold standard [17,18]. AIS has
been shown to have a higher incidence among individuals born prematurely. Premature
populations also generally experience higher complication rates when undergoing correc-
tive surgeries for congenital defects [11,19–22]. Despite this, the impact of prematurity on
surgical outcomes, specifically in AIS patients, is not well-documented.

The purpose of this study was to explore the association between history of prematu-
rity at birth and short-term surgical outcomes in AIS individuals undergoing PSF. Addition-
ally, the impact of degree of prematurity at birth, along with differences across prematurity
groups, were assessed with respect to short-term surgical outcomes, with the hypothesis
that prematurity, as well as increasing degree of prematurity of birth, would be respectively
associated with an increased incidence of short-term postoperative adverse outcomes.

2. Materials and Methods

The American College of Surgeons National Surgical Quality Improvement Program
(ACS NSQIP)-Pediatric dataset was queried to identify AIS patients who underwent
≥7-level PSF from 2012–2016, using the International Classification of Diseases (ICD-9) code
737.30 and the Current Procedural Terminology (CPT) codes 22,802 and 22,804. The NSQIP
variable “PREM_BIRTH” allowed for the identification of patients born before 37 weeks
of gestation. Patients from this subset of all operative AIS patients were subsequently
propensity score-matched to a cohort of full-term (≥37 weeks) individuals for age, sex, and
number of spinal levels fused. Additionally, premature patients were further stratified by
World Health Organization (WHO) preterm categories: extremely premature (<28 weeks),
very premature (28 ≤ x < 32 weeks), moderate-to-late premature (32 ≤ x < 37 weeks), and
term (≥37 weeks).

Age, sex, race, and baseline comorbidities were identified and compared between
cohorts. Comorbidities evaluated included history of asthma, bronchopulmonary dyspla-
sia/chronic lung diseases, structural pulmonary/airway abnormalities, esophageal/gastric/
intestinal diseases, previous cardiac surgery, developmental delay/impaired cognitive sta-
tus, seizure disorders, cerebral palsy, structural central nervous system abnormalities, and
neuromuscular disorders. Cohorts were also compared for hospital-related and intraoper-
ative variables, including total operative time and length of stay. Rates of complications,
readmissions, and reoperations within the 30-day postoperative period were compared.
Complications evaluated included superficial surgical site infections (SSI), wound dehis-
cence, deep space infections, pneumonia, urinary tract infection (UTI), renal insufficiency,
transfusion, stroke/cerebrovascular accident, cardiac arrest, pulmonary embolism (PE),
unplanned reintubation, acute renal failure, and sepsis.

Comparisons of baseline characteristics, hospital-related parameters, and readmis-
sion, reoperation, and complication rates between the premature and term cohorts were
computed using appropriate parametric tests. Multivariate logistic regression evaluated
independent outcome predictors utilizing prematurity group, age, sex, race, and individual
baseline comorbidities as covariates. Univariate analysis with post hoc Bonferroni com-
pared demographics, hospital parameters, and 30-day outcomes. All statistical calculations
were performed in SPSS version 24.0 (IBM Corp., Armonk, NY, USA), and the threshold for
statistical significance was set at p < 0.05.
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3. Results
3.1. Demographics

A total of 5531 patients were included for analysis, of which 5099 (92.2%) were born
at term and 432 (7.8%) were born premature. Of the 432 patients born premature, 250
(57.9%) were moderate-to-late premature, 101 (23.4%) were very premature, and 81 (18.8%)
were extremely premature. Following propensity score-match, cohorts of 432 premature
patients and 432 term patients were analyzed. Premature and term cohorts did not differ
significantly by age, sex, and race. The average age was 14.1 years in the premature cohort
and 14.4 years in the term cohort (p = 0.071) (Table 1). The premature cohort was 67.6%
females compared to 64.4% females in the term cohort (p = 0.315). The premature cohort
was 76.5% White and 21.8% Black, while the term cohort was 80.1% Black and 16.9% White
(p = 0.109) (Table 1).

Table 1. Demographics of premature and term AIS patients who underwent PSF from 2012–2016
propensity-score matched for age, sex, and levels fused.

