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Impact of obesity on lumbar spinal surgery outcomes

Junming Cao 1, Lingde Kong 1, Fantao Meng, Yingze Zhang, Yong Shen ⇑
Department of Orthopedics, The Third Hospital of Hebei Medical University, 139 Ziqiang Road, Shijiazhuang, Hebei 050051, PR China

a r t i c l e i n f o

Article history:
Received 8 August 2015
Accepted 11 October 2015

Keywords:
Lumbar
Meta-analysis
Obesity
Review
Spinal surgery

a b s t r a c t

Controversy exists regarding the effect of obesity on surgical outcomes and complications following
lumbar spinal surgery. A systematic electronic literature review of all relevant studies through to June
2015 was performed using the PubMed, Embase, and Cochrane library databases. Pooled risk ratios
(RR) or standardised mean differences (SMD) with 95% confidence intervals (CI) were calculated using
random or fixed effects models. The Newcastle-Ottawa Scale was used to evaluate the methodological
quality, and Stata 11.0 was used to analyse data (StataCorp, College Station, TX, USA). Significant
differences between obese and non-obese patients were found for operation time (SMD, �0.273; 95%
CI, �0.424 to �0.121), blood loss (SMD, �0.265; 95%CI, �0.424 to �0.107), surgical site infections (RR,
0.610; 95%CI, 0.446 to 0.834), and nerve injury (RR, 0.188; 95%CI, 0.042 to 0.841). Deep vein thrombosis,
dural tear, revision surgery, and mortality were not significantly differences between the two groups
(P < 0.05). Obesity appears to be associated with longer operative times, greater blood loss, and higher
risk of surgical site infections and nerve injuries. However, the results of this meta-analysis should be
interpreted with caution due to heterogeneity amongst the included studies.

� 2015 Elsevier Ltd. All rights reserved.

1. Introduction

Obesity, commonly defined as a body mass index (BMI) of more
than 30 kg/m2, has become a global epidemic that is increasingly
prevalent in adults [1]. Obesity is considered to be an important
public health issue due to the numerous adverse effects on quality
of life and overall increased morbidity and mortality [2,3].

In previous studies, being overweight or obese has been associ-
ated with a higher prevalence of musculoskeletal disorders, includ-
ing osteoarthritis [4], chronic low back pain [5] and intervertebral
disc degeneration [6]. As obesity becomes more common in the
general population, a portion of obese patients will inevitably
undergo spinal surgery. However, available data from researchers
on the association between obesity and spinal surgery outcomes
remains controversial. Several studies have reported a higher rate
of perioperative complications and unfavourable outcomes among
obese patients [7–9]. However, other studies have not demon-
strated a significantly increased risk of postoperative complica-
tions or worsened outcomes [10–12] among obese patients after
spinal surgery. Although many studies have investigated the asso-
ciation between obesity and outcomes of spinal surgery, the num-
ber of studies focusing exclusively on lumbar surgery is limited.

In this meta-analysis, we evaluated the differences between
obese and non-obese patients who underwent lumbar surgery
with regards to operative time, blood loss, surgical site infections,
deep vein thrombosis, dural tears, nerve injuries, revisions, and
mortality in an attempt to determine whether obesity is associated
with worse surgical outcomes after lumbar surgery.

2. Materials and methods

2.1. Literature search

We searched the Pubmed, Embase, and Cochrane central data-
bases for all relevant literature through to June 2015 that were
controlled or comparative studies exploring the influence of obe-
sity on outcomes and complications after lumbar surgery. The fol-
lowing search terms and Boolean operators were used: (‘‘lumbar”
or ‘‘spine” or ‘‘spinal”) and (‘‘obesity” or ‘‘adiposity” or ‘‘body mass
index” or ‘‘BMI”). This search was limited to human subjects. Only
full-text articles published in English were included in this study.
We also performed a manual search of references from relevant
articles to identify additional potentially eligible studies, and this
process was repeated until no further studies could be identified.

2.2. Inclusion criteria

Two independent reviewers screened study titles and abstracts
to determine relevance for this analysis. A published article was

http://dx.doi.org/10.1016/j.jocn.2015.10.034
0967-5868/� 2015 Elsevier Ltd. All rights reserved.

⇑ Corresponding author. Tel.: +86 8860 2316; fax: +86 8860 2016.
E-mail address: shenyongspine@126.com (Y. Shen).

1 These authors have contributed equally to the manuscript.

Journal of Clinical Neuroscience 28 (2016) 1–6

Contents lists available at ScienceDirect

Journal of Clinical Neuroscience

journal homepage: www.elsevier .com/ locate/ jocn

http://crossmark.crossref.org/dialog/?doi=10.1016/j.jocn.2015.10.034&domain=pdf
http://dx.doi.org/10.1016/j.jocn.2015.10.034
mailto:shenyongspine@126.com
http://dx.doi.org/10.1016/j.jocn.2015.10.034
http://www.sciencedirect.com/science/journal/09675868
http://www.elsevier.com/locate/jocn


included if it (1) had a case-control or comparative design; (2)
explored the influence of obesity on outcomes or complications
after lumbar surgery; and (3) published sufficient data for estimat-
ing risk ratio (RR) or standardised mean difference (SMD) with 95%
confidence intervals (CI). When several publications were dupli-
cated or drew from the same study population, we retained only
the most informative one. Articles investigating cervical or thoracic
spine surgery or those that did not report on outcomes of interest
were excluded.

