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Abstract

Background: This study aimed to evaluate whether an increasing grade of obesity is associated with inferior out-
comes after lumbar disc herniation (LDH) surgery.

Methods: We retrieved data from the Swedish register for spine surgery regarding patients aged 20-64 who
underwent LDH surgery from 2006-2016 and had preoperative and one-year postoperative data. A total of 4156
patients were normal weight, 4063 were overweight, 1384 had class | obesity, 317 had class Il obesity and 59 had
class Ill obesity (“morbid obesity"). Data included patient satisfaction, improvement in leg pain (assessed using the
National Rating Scale; NRS; rating 0-10), disability (assessed using the Oswestry Disability Index; ODI; rating 0-100)
and complications.

Results: At one year postsurgery, 80% of normal-weight patients, 77% of overweight patients and 74% of obese
patients (class I-lll evaluated together) were satisfied (p <0.001) [75%, 71%, 75% in obesity classes |, Il, and lll, respec-
tively (p=0.43)]. On average, all groups improved by more than the minimal clinically important difference (MCID)

in both NRS leg pain (>3.5) and ODI (>20). NRS leg pain improved by 4.8 in normal weight patients (95% Cl 4.7-4.9),
by 4.5 in overweight patients (4.5-4.6) and by 4.3 in obese patients (4.2-4.4) (p<0.001) [4.4 (4.3-4.6),3.8 (3.5-4.1) and
4.6 (3.9-5.3) in obesity classes |, I, and Ill, respectively (p <0.001)]. The ODI improved by 30 in normal weight patients
(30-31), by 29 in overweight patients (28-29) and by 26 in obese patients (25-27) (p <0.001) [29 (28-29), 25 (22-27)
and 27 (22-32) in obesity classes |, II, and I, respectively (p < 0.01)]. A total of 3.0% of normal-weight patients, 3.9% of
overweight patients and 3.9% of obese patients suffered complications (p=0.047) [3.8%, 4.4%, 3.5% in obesity classes
I, 11, and Ill, respectively (p=0.90)].

Conclusions: LDH surgery is also generally associated with favourable outcomes and few complications in patients
with morbid obesity.
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working-age patients [1-3]. While conservative treat-
ment often leads to satisfactory outcomes [4—6], surgery
remains an option in severe cases or when conservative
treatment is not successful [7]. LDH surgery is a common
surgical procedure; in the US, more than 300 000 proce-
dures are performed annually [8]. Randomized controlled
trials (RCTs), as well as other high-quality studies, have
also reported favourable outcomes after LDH surgery
[9-14], but to further improve the outcome, it is essen-
tial to identify predictors of inferior surgical outcomes
to reduce surgery in these groups. Previously identified
risk factors include old age, chronicity of symptoms and/
or preoperative inferior mental health, while the impor-
tance of body mass index (BMI) has been debated [15].
Obesity, often defined by the World Health Organiza-
tion (WHO) as body mass index (BMI)> 30 kg/m? [16],
is usually regarded as a risk factor for inferior outcomes
after arthroplasty surgery [17], neurosurgery (23), cardiac
surgery (24) and aesthetic surgery [18—20], at least partly
due to obesity causing other risk factors for comorbidity
[21] and anaesthetic complications [22]. Some reports
also infer that obesity is a risk factor for inferior out-
comes and complications in LDH surgery [23-25], while
other studies oppose this view [26, 27].

Based on data in the literature, we hypothesized that
obesity could be associated with inferior outcomes and
more complications after LDH surgery. We posed the
following research questions. (i) Do both obese and
nonobese patients with lumbar disc herniation surgery
achieve an improvement of clinical relevance [defined as
exceeding the minimal clinical difference (MCID)]? (ii)
Are there different clinical outcomes and risks for com-
plications in obese and nonobese patients?