Demographics Premature Term p-Value

Number 432 432

Age (years) 14.1 14.4 0.071

Sex
Male 32.4% 35.6%

0.315Female 67.6% 64.4%

Race
White 76.5% 80.1%

0.109Black 21.8% 16.9%
Other 1.7% 3.1%

3.2. Comorbidities and Hospital-Related Parameters

Significant differences in the rates of baseline comorbidities between the two cohorts
were observed. Premature patients had significantly greater rates of neuromuscular disease
(30.1% vs. 22.7%), asthma (12.5% vs. 5.8%), bronchopulmonary dysplasia/chronic lung
disease (7.4% vs. 1.9%), esophageal/gastric/intestinal disease (15.0% vs. 7.2%), previous
cardiac surgery (7.6% vs. 1.4%), seizure disorder (14.8% vs. 5.3%), structural CNS abnor-
mality (19.7% vs. 7.6%), cerebral palsy (22.7% vs. 4.9%), and cognitive impairment (36.3%
vs. 11.6%), all p < 0.05 (Table 2).

Table 2. Baseline comorbidities of propensity-score matched premature and term AIS patients who
underwent PSF from 2012–2016. Bold values are statistically significant (p < 0.05).

Baseline Comorbidities Premature Term p-Value

Neuromuscular Disorder 30.1% 22.7% 0.014

Asthma 12.5% 5.8% 0.001

Chronic Lung Disease 7.4% 1.9% <0.001

Structural Pulmonary/Airway Abnormalities 6.7% 3.9% 0.069

Esophageal/Gastrointestinal Disease 15.0% 7.2% <0.001

Previous Cardiac Surgery 7.6% 1.4% <0.001

Seizure Disorder 14.8% 5.3% <0.001

Structural CNS Abnormality 19.7% 7.6% <0.001

Cerebral Palsy 22.7% 4.9% <0.001

Cognitive Impairment 36.3% 11.6% <0.001

Evaluating for hospital-related parameters, the premature cohort had a significantly
higher average American Society of Anesthesiologists (ASA) classification than the term
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cohort (ASA III: 36.1% vs. 19.0%, respectively; p < 0.001), as well as a longer average length
of stay (6.5 days vs. 5.6 days, respectively; p = 0.045) (Table 3). There was no difference in
operative time (premature: 305.1 vs. term: 296.3 min, p = 0.252) or fusion length (premature:
43.3% vs. term: 39.4% ≥13-level fusions, p = 0.240) between the two cohorts.

Table 3. Baseline comorbidities, hospital parameters, and outcomes across term (≥37 weeks), and
preterm (includes MLP, VP, and EP) patients. Bold values are statistically significant (p < 0.05).

Operative and Hospital Related Parameters Term Preterm p-Value

ASA Classification

I 20.6% 8.3%

<0.001
II 58.6% 53.7%
III 19.0% 36.1%
IV 1.9% 1.6%
V 0% 0%

Operative Time (minutes) 296.3 305.1 0.252

Hospital Length of Stay (days) 5.6 6.5 0.045

Fusion Length

7–12 Levels 60.6% 56.7%
0.240≥13 Levels 39.4% 43.3%

30-Day Complications 4.2% 6.3% 0.168

Superficial Incisional SSI 0.7% 0.9% 0.704
Wound Dehiscence 0.7% 1.2% 0.477
Deep Space Infections 0.9% 2.1% 0.162
Pneumonia 0.9% 0.2% 0.178
Urinary Tract Infection 0.5% 1.2% 0.255
Renal Insufficiency 0% 0.5% 0.157

