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1. Introduction

ABSTRACT

Introduction. — The relationship between obesity and outcome of spine surgery has been controversial.
The impact of obesity on surgical outcomes of patients undergoing long- segment (6 vertebrae or more)
spinal fusion have not been studied. This study was designed to define the influence of obesity on the
outcomes of patients undergoing long-segment spinal fusion.
Methods and Materials. - Aretrospective study of patients undergoing long-segment (6 vertebrae or more)
spinal fusion was realized. Patients were divided into non-obese group and obese group. Variables such
as blood loss, operative time, length of stay, complications, reoperation rates, and clinical outcome were
compared between the two groups.
Results. — Thirty-four non-obese patients (BMI: 26.43 +0.87) and 27 obese ones (BMI: 35.35 + 1.81) were
recruited. Number of fused levels in non-obese group was not significantly different from obese group
(9.06 +£0.57 vertebrae vs 8.85+0.68 vertebrae, P=0.65). There was no significant difference between
non-obese group and obese group in the blood loss during surgery (P= 0.12), the operating time (P=0.46)
and the length of hospitalization (P=0.64). Similarly, no significant difference was found in surgical com-
plications (P=0.76) and medical complications (P=0.82) between the two groups. The rate of ambulatory
improvement is similar between non-obese group and obese group (P=0.64).
Conclusion. — Our study showed that there was no relationship between obesity and adverse surgical
outcomes in ADS surgery with long-segment (6 vertebrae or more) spinal fusion.

© 2022 Elsevier Masson SAS. All rights reserved.

was associated with higher blood loss and longer operative times
[4-6].1t was also found to be arisk factor increasing complication in

Adult degenerative scoliosis (ADS) is a common problem with
a prevalence of 64-68% among aged population [1,2]. For symp-
tomatic ADS, surgical treatment is indicated when conservative
treatment fails. The number of obese people has increased signif-
icantly, and obesity has become a major global health challenge
[3]. As a result, the number of obese patients with degenerative
scoliosis undergoing surgery have been increasing. Studies about
the relationship between obesity and outcomes following spine
surgery showed discordant results. Some authors reported obesity

BM]I, Body Mass Index; ADS, Adult Degenerative Scoliosis.
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ADS surgery in many series [7-9]. However, other studies revealed
no relationship between obesity and adverse surgical complica-
tions [10-12].

ADS surgery often requires long-segment spinal fusion (6 ver-
tebrae or more). Some surgeons seem to have the tendency to
limit the extent of surgery, perhaps opting for decompression plus
short-segment fusion in obese patients because of their perceived
increased risks of complication. There has been a paucity of stud-
ies about impact of obesity on the outcome of patients undergoing
long-segment spinal fusion [13,14].

The objective of this study is to examine the impacts of obesity
on complications and surgical outcomes of ADS surgery with long-
segment spinal fusion (6 vertebrae or more).
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2. Methods and Materials

A retrospective study of a prospectively collected database of
all adult degenerative scoliosis patients undergoing long-segment
(6 vertebrae or more) spinal fusion from August 2011 to Decem-
ber 2019 in our institute was conducted. This study was approved
by the Research Ethics Committee of our institution (approval No.
2020-8415).

Patients characteristic including demographics (age and sex),
BMI, diabetes, smoking status, preoperative walking ability were
collected. Pre-operative radiological characteristics such as Cobb
angle and sagittal vertical axis were recorded. Surgical characteris-
ticsincluding instrumented levels, surgical approach and interbody
fusion and variables concerning outcome measures such as dura-
tion of surgery, blood loss, length of hospital stay, postsurgical
adverse events (surgical site infection, surgical complications,
medical complications, reoperation, and mortality), post-operative
walking ability and post-operative satisfaction of patients were
collected. The following events were classified as surgical complica-
tions: surgical site infection, wound dehiscence, instrument failure,
fracture at proximal junction, and epidural hematoma. Delirium,
pneumonia, pulmonary embolism (PE), deep vein thrombo-
sis/thrombophlebitis, transient ileus, heart infarction and cerebral
vascular accident were classified as medical complications.

Walking ability was evaluated before operation, and up to lat-
est follow-up after operation with a 3-point scale: 1: ambulatory
without aid, 2: ambulatory with aid, 3: not ambulatory. Improve-
ment or deterioration of walking ability was defined as a change of
at least one point.