Methods

The Swedish National Quality Registry SweSpine®
SweSpine is a Swedish National Quality Registry that
contains prospectively collected data in conjunction
with degenerative lumbar spine surgery [28]. The regis-
try includes 95% of the departments that perform spine
surgery in Sweden, with a coverage of 80% and a follow-
up of 75% [28]. The patients completed a preoperative
questionnaire that assessed baseline demographics and
symptoms. These data include body height, body weight,
smoking status, and patient-reported outcome meas-
ures (PROM), including the Numeric Rating Scale (NRS)
for leg and back pain and the Oswestry Disability Index
(ODI). BMI is calculated as weight divided by height
squared (kg/m?). Questionnaires, identical to the pre-
operative questionnaires, were sent to the patients 1, 2,
5 and 10 years after surgery, with an additional question
that evaluates their satisfaction with the surgical outcome
(graded as a Likert scale using satisfied, uncertain, or
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dissatisfied). Perioperative data regarding surgical tech-
nique as well as complications during the procedure and
the postoperative hospital stay are reported by the oper-
ating surgeon. The registered complications are separated
into death, dural tear, injury of a nerve root, postopera-
tive haematoma, pulmonary embolism, wound infection,
cauda equina syndrome, thrombosis, and “other compli-
cation’, all answered Yes or No.

Study participants

We identified 17,165 patients in SweSpine who were
included due to LDH surgery during the years 2006—
2016 with registered preoperative data. The study was
designed after the data were already collected, that is,
with a retrospective study design. The exclusion crite-
ria were patients with missing age data (n=4), patients
age<20 or>65 years old (n=1,952), patients with
missing body height or body weight data (n=932), and
underweight patients (BMI<18.5 kg/m?) (n=98). Due
to the large dataset, we chose to exclude 38 patients
with nonplausible or very uncommon information on
body height or weight. These were individuals with body
height<140 c¢cm or>210 cm and/or with weight<40 kg
or>200 kg. These patients had body heights registered
between 0.01 and 160 m and weights between 1 and
776 kg, i.e., likely explained by input mistakes. A total of
14,141 patients met our inclusion criteria. At the one-
year follow-up, there were 4,162 nonresponders, leaving
9,979 patients with pre- and postoperative data for this
report (Fig. 1).

Drop-out analyses

We performed two drop-out analyses. First, we com-
pared the 9,979 patients (who were included in this
report) to the 4,162 patients who only provided pre-
operative data but not one-year postoperative data
(Appendix 1). In the second analysis, we compared the
14,141 patients who provided preoperative data to the
992 patients who provided preoperative data but were
excluded due to missing data regarding body weight and/
or body height (Appendix 2). We were unable to identify
any clinically relevant differences between the groups.

Outcome variables

Endpoint variables in this report were NRS leg pain, NRS
back pain, ODI, and satisfaction one year after surgery,
as well as changes from before surgery to one year after
in NRS leg and NRS back pain and ODI; all of these were
also analysed according to Minimal Clinically Important
Differences (MCID). We used this technique because
previous studies have shown that the one-year data
reflect the final surgical outcome [29]. We further ana-
lysed complications in relation to weight class, and we
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Patients who underwent LDH surgery 2006-2016 and answered
questions and PROMs preoperatively (n=17165)

Excluded (n = 3024)

Age not available, i.e. foreignid (n =4)

Age <20, >65 (n= 1952)

Missing data for length and/or weight (n = 932)
Length <140cm or >210cm (n = 26)

Weight <40kg or >200kg (n= 12)

BMI <18.5 kg/m? (n= 98)

v

Patients meeting inclusion criteria at baseline (n=14141)

Patients who did not participate in the one-year
follow up (n =4162)

Patients who participated and answered questions regarding
satisfaction or at least one PROM at the one-year follow-up (n=9979)

Fig. 1 Flow chart of patient inclusion from SweSpine

grouped complications into a binary “all complications”
variable if a patient had any complication (i.e., patients
could have more than one complication).