30-Day Reoperations 2.3% 4.6% 0.063

30-Day Readmissions 3.2% 11.0% 0.003

When comparing the 432 premature patients across their various degree of prematurity
subgroups to the 5099 patients born at term, extremely premature patients had significantly
higher baseline rates of the following comorbidities than very premature, moderate-to-late
premature, and term patients, respectively (Table 4): neuromuscular disorder (44.4% vs.
35.6%, 23.2%, and 14.5%), esophageal/GI disease (23.5% vs. 14.9%, 12.4%, and 5.4%),
structural CNS abnormalities (32.1% vs. 24.8%, 13.6%, and 8.9%), cerebral palsy (45.7%
vs. 31.7%, 11.6%, and 4.0%), cognitive impairment (58.0% vs. 41.6%, 27.2%, and 11.0%),
asthma (19.8% vs. 12.9%, 10.0%, and 7.3%), chronic lung disease (19.8% vs. 4.0%, 4.8%,
and 1.6%), and structural pulmonary/airway abnormalities (9.9% vs. 4.0%, 6.8%, and 3.0%;
all p < 0.001). In the extremely premature cohort, 51.9% of patients were ASA Class 3,
while the majority of patients in each of the very premature, moderate-to-late premature,
and term cohorts were ASA I or II (p < 0.001). The proportion of patients who underwent
≥13-level fusions progressively increased with the degree of prematurity, as the term cohort
underwent ≥13-level fusions for 30.2% of PSFs, while the moderate-to-late premature, very
premature, and extremely premature patients underwent ≥13-level fusions 40.0%, 43.6%,
and 53.1% of the time, respectively (p < 0.001). By extension, the operative time also
increased with the degree of prematurity, with the average PSF taking 278.2 min in the
term cohort, and taking 295.2, 310.2, and 329.3 min in the moderate-to-late premature, very
premature, and extremely premature cohorts, respectively (p < 0.001).
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Table 4. Baseline comorbidities, hospital parameters, and outcomes across term (≥37 weeks), and
moderate-to-late prematurity (MLP, 32 ≤ x < 37 weeks), very premature (VP, 28 ≤ x < 32 weeks), and
extremely premature (EP, <28 weeks). Bold values are statistically significant (p < 0.05).

Term Moderate-to-Late
Premature

Very
Premature

Extremely
Premature p-Value

Number of Patients 5099 250 101 81

Baseline Comorbidities

Neuromuscular Disorder 14.5% 23.2% 35.6% 44.4% <0.001
Asthma 7.3% 10.0% 12.9% 19.8% <0.001
Chronic Lung Disease 1.6% 4.8% 4.0% 19.8% <0.001
Structural Pulmonary/Airway Abnormalities 3.0% 6.8% 4.0% 9.9% <0.001
Esophageal/GI Disease 5.4% 12.4% 14.9% 23.5% <0.001
Previous Cardiac Surgery 2.2% 7.2% 8.9% 7.4% <0.001
Seizure Disorder 5.0% 9.6% 22.8% 21.0% <0.001
Structural CNS Abnormality 8.9% 13.6% 24.8% 32.1% <0.001
Cerebral Palsy 4.0% 11.6% 31.7% 45.7% <0.001
Cognitive Impairment 11.0% 27.2% 41.6% 58.0% <0.001

ASA Classification

1 22.9% 8.4% 6.9% 9.9%

<0.001
2 58.9% 61.2% 48.5% 37.0%
3 17.3% 28.8% 41.6% 51.9%
4 0.8% 1.2% 3.0% 1.2%
5 0.0% 0.0% 0.0% 0.0%

Operative Time (minutes) 278.2 295.2 310.2 329.3 <0.001

Fusion Length

7–12 Levels 69.8% 60.0% 56.4% 46.9%
<0.001≥13 Levels 30.2% 40.0% 43.6% 53.1%

Length of Stay (days) 5.1 4.9 5.9 6.5 0.040

3.3. Outcomes

When comparing the propensity score-matched cohorts of 432 premature and
432 term patients, premature patients experienced significantly higher rates of readmis-
sion within the 30-day postoperative period than patients born at term (11.0% vs. 3.2%;
p = 0.003) (Table 3).

There was, however, not a significant difference in 30-day postoperative complication
rate (premature: 6.3% vs. term: 4.2%, p = 0.168) or reoperation rate (premature: 4.6% vs.
term: 2.3%, p = 0.063) between these two cohorts. Amongst complications, premature
patients had higher rates than term patients of superficial SSI (0.9% vs. 0.7%), wound
dehiscence (1.2% vs. 0.7%), deep space infections (2.1% vs. 0.9%), UTIs (1.2% vs. 0.5%), and
renal insufficiency (0.5% vs. 0%), although these failed to reach significance (p > 0.05, all).