Patients were divided into non-obese group (BMI< 30 kg/m?)
and obese group (BMI > 30 kg/m?) in accordance with the definition
provided by the World Health Organization.
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Table 1
Clinical and radiological data of study subjects.
Characteristics Non-obese Obese P
group (34) group (27)
Gender (% male) 44.1% 40.7% 0.80
Age (years) 68.56 +3.33 69.15+2.86 0.80
BMI 26.43+0.87 3535+1.81 <0.001
Tobacco use (%) 23.5% 25.9% 0.83
Diabetes (%) 8.8% 25.9% 0.07
Patient with co-morbidity (%) 58.8% 81.5% 0.06
Cobb angle (degree) 24.88 +£6.82 17.40+5.20 0.10
Sagittal Vertical Axis (cm) 9.49+2.70 7.69+2.41 0.34
Pre-operative walking ability
Independent 73.5% 81.5% 0.58
With help 23.5% 18.5%
Non-ambulant 2.9% 0%
Follow-up (months) 14.35+4.40 18.40+7.61 0.35

2.1. Statistical Analysis

IBM SPSS 25.0 software will be used for statistical analysis.
Continuous variables such as operating time, blood loss, length
of hospital stay between the two groups were compared using
Student test. Dichotomous data including rate of ambulatory
improvement and incidence of complications were compared using
Chi? test. A statistical significance level of P<0.05 was set for this
analysis.

3. Results

Thirty-four non-obese patients (BMI: 26.43+40.87, range,
21.4-29.87) and 27 obese ones (BMI: 35.35+1.81, range,
30.9-53.0) were recruited. The follow-up in non-obese group and
obese group was 14.35+4.40 months and 18.40+7.61 months,

Table 2
Surgical outcomes and complications of study subjects.
Non-obese group Obese group P

Number of vertebra fusion 9.06 +£0.57 8.85+0.68 0.65
Number of interbody fusion 1.504+0.46 1.63+0.41 0.69
Number of osteotomy 2.06+£0.52 2.67+0.48 0.10
Number of laminectomy 2.74+0.76 3.93+0.51 0.02
Surgical approach 0.25

Posterior. approach 94.1 85.2

Anterior plus. posterior approach 5.9 14.8
Operating time (minutes) 424.68 +30.94 442.22 +34.06 0.46
Blood loss (ml) 1656.62 +£290.83 2051.85+402.38 0.12
Postoperative sagittal vertical axis 438+11.17 5.87+8.23 0.41
Postoperative walking ability change 0.64

Better 44.1% 48.1%

No change 47.1% 37%

Worse 8.8% 14.8%
Satisfaction after surgery 82.4% 81.5% 0.93
Length of stay (days) 18.55+£3.76 20.524+7.82 0.64
Medical complications

Transient ileus 3 4

Delirium 2 3

Pulmonary embolus 2 0

Cardiac infarct 2 0

Pulmonary edema 1 0

SIADH 1 0

Cerebral vascular accident 0 1

Total cases (%) 11 (32.4%) 8(29.6%) 0.82
Surgical complications

Wound dehiscence 1 0

Epidural hematoma 3 3

Pseudomeningocele 1 0

Epidural abscess and/or wound infection 3 1

Fracture at the proximal junction 2 1

Instrument failure 2 2

Total cases (%) 10 (29.4%) 7 (25.9%) 0.76
Surgical site infection (%) 3 cases (8.8%) 1 case (3.7%) 0.42
Reoperation rate (%) 8 cases (23.5%) 5 cases (18.5%) 0.64

SIADH: Syndrome of inappropriate antidiuretic hormone secretion.
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respectively, range (3-36 months). Baseline characteristics includ-
ing age, gender, and tobacco use was similar between the two
groups. The rate of patient with comorbidity was higher in obese
group than in non-obese group but did not reach significant
difference (81.5% vs 58.8%, P=0.06). There was no significant dif-
ference between non-obese group and obese group in Cobb angle
(24.88 +-6.82 degree vs 17.40 £ 5.20 degree, P=0.10), and sagittal
vertical axis (9.49 +£2.70 cm vs 7.69 & 2.41 cm, P=0.34). The clinical
and radiological data are summarized in Table 1.

Surgical characteristics were similar between two groups. Num-
ber of fused levels in non-obese group was not different from obese
group (9.06+0.57 vertebrae vs 8.85+0.68 vertebrae, P=0.65).
There was no significant difference between non-obese group and
obese group in the blood loss during surgery (1656.62 4+290.83 vs
2051.85+402.38 ml, P=0.12), the operating time (424.68 +30.94
vs 442.22 + 34,06 minutes, P=0.46) and the length of hospital-
ization (18.55+3.76 vs 20.5247.82 days, P=0.64). Similarly, no
significant difference was found in surgical complications (29.4%
vs 25.9%, P=0.76), medical complications (32.4% vs 29.6%, P=0.82),
and reoperation rate (23.5% vs 18.5%, P=0.64) between the two
groups. The rate of ambulatory improvement (44.1% vs 48.1%,
P=0.64) and the rate of satisfaction (82.4% vs 81.5%, P=0.93) after
surgery was similar between non-obese group and obese group.
Variables concerning surgical characteristics and clinical outcomes
were summarized in Table 2.