Statistical analysis

IBM SPSS version 27 was used for statistical calculations.
Descriptive data are presented as numbers, proportions
(%) and means=+standard deviations (SD), and inferen-
tial data are presented as the means with 95% confidence
intervals (95% CI) within brackets. A difference in NRS
leg pain equal to or above 3.5, in NRS back pain equal
to or above 2.5, and in ODI equal to or above 20 was, as
defined by Solberg et al. [30], regarded as MCID. When
we analysed the proportion of patients who improved
equal to or above MCID, we only included those with
preoperative impairment of MCID or more (that is,
only those who had a hypothetical chance to improve
by MCID or more). We used chi-square and Fischer’s
exact tests to test categorical data for uncertainty and

analyses of variance (ANOVA) and analyses of covari-
ance (ANCOVA), adjusted for age, gender, smoking and
baseline status for the evaluated trait, for continuous
data. When using Shapiro—Wilks test to examine depar-
tures from normality, we found no values below 0.89. For
dichotomous outcomes, we used binary logistic regres-
sion. We regarded a p value<0.05 to indicate a statisti-
cally significant difference. The study was approved by the
Lund regional ethical review board (Ref. no. 2017/158).

Results

General outcomes in patients who underwent LDH surgery
Baseline data are presented in Table 1. When evaluating
all LDH-operated patients as one group, 78% were sat-
isfied with the surgical outcome one year after surgery,
3.5% of the patients had a complication, and 2.4% a dural
tear. The improvement in NRS leg pain was 4.6 £3.3, in
NRS back pain was 2.2+3.2 and in ODI was 29+21.
Among patients with baseline impairment equal to or
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Table 1 Pre- and perioperative data in patients with surgery for lumbar disc herniation (LDH) in relation to body mass index (BMI; g/
cm?) class. Data are presented as means = standard deviations or as proportions (%)

Normal weight Overweight Obese class | Obese class Il Obese class Il
BMI 18.5-24.9 BMI 25.0-29.9 BMI 30.0-34.9 BMI 35.0-39.9 BMI >40.0
n=4156 n=4063 n=1384 n=317 n=59
Age (years) 42+ 44410 454+10 43410 41+
Men/Women 45%/55% 64%/36% 56%/44% 449%/56% 42%/58%
Smokers 16% 14% 16% 19% 19%
Numeric Rating Scale leg pain 6.7£24 6.7£25 6.7+£24 70+£25 6.8+£2.2
Numeric Rating Scale back pain 45429 47429 50+£29 56+30 54427
Oswestry Disability Index 47+19 47+18 50£17 53+£19 51£17
Acute Surgery 10% 10% 10% 13% 9%
Level of operation
-L3-L4 3% 5% 6% 7% 2%
- L4-L5 38% 45% 47% 49% 55%
-L5-51 57% 49% 44% 42% 41%
- Other 1% 1% 3% 2% 2%
Type of surgery
- Microdiscectomy (open) 47% 449% 40% 38% 36%
- Microdiscectomy (microscope) 43% 44% 45% 45% 44%

3%
2%
5%

4%
2%
6%

- Decompression (open)
- Decompression (microscope)
- Other & not specified

5%
2%
6%

7%
4%
6%

12%
0%
8%

greater than MCID, 74% showed an improvement equal
to or more than MCID in NRS leg pain, 61% in NRS back
pain and 69% in ODI.

Associations were found in a linear regression model
between preoperative BMI and changes in NRS leg
pain [-0.04 (95% CI -0.06, -0.03; p<0.001)] and changes
in ODI [-0.18 (95% CI -0.29, -0.08; p<0.001)], but not
for changes in NRS back pain [0.01 (95% CI -0.01, 0.02;
p=0.34] (Fig. 2).