When multivariate regression analysis was performed, prematurity was a predictor
for overall infection (OR: 2.4, 95% CI: 1.03–5.5, p = 0.043), but not a significant predictor
of total complications, readmissions, reoperations, deep space infections, or superficial
SSI or wound dehiscence (Table 5). When evaluating comorbidities, baseline cognitive
impairment was a predictor for total complications (OR: 4.3, 95% CI: 1.7–10.6, p = 0.002) and
reoperations (OR: 4.0, 95% CI: 1.3–12.8, p = 0.018), but not readmissions (OR: 3.0, 95% CI:
0.7–12.5, p = 0.142). Neuromuscular disease, cerebral palsy, structural pulmonary/airway
abnormality, asthma, chronic lung disease, seizure disorder, esophageal/GI disease, and
previous cardiac surgery were not significant predictors for 30-day complications, readmis-
sions, or reoperations.
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Table 5. Prematurity and baseline cognitive impairment, neuromuscular disease, cerebral palsy,
previous cardiac surgery, structural pulmonary/airway abnormality, asthma, chronic lung disease,
seizure disorder, and esophageal/GI disease) as predictive factors for 30-day postoperative complica-
tions, readmission, and reoperations in propensity-score matched premature and term patients who
underwent PSF for AIS. Bold values are statistically significant (p < 0.05).

Multivariate Regression Analysis OR 95% CI p-Value

Premature

Total Complications 0.8 0.4–1.6 0.460
Readmissions 2.0 0.7–6.1 0.218
Reoperation 1.1 0.5–2.7 0.834
Overall Infection 2.4 1.03–5.5 0.043
Deep Space Infections 3.1 0.98–9.7 0.055
Superficial SSI or Dehiscence 1.3 0.4–3.8 0.633

Cognitive Impairment

Total Complications 4.3 1.7–10.6 0.002
Readmissions 3.0 0.7–12.5 0.142
Reoperation 4.0 1.3–12.8 0.018

When subgroups of prematurity were analyzed and compared to the 5099 patients
born at term, the very premature cohort had a greater 30-day complication rate than
the term, moderate-to-late premature, and extremely premature cohorts (9.9% vs. 2.9%,
5.6%, and 3.7%, respectively; p < 0.001) (Table 6). Specifically, very premature patients
experienced the highest rate of superficial incisional SSIs (2.0%), dehiscence (3.0%), and
UTIs (3.0%; all p < 0.004). Moderate-to-late premature patients had the highest rate of
deep space infection (2.4%) and renal insufficiency (0.8%; all p < 0.009). Furthermore, the
very premature cohort experienced greater 30-day reoperation rates than the extremely
premature, moderate-to-late premature, and term cohorts (5.9% vs. 2.5%, 4.8%, and 2.2%,
respectively; p = 0.007). Readmission rates within the 30-day postoperative period increased
with increasing degree of prematurity (term: 3.1%, moderate-to-late premature: 8.3%, very
premature: 14.3%, extremely premature: 18.2%; p < 0.001).

Table 6. Postoperative outcomes across Term (≥37 weeks), and moderate-to-late prematurity
(32 ≤ x < 37 weeks), very premature (28 ≤ x < 32 weeks), and extremely premature (<28 weeks). Dif-
ference in superscript letters indicates inter-group differences (p < 0.05). Bold values are statistically
significant (p < 0.05).

Term Moderate-to-Late
Premature

Very
Premature

Extremely
Premature p-Value

Number of Patients 5099 250 101 81

30-Day Complications 2.9% a 5.6% a,b 9.9% b 3.7% a,b <0.001

Superficial Incisional SSI 0.5% a 0.8% a 2.0% a 0.0% a 0.194
Wound Dehiscence 0.5% a 0.4% a,b 3.0% b 1.2% a,b 0.004
Deep Space Infection 0.6% a 2.4% b 2.0% a,b 1.2% a,b 0.002
Pneumonia 0.6% a 0.0% a 1.0% a 0.0% a 0.523
Urinary Tract Infection 0.4% a 0.8% a,b 3.0% b 0.0% a,b 0.001
Renal Insufficiency 0.1% a 0.8% b 0.0% a,b 0.0% a,b 0.009

30-Day Reoperations 2.2% a 4.8% b 5.9% a,b 2.5% a,b 0.007

30-Day Readmissions 3.1% b 8.3% a,b 14.3% a,b 18.2% b 0.002

When multivariate regression analysis was performed, very premature birth history
predicted UTIs, superficial SSI/wound dehiscence, and any infection (OR = 9.8, 4.4, and
4.4), and moderate-to-late premature predicted renal insufficiency, deep space infections,
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and any infection (OR = 9.7, 5.2, and 3.3), all p < 0.05. No associations were identified
between extreme prematurity at birth and 30-day adverse outcomes (Table 7).

