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Abstract

Background: Obesity is one of the most prevalent chronic diseases associated
with degenerative spinal disease. There is limited evidence regarding the short-term
outcome of patients with elevated BMI following spinopelvic fixation surgery.

Methods: We used the American College of Surgeons National Surgical Quality
Improvement Program (ACS NSQIP) database from 2013 to 2014. Inclusion criteria
included: adults, aged 18 and older, who underwent all-cause spinopelvic fixation
surgery. Primary outcome measures were 30-day readmission, reoperation, and
major complication rates. Logistic regression analysis was used to assess the
effect of elevated body mass index (BMI) on 30-day outcome.

Results: A total of 618 patients met inclusion criteria stratified into levels of BMI:
11.2% were Class 2 obese and 10.3% were Class 3 obese. Significant differences
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were found between the classes for the incidence of revision surgery, reoperations, Website:
and deep wound infections. However, there were no significant increases in www.surgicalneurologyint.com
readmissions and major complications rates, and only Class 3 obese patients had DOI:

10.4103/sni.sni_115_17
Quick Response Code:

significantly higher odds of reoperation than those who were not obese.

Conclusion: Significant differences between all classes of obesity regarding
revision surgery, reoperation, and deep wound infection rates were found. Class 3
obese patients had significantly higher odds of reoperation, most likely attributed
to the greater number/severity of preoperative comorbidities.
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There are few studies that look at short-term outcomes
for spinopelvic fixation in patients with high body mass
index (BMI). Iere, we analyzed the impact of increasing
BMI on the 30-day outcomes of patients with different
classes of obesity following spinopelvic fixation surgery.

MATERIALS AND METHODS

The American College of Surgeons National Surgical
Quality Improvement Program (ACS NSQIP) was
queried (2013 to 2014) with the following inclusion
criteria: all adults (18 and older) undergoing spinopelvic
fixations  (CPT  code 22848). Multiple patient
demographics were evaluated including age, sex, smoking
status, number of spinal levels fused, type of surgery,
BMI, American Society of Anesthesiologists Class (ASA
Class), and numbers/types of comorbidities [Table 1].
Patients were then stratified into four classes of obesity
(BMI as defined by the World Health Organization):
No Obesity (BMI  18.5-29.9), Class 1 obesity
(BMI 30-34.9), Class 2 obesity (BMI 35-39.9; note
BMI 35 and greater with two major comorbidities
is considered morbidly obese), and Class 3 morbid
obesity (BMI 40+). The primary outcome measured
the 30-day readmission/reoperation rates, intraoperative
complications, and major complications. The latter
were defined by mortality, coma, prolonged ventilation,
reintubation, stroke, pulmonary embolism (PE), cardiac
arrest, myocardial infarction (MI), renal failure, sepsis,
shock, deep wound infection, and organ space infection.

All statistical analyses were performed in Stata SE 12
(StataCorp, College Station, Texas) using student’s t-tests
and Chi-squared test or Fisher’s exact test for frequencies.
Multivariate logistic regression analysis was used to assess
the independent effect of BMI on 30-day outcomes
(complications, readmissions, and reoperations).

RESULTS

Significant differences were found between the obesity
classes [Table 1]. Class 3 obese patients had the
highest rates of medical comorbidities, ASA class 3 or
4, reoperation, and deep wound infection [Iigure 1].
Class 2 obese patients had the highest rates of revision
surgery. Class 1 obese patients had the lowest rate of
deep wound infection among the different groups and
the non-obese group of patients had the lowest rate of
reoperation [Table 2 and Figure 2].

On multivariate analysis, Class 1, 2, or 3 obesity did not
significantly increase the risk of readmission. Class 1 and
Class 2 obesity did not increase the odds of reoperation,
but Class 3 obese patients did have significantly higher
odds of reoperation. Of interest, the severity of obesity
did not increase the odds of developing a major
complication.
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Table 1: Patient and operative characteristics of
618 patients who underwent spinopelvic fixation