Outcomes in normal weight, overweight and obese
patients
One year after surgery, 80% of normal weight patients,
77% of overweight patients and 74% of obese patients
were satisfied with the surgical outcome (p <0.001). Pre-
and postoperative data and improvements in NRS leg
pain, NRS back pain and ODI in normal weight, over-
weight and obese patients are presented in Table 2.
Among patients with baseline impairment of at least
MCID, the proportions of patients who improved
equal to or greater than MCID were different in normal
weight, overweight and obese patients regarding NRS leg
pain (p<0.001) and ODI (p<0.01) but not in NRS back
pain (p=0.27) (Table 3). In analyses where we adjusted
for age, sex, smoking, and baseline status, we found
that overweight and obese patients had lower odds for
improvement > MCID in NRS leg pain and ODI than

normal weight patients, while the odds for improvement
in NRS back pain were similar (Table 3).

A total of 3.0% of normal-weight patients, 3.9% of over-
weight patients, and 3.9% of obese patients had some
complications (p=0.047) (Table 4). The corresponding
proportions of patients with dural tears were 1.9%, 2.6%,
and 3.1%, respectively (p=0.02) (Table 4).

Outcomes in relation to obesity class

One year after surgery, 75% of patients with class I
obesity, 71% of patients with class II obesity and 75%
of patients with class III obesity were satisfied with
the surgical outcome (p=0.43). Pre- and postopera-
tive data and improvements in NRS leg pain, NRS back
pain and ODI in relation to obesity class are presented
in Table 5.

Among patients with baseline impairment of at
least the MCID, the proportions of patients who had
an improvement equal to or greater than the MCID
were different in patients with class I, II and III obesity
with respect to NRS leg pain (p<0.01) but not NRS
back pain (p =0.43) or the ODI (p =0.15) (Table 6). In
the analyses that were adjusted for age, sex, smoking
and baseline status, we found that patients with class
II obesity had lower odds for improvement > MCID
in NRS leg pain but not lower odds for improvement
in NRS back pain or ODI than patients with class I
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Fig. 2 Improvement in Numeric Rating Scale (NRS) leg pain, NRS back pain, and Oswestry Disability Index (ODI) in relation to body mass index (BMI;
kg/m?) class. BMI mean 19 includes patients with BMI 18.5 —< 19.5, BMI mean 20 those with BMI 19.5—< 20.5 and so on. n= 9678 for leg pain, 9676
for back pain and 9681 for ODI. Data are presented as the means with 95% confidence intervals

obesity (Table 6). Patients with class III obesity had
similar odds for improvement in NRS leg pain, NRS
back pain and ODI as patients with class I obesity
(Table 6).

A total of 3.8% of patients with class I obesity, 4.4%
of patients with class II obesity, and 3.5% of patients
with class III obesity had at least one complication
(»p=0.90) (Table 7). The proportions of patients with
dural tears were 3.0%, 3.5% and 3.5%, in patients
with class I, II, and III obesity, respectively (p=0.72)
(Table 7).

Discussion

This study indicates that LDH surgery in obese patients
is associated with statistically inferior improvement com-
pared with overweight patients and that the outcome in
overweight patients is statistically significantly inferior
compared to normal weight patients. However, there is
no indication that patients with class III obesity had infe-
rior improvement compared to those with class I obesity.
It must also be emphasized that the mean improvement
in NRS leg pain and ODI was beyond MCID in all BMI
groups and that the proportion of patients who recovered
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Table 3 Among patients with a preoperative impairment > Minimal Clinical Important Difference (MCID), proportion of patients who
improved by MCID or more after lumbar disc herniation (LDH) surgery in relation to body mass index (BMI; g/cm?) class. Numbers of
included patients for each variable are presented as n; , n;. Data are presented as proportions (%) and Odds Ratio (OR), adjusted for
age, smoking habits, and sex, with 95% confidence intervals within brackets. All ORs are calculated using the proportion that reached

improvement > MCID among normal weighted patients as reference cohort. Statistically significant differences are bolded