Table 7. Extremely premature (<28 weeks), very premature (28 ≤ x < 32 weeks), and moderate-to-
late prematurity (32 ≤ x < 37 weeks) as predictive factors for 30-day postoperative complications,
readmission, and reoperations in premature patients who underwent PSF for AIS. Bold values are
statistically significant (p < 0.05).

Multivariate Regression Analysis OR 95% CI p-Value

Extremely Premature

Total Complications 0.4 0.1–1.4 0.144
Readmissions 4.3 0.7–27.6 0.126
Reoperation 0.5 0.1–2.3 0.399
Overall Infection 1.9 0.5–8.0 0.377
Deep Space Infections 4.0 0.9–17.2 0.062
Superficial Infection or Dehiscence 0.7 0.2–19.9 0.757

Very Premature

Total Complications 1.6 0.7–3.3 0.250
Readmissions 3.1 0.5–20.8 0.249
Reoperation 1.5 0.6–3.8 0.351
Overall Infection 4.4 1.9–10.5 <0.001
Deep Space Infections 3.0 0.7–12.7 0.143
Superficial Infection or Dehiscence 4.4 1.5–12.7 0.006
Urinary Tract Infection 9.8 2.8–34.3 <0.001

Moderate-to-Late Prematurity

Total Complications 1.2 0.6–2.2 0.613
Readmissions 1.7 0.5–5.9 0.381
Reoperation 1.6 0.8–3.0 0.173
Overall Infection 3.3 1.7–6.3 <0.001
Deep Space Infections 5.2 2.2–11.4 <0.001
Superficial Infection or Dehiscence 1.3 0.4–4.2 0.663
Renal Insufficiency 9.7 1.8–53.7 0.009
Urinary Tract Infection 2.4 0.5–10.3 0.253

4. Discussion

Adolescent idiopathic scoliosis is the most common form of scoliosis, with prevalence
estimates of up to 5.2% of the population [9]. Although AIS has been shown to have an
association with premature birth, postoperative complications following spinal fusions
in this population are not well studied. In this investigation, prematurity was identified
as a predictor for 30-day complications, readmissions, and reoperations in AIS patients
undergoing PSF.

Surgical correction of AIS has reported complication rates of up to 15.4% [23]. Other
studies have more specifically shown infection rates in patients undergoing spinal fusion
for AIS ranging from 0.71% to 6.9% [23–26]. In this study, comparing propensity score-
matched cohorts, patients born at term had a total complication rate of 4.2% within the
30-day postoperative period, while premature patients had a total complication rate of
6.3%, although this failed to reach significance (p = 0.168). The current study identified
that prematurity was a significant predictor of overall infection in patients undergoing
PSF for AIS, with an odds ratio of 2.4 (95% CI: 1.03–5.5, p = 0.043). Furthermore, when
premature patients were sub-analyzed according to degrees of prematurity, very premature
was a predictor for overall infection, superficial surgical site infection, and UTIs, while
moderate-to-late prematurity was a predictor for overall infection, deep space infections,
and renal insufficiency.

A possible explanation for the association between prematurity and infection risk
is the burden of comorbidities in this population. Premature birth has a well-studied
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association with various comorbidities, including but not limited to cardiac, pulmonary,
neurological, and cognitive deficiencies, as we expectedly observed the preterm cohorts
to possess greater rates of comorbidities than the cohort born at term [6–8,19,27,28]. The
comorbidity rates were especially pronounced in the extremely premature subgroup of
prematurity, which possessed significantly higher rates of asthma, chronic lung disease,
structural pulmonary abnormality, esophageal/GI disease, cognitive impairment, cerebral
palsy, structural CNS abnormality, and neuromuscular disorders than the very premature,
moderate-to-late premature, and term cohorts. Subsequently, the present study expectedly
found the Premature cohort to have a significantly higher average ASA classification
than term patients. Past studies have specifically related ASA classification to the risk
of developing a surgical site infection after PSF in pediatric patients [29,30]. The higher
average comorbidity burden and ASA scores in the premature cohort likely contributed
to the higher rate of total infections and readmissions compared to the propensity score-
matched cohort born at term. While no individual comorbidity was associated with an
increased risk of complications, the overall increased comorbidity burden may contribute
to these findings. The higher postoperative infection rate is potentially due to inherent
deficiencies in the immune response of premature individuals, as premature birth is known
to be associated with underdeveloped immune systems, limiting a newborn’s potential to
combat pathogens and infections, with evidence suggesting this population continues to
have limitations in immune response throughout life when compared to individuals born
at term [31–34].