2.3. Data extraction and outcome measures

Two authors independently extracted relevant data from each
included study intoadata form. Items includedon thedata formwere
first author, publication year, country, sample sizes of non-obese and
obesegroups, totalnumberofparticipants inthestudy, typeofdisease
and surgery, main outcomes and complications. The data forms from
each of the two authors were compared, and disagreements were
resolved by discussion until a consensus was reached.

The following outcomes and complications were investigated in
this meta-analysis: operative times, blood loss, surgical site infec-
tions, deep vein thrombosis, dural tears, nerve injuries, revisions,
and mortality.

We used classifications recommended by the World Health
Organization for BMI and defined obesity as a BMI of P30 kg/m2.
For continuous outcomes, if a group was divided into several sub-
groups, all members were combined into a single sample size, and
means and standard deviations were calculated using the Cochrane
Handbook methodology [13].

2.4. Assessment of methodological quality

To assess study quality, a nine point system based on the
Newcastle-Ottawa Scale [14] was used. Each study was scored
based on the following three broad perspectives: the selection of
the study groups (0–4 points), the comparability of study groups
(0–2 points) and the determination of either the exposure or the
outcome of interest (0–3 points). A high quality study was defined
as a study with P7 points.

2.5. Statistical analysis

Differences were expressed as RR with 95%CI for dichotomous
outcomes and SMD with 95%CI for continuous outcomes. Hetero-
geneityamong the studieswasquantitatively testedbyQ-test statis-
tics,with the significance being set at P < 0.10. I2 statisticswere used
as a secondmeasure of heterogeneity, with I2 > 50% showing signif-
icant inconsistency. A random effects model was used to calculate
pooled RR or SMD in the case of significant heterogeneity (P < 0.10
or I2 > 50%); otherwise, a fixed-effects model was used. The meta-
analysis results of relevant variables were summarised, and
P < 0.05 indicates a significant difference between the two groups.

To explore the reliability of the results, we also performed a
sensitivity analysis by excluding low-quality studies and re-
analysed the results. Publication bias was assessed using the Begg
test and graphed on a funnel plot. P < 0.10 was considered to be a
significant difference. All analyses were carried out using the Stata
11.0 software (StataCorp, College Station, TX, USA).

3. Results

3.1. Literature search results

One hundred and sixty-three articles without duplications were
identified from a total of 269 records, and 106 articles were

excluded after reviewing titles and abstracts. After evaluating the
full text of the remaining 15 studies, a further three full-text arti-
cles were excluded. As a result, 12 unique studies were included
in this meta-analysis [15–26]. A flow diagram demonstrating the
search process for locating relevant studies is presented in Figure 1.

3.2. Characteristics of included studies

Descriptive data for the studies included in our meta-analysis
are summarised in Table 1. Eight studies were carried out in the
USA [16,19,20,22–26], one in Israel [17], one in Austria [21], one
in Brazil [18], and one in Norway [15]. When assessing the study
quality two studies received a score of 9 [16,25], four studies
received a score of 8 [15,22,23,26], five studies received a score
of 7 [17,18,20,21,24], and one study received a score of 6 [19].

3.3. Main results of this analysis

The 12 studies included 5654 non-obese and 2412 obese
patients for a total sample size of 8066. A meta-analysis of combin-
able data was conducted to compare outcomes between obese and
non-obese patients undergoing lumbar spinal surgery. Significant
heterogeneity was observed among studies when comparing oper-
ative time and blood loss.

On the basis of the combined RR or SMD, significant differences
were observed for operative time (SMD, �0.273; 95%CI, �0.424 to
�0.121), blood loss (SMD, �0.265; 95%CI, �0.424 to �0.107), sur-
gical site infections (RR, 0.610; 95%CI, 0.446 to 0.834), and nerve
injuries (RR, 0.188; 95%CI, 0.042 to 0.841). The analyses for the out-
comes are presented in Table 2. Deep vein thrombosis, dural tears,
revisions, or mortality did not demonstrate significant differences
between non-obese and obese groups (P < 0.05).

3.4. Subgroup analysis and sensitivity analysis

In the analysis of blood loss resulting from lumbar surgery, sig-
nificant heterogeneity (I2 P 50%; P < 0.10) was observed. Because
both minimally invasive surgery and open surgery were performed
in the included studies, we further divided patients into two sub-
groups based on the type of surgery. The analysis for this outcome
is presented using forest plots in Figure 2. Other outcomes did not
show significantly different results between minimally invasive
surgery and open surgery.

The exclusion of one study [19] with low quality did not affect
the statistical significance of the four meta-analysis outcomes,
revealing that the results of this review were robust.

3.5. Publication bias

Funnel plot and Begg tests showed no significant publication
bias among included studies with regards to the rate of surgical
site infections (Fig. 3).

4. Discussion

With an ageing population, the incidence of lumbar spinal dis-
ease, such as lumbar spinal stenosis, lumbar disc herniation, and
degenerative spondylolisthesis, has been rising rapidly. As a result,
an increasing number of lumbar spinal surgeries are being per-
formed. Meta-analysis is commonly used as an efficient method
for integrating valid study results and providing a basis for rational
decision making [27]. This meta-analysis pooled 12 studies; the
results indicated that obesity was associated with longer operative
times, greater postoperative blood loss, and a higher risk of surgi-
cal site infections and nerve injuries after lumbar surgery. No
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