4. Discussion

The present study compared the complications and clinical
outcomes after ADS surgery with long-segment spinal fusion (6
vertebrae or more) between obese and non-obese patients.

In previous studies, Higgins reported that the risk of wound
complications after spinal fusion in obese patients (BMI > 30 and
BMI<40) was 2.8 times higher than in non-obese patients [15].
Similarly, a retrospective study on adult patients undergoing 1- to
3-level posterolateral fusion for degenerative spine disease showed
that the obese (BMI > 30) had a significantly increased risk of devel-
oping a postoperative complication (risk ratio 2.14; 95% confidence
interval, 1.10-4.16) and surgical site infection (risk ratio 3.11;
95% confidence interval, 1.48-6.52) [16]. However, other authors
reported obesity had no impact on complication rate in spine
surgery. Zhang found that BMI was not an independent risk factors
for the infection complication in patients undergoing spinal fixa-
tion and fusion at least 3 motion segments [17]. Adogwa showed
that postoperative complications rates were similar between obese
and non-obese patients undergoing direct lateral interbody fusion
for degenerative disease [10]. Fu concluded that obesity did not
increase complication rates in patients with degenerative scol-
iosis after long instrumented spinal arthrodesis (>4 discs) [18].
Some authors reported complications in patients undergoing long
spinal fusion exceeding 3 vertebrae [18-21] ,but there have been
few studies about the complications and outcome in long seg-
ment (6 vertebrae or more) instrumented fusions in ADS surgery.
Weistroffer reported complications in 50 adults with scoliosis
undergoing long spinal fusion (9+ vertebrae) but obesity was not
mentioned in their study [22]. Recently, Nahhas found that obesity
was independently associated with wound complications in long
segment instrumented (7 + vertebrae) spinal fusions but its impact
on the other adverse events such as instrument failure, epidural
hematoma, medical complications, etc. were not studied [13]. To
our knowledge, the present study is the first one about the relation-
ship between obesity and the clinical outcomes in ADS surgery with
6 +vertebrae fusion. There was no difference in infection incidence
between non-obese group and obese group (8.8% vs 3.7%, P=0.42).
Similarly, we found no significant difference in surgical complica-
tions (29.4% vs 25.9%, P=0.76) and medical complications (32.4%
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vs 29.6%, P=0.82) between the two groups. This study showed that
obesity had no significant impact on complications of ADS surgery
with long-segment spinal fusion.

Some spine surgeons have had reluctance to do long segment
spinal fusion in obese patients because they think thick soft tissue
of obese patients will cause more difficulties in doing the expo-
sure, more challenges in implanting instruments and more surgery
time. Our study showed that there was no difference in surgical out-
comes including surgery time, blood loss, length of hospitalization,
and reoperation rate between obese and non-obese patients. This
finding denied the surgeon’s perspective about the adverse impact
of obesity on spine surgery.

There have been controversies about the influence of obesity on
clinical outcomes of spine surgery. A prospective study performed
in a mixed group of lumbar spine surgeries including discectomies,
laminectomies, and fusions of Andreshak showed similar clinical
outcomes in obese and non-obese patients [23]. Geptstein showed
similar degree of reduction in pain and satisfaction after lumbar
decompressive for lumbar stenosis between elderly obese patients
and elderly non-obese ones [24]. However, Knutsson showed that
obese patients had significantly worse Oswestry Disablity Index
than non-obese ones and had greater risk for dissatisfaction after
surgery for lumbar spinal stenosis [25]. Our results showed no
significant difference in the rate of satisfaction (82.4% vs 81.5%,
P=0.93) as well as the rate of ambulatory improvement after the
surgery (44.1% vs 48.1%, P=0.64) between the two groups.

There are some limitations in our study. First, the number of
patients recruited in the study were limited, which reduced the
power of statistical analysis. Secondarily, our study could not avoid
the known limitations and biases of retrospective analysis. Thirdly,
the follow-up might not be long enough to observe mechanical
complication, which may occur in the long-term in adults undergo-
ing spinal deformity correction. Finally, there may be potential bias
in selecting patients for surgery because surgeons unconsciously
applied more strict criteria for obese patients when indicating long-
segment spinal fusion. A prospective study with larger cohort will
be necessary.

5. Conclusion

We showed that obesity might have no significant impact on
complications and clinical outcomes of ADS surgery with long-
segment (6 vertebrae or more) spinal fusion. Our findings suggest
that patient weight should not influence the decision-making for
this procedure in ADS patients.
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