Of the baseline comorbidities examined in the current study, baseline cognitive im-
pairment was a predictor for complications (OR = 4.3) and reoperations (OR = 4.0) (all
p < 0.05). The study also found that neuromuscular disease, cerebral palsy, structural pul-
monary/airway abnormality, asthma, bronchopulmonary dysplasia/chronic lung disease,
seizure disorder, esophageal/GI disease, and previous cardiac surgery were not signifi-
cant predictors for complications, readmissions, or reoperations in our patient population.
Studies have suggested that there may be an increased prevalence of scoliosis in patients
with neurological and/or cognitive impairment, potentially due to deficiencies in muscle
tone [35,36]. Cerebral palsy, specifically, has been shown to have a high association with
scoliosis with subsequently high rates of complications during corrective surgeries [37,38].
The current findings suggest that cerebral palsy in itself might not be a predictor for in-
creased complication rates in premature patients with AIS who underwent PSF, but rather
that the increased complication rates may be due to other comorbidities affecting this
population. Furthermore, several studies have demonstrated increased incidences of scol-
iosis in pediatric patients who underwent thoracic surgeries, particularly reconstructive
cardiothoracic or esophageal surgeries, although the management and outcomes of these
patients’ scoliosis were rarely examined [11,39,40].

Since the existing literature shows that a higher number of levels being fused is a
predictor of increased complications, it was important that this was accounted for in the
propensity score-match of premature and term cohorts [30,41]. When premature subgroups
were analyzed, increasing rates of ≥13-level PSFs were found with increasing degrees
of prematurity, with only the extremely premature cohort experiencing higher rates of
≥13-level PSFs. The study did find the extremely premature cohort to experience the
highest rate of readmission, but the very premature cohort experienced the highest rate of
total complications and reoperations. Further studies are ultimately warranted to explore
the relationship between the extent of level fusion and complications in this specific patient
population.

This study has limitations consistent with any study of a retrospective nature. Fur-
thermore, study data were limited to the NSQIP participating institutions, which does not
represent the entire AIS premature population undergoing PSF, and the outcome variables
were restricted to the 30-day postoperative follow-up, potentially missing complications
arising beyond that interval of time. For example, Bartley et al. [42] reported a 2.6% rate of
major complications within six weeks of PSF for AIS, and a 4.1% rate of major complica-
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tions within two years and reported that the majority of the delayed complications were
related to the wound or instrumentation. There are also limitations inherent to NSQIP
studies, namely inconsistencies in the coding of diagnoses and procedures as well as in the
exclusion of patient factors that may be clinically relevant to this study. For example, curve
magnitude and curve type were not available, as no radiographic data is included in the
NSQIP; thus, this could not be analyzed as a potential predictor of complication rates due to
limitations with the database. All patients who were included in this study were diagnosed
with AIS, with the associated coding, at the primary reporting centers by their respective
treating surgeons; an assumption must be made that this is truly AIS, without the ability
to confirm this with clinical or radiographic data; thus, this serves as a limitation of this
study, as there is a degree of baseline comorbidities that overlap with the neuromuscular
scoliosis patient population. Additionally, the limited sample size available for this study
for the extreme prematurity cohort potentially underpowered its analysis. Despite these
limitations, our study provides valuable information by highlighting prematurity at birth
as a risk factor for short-term postoperative complications for AIS patients undergoing PSF.

This study found prematurity at birth was associated with higher rates of 30-day post-
operative readmissions as well as a predictor for postoperative infections in AIS patients
who underwent posterior spinal fusions. It also found that baseline cognitive impairment
was a predictor of total complications and reoperations in this patient population. Recogniz-
ing prematurity and associated comorbidities as risk factors for postoperative complications
may better allow spine surgeons and medical providers to optimize this patient population
in the perioperative period to potentially result in more favorable outcomes.
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