Normal weight Overweight Obese Group
BMI (18.5-24.9) BMI (25.0-29.9) BMI (> 30.0) comparison
proportions
improved > MCID
n,=3548 n, =3409 n,=1503
n,=2721 n,=2760 n,=1292
n;=3826 n;=3731 n;=1645
Proportions Proportions OR for gaining Proportions OR for gaining P-value
improved>MCID improved>MCID improvement>MCID improved>MCID improvement>MCID
compared to the compared to the
reference cohort reference cohort
NRS leg pain 77% 73% 0.8 (0.7,0.90) 69% 0.7 (0.6, 0.8) <0.001
(n=28460)'
NRS back 62% 61% 0.9(0.8,1.04) 59% 0.8(0.9,1.01) 0.27
pain
(n=6773)
oDl 71% 69% 0.9 (0.8,0.97) 66% 0.8 (0.7,0.91) <0.01
(n=9202)°

Table 4 Proportion of patients with complications after lumbar disc herniation (LDH) surgery in relation to body mass index
(BMI; g/cm?) class. Number of included patients for each variable are presented as n; o N3. Data are presented as proportions
(%) and Odds Ratio [(Exp(B)], with 95% confidence intervals in brackets. All ORs are calculated using the proportion that reached
improvement > MCID among normal weighted patients as reference cohort. Statistically significant differences are bolded

Normal weight Overweight Obese P-value
BMI 18.5-24.9 BMI 25.0-29.9 BMI (>30.0)
n,=4146 n, =4052 n,=1745
n,=4145 n,=4050 n,=1745
n;=4156 n;=4063 n;=1760
Complications registered by surgeon

- Dural tear (n=9945)’ 1.9% 2.6% 3.1% 0.02

- Injury of nerve root (n= 9940)? 0.2% 0.1% 0.3% 0.15

- Other & not specified (0 =9979)° 0.9% 1.2% 0.7% 0.20

- All complications (n=9979)* 3.0% 3.9% 3.9% 0.047

Odds Ratio OR compared to the refer- OR compared to the refer-
ence cohort ence cohort
- All complication (n= 9979)° —_— 1.3(1.04,1.7) 1.3(0.99, 1.8) —
- Dural tear (n=9945)’ — 1.4(1.02, 1.8) 1.6 (1.1, 2.3) -

equal to or above the MCID level was high in all BMI
groups. Furthermore, the study shows that the propor-
tion of patients with complications was low in all BMI
groups. In summary, the clinical relevance of the differ-
ences in this study should be regarded as minor. When
discussing the possible influence of BMI, we must also
emphasize that many other factors are important for the

final outcome, as are the types of surgery performed and
the competence of the surgeons.

The predominantly favourable outcome of LDH sur-
gery in obese patients is supported in the literature. The
Spine Patient Outcomes Research Trial (SPORT) showed
that the outcomes in obese patients were inferior com-
pared to the outcomes in normal weight patients after
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Table 6 Among obese patients with preoperative impairment > Minimal Clinical Important Difference (MCID), proportion of patients
who improved by MCID or more after lumbar disc herniation (LDH) surgery in relation to by body mass index (BMI; g/cm?) class.
Numbers of included patients for each variable are presented as n, , n;. Data are presented as proportions (%) and Odds Ratio (OR),
adjusted for age, smoking habits, and sex, with 95% confidence intervals within brackets. All ORs are calculated using the proportion
that reached improvement > MCID among obese class | patients as reference cohort. Statistically significant differences are bolded