Parameter No Class1 Class2 Class 3 P
obesity obesity obesity obesity

Number of cases 344 141 69 64
Age 63+13 65+11 62+10 59+11 0.048*
Male sex (%) 36.6 34.0 36.2 31.3 0.839
Smoking (%) 18.0 17.0 15.9 12.5 0.746
Hypertension (%) 53.8 69.5 58.0 76.6 <0.001*
Diabetes (%) 1.3 14.2 20.3 375 <0.001*
COPD (%) 9.0 5.7 4.4 10.9 0.316
ASA class 3 or 4 (%) 62.6 64.5 68.2 90.7 <0.001*%
Revision Surgery (%) 11.3 10.6 215 17.2  0.002*
Levels fused

<6 (%) 34.7 42.2 31.7 40.7 0.716

7-12 (%) 46.0 39.7 49.2 40.7

13+ (%) 19.3 18.1 13.1 18.6

Operative time (hours) 6.2+2.6 6.3+2.6 6.6+2.5 6.1+2.8 0.883

*Indicates statistical significance

Table 2: The 30-day outcomes of 618 patients who
underwent spinopelvic fixation

Parameter No Class1 Class2 Class3 P
obesity obesity obesity obesity
Number of cases 344 141 69 64
Readmission (%) 8.4 6.4 8.7 141 0.343
Reoperation (%) 3.8 6.4 8.7 14.1  0.010*
Major complication (%)  11.9 9.2 13.0 17.2  0.433
Mortality 1.2 0.7 0.0 0.0 0.651
Prolonged ventilation 1.7 3.6 29 3.1 0.655
Reintubation 2.0 2.1 29 1.6 0.958
Stroke 0.6 0.0 1.5 0.0 0.495
PE 1.7 1.4 1.5 1.6 0.994
Cardiac arrest 0.6 0.0 0.0 0.0 0.660
MI 0.0 0.7 1.5 0.0 0.196
Renal failure 1.2 0.7 0.0 4.7 0.069
Sepsis 3.2 1.4 1.3 4.7 0.160
Shock 0.6 1.4 0.0 1.6 0.596
Deep wound infection 3.8 0.7 5.8 7.8 0.030*
Organ space infection 0.6 0.7 0.0 1.6 0.555
*Indicates statistical significance
DISCUSSION
Lumbosacral fusion with supplemental spinopelvic

fixation has become increasingly common practice in
the treatment of long-segment lumbar degenerative
disecase with deformity.!">® The increased incidence of
such degenerative lumbar discase has been linked to
increasing BMLP! However, limited data exists on the
cffect of obesity on 30-day outcomes after spinopelvic
fixation surgery.” Previous studies have shown that
complication development increases with increasing
BMI in patients undergoing surgery for degenerative
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Figure I: Patient comorbidity rates (left to right: hypertension,
diabetes, ASA Class 3 or 4, and Revision) at each class of obesity

spinal disecase. Buerba et al. showed that increased BMI
results in increased risk for urinary tract infections (UTT),
wound complications, operative time, length of stay, and
pulmonary complications after lumbar spine surgery.’!

We found a significant difference between the different
classes of obesity. Class 3 obese patients had the
highest rates of medical comorbidities, ASA class 3 or
4, reoperation, and deep wound infection. This fits the
hypothesis of a sicker population being at higher risk
than the normal control population.”

The multivariate analysis attempted to control for
these comorbidities. Class 3 obese patients did have
significantly higher odds of reoperation. However, the
odds of readmission or developing a major complication
was not significantly different between the groups.
Other unmeasured covariates such as spinal alignment
or deformity, degree of spondylosis, presence or absence
of ossified ligament, and others may have contributed to
this.

Limitations of this study include coding and information
bias since data identification and procurement in NSQIP
is done through codes, regardless of quality controls
maintained by NSOIP. Also, NSOIP is a surgical database
not specific to spine surgery patients, thus limiting
acquisition of in-depth information about specific
patients and procedures being studied. Lastly, this study
corresponds to level three evidence. The non-blinded and
retrospective nature of this evidence can lead to recall
or selection biases, which could skew the gathered data.
Nonetheless, NSOIP is a widely used, highly accurate,
and reproducible database.**!

CONCLUSION

Lumbosacral ~ fusion with  spinopelvic  fixation is
increasingly being used to treat long-segment lumbosacral
degenerative discase. Significant differences between all
classes of obesity were seen and a higher incidence of
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Figure 2: The 30-day reoperations (left) and 30-day deep wound
infections (right) at each class of obesity

postoperative issues were associated with Class 3 obese
patient. Through patient education and preoperative
weight reduction and optimization, these risks may be
better mitigated.
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