Obese class | Obese class Il Obese class Il Group
BMI 30.0-34.9 BMI 35.0-39.9 BMI > 40.0 comparison
proportions
n,=1177 n,=273 n,=53 improved > MCID
n,=999 n,=245 n,=48
ny;=1297 ny =292 n;=56
Proportions Proportions OR for gaining Proportions OR for gaining P-value
improved > MCID improved>MCID improvement>MCID improved>MCID improvement>MCID
compared to compared to
reference cohort reference cohort
NRS leg pain = 70% 60% 0.6 (0.5, 0.8) 74% 1.1(06,2.1) <0.01
(n=1503)"
NRS back 58% 63% 1.3(09,1.7) 60% 1.1(0.6,2.0) 043
pain
(n=1292)
ODI 67% 62% 0.8(0.6,1.03) 70% 1.1(0.6,1.9) 0.15
(n=1645)

Table 7 Proportion of obese patients with complications after lumbar disc herniation (LDH) surgery in relation to body mass
index (BMI; g/cm?) class. Number of patients included for each variable are presented as n; ,, n,. Data are presented as proportions
(%) and Odds Ratio [(Exp(B)] with 95% confidence intervals in brackets. All ORs are calculated using the proportion that reached

improvement > MCID among obese class | patients as reference cohort

Obese class | Obese class Il Obese class Il P-value
BMI 30.0-34.9 BMI 35.0-39.9 BMI>40.0
n,=1373 n,=317 n,=57
n,=1372 n,=316 n,=57
n;=1384 n; =317 n;=>59
Complications registered by surgeon
- Dural tear (n=1747)’ 3.0% 3.5% 3.5% 0.72
- Injury of nerve root (n=1745)? 0.4% 0.3% - 1.00
- Other & not specified (n=1 760)° 0.7% 1.3% - 0.54
- All complications (n=1760)* 3.8% 44% 3.5% 0.90
Odds Ratio OR compared to the reference  OR compared to the reference
cohort cohort
- All complications (n=1760)* — 1.2(06,2.1) 09(0.2,3.7) -
-Dural tear (n=1747)! — 1.2(06,23) 1.2(03,5.0) -

both nonoperative and surgical treatment. Additionally,
the relative differences in outcomes after surgery and
nonoperative treatment were not affected by BMI, and
there were no group differences in self-rated improve-
ment or patient satisfaction [25]. The study included 306
obese patients who were stratified into BMI classes below
and above 30 kg/m? something that made it impossi-
ble to evaluate the outcome in patients with different
degrees of obesity. Furthermore, Madsbu et al. reported

in a study that included 914 obese patients who, similar
to nonobese patients, obese patients improved, even if
they had more complications [26]. Our study now adds
to our knowledge when reporting that patients in class III
obesity patients in general also have favourable outcomes
after LDH surgery.

The strengths of our study include the large sample
that prospectively evaluated improvement data and end
result of LDH surgery in patients with different degrees
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of obesity. In fact, this is the first publication that spe-
cifically evaluates the outcome by PROMs in a larger
cohort of morbidly obese patients. Furthermore, inclu-
sion of prospectively collected nationwide PROM data
makes it possible to discuss the outcome in an unse-
lected population of LDH-operated patients, thereby
presenting the outcome in the general health care set-
ting rather than in highly specialized units or in nar-
rowly defined patient cohorts.

Limitations of this study include the inability to
draw conclusions regarding causality, whether more or
fewer patients with obesity should undergo an opera-
tion, or when the surgeon should be careful when oper-
ating on a patient with obesity. The study design also
carries the risk of selection bias. Although the drop
out analysis revealed no major relevant group dif-
ferences and we adjusted for baseline impairment in
group comparisons, there may still be selection bias in
other factors of importance that we did not compare,
as well as other confounders that we did not adjust
for. However, a previous study found that the drop-out
frequency from SweSpine, with a magnitude similar
to the dropout magnitude in our study, did not affect
the conclusions [31]. Another concern is the possible
underreporting of complications [32]. However, we find
it unlikely that this would be different in the different
BMI classes. Even if our study is the largest sample of
prospectively evaluated LDH-operated patients with
class III obesity, an even larger sample size would have
been advantageous to reduce the risk of type II errors.
Another weakness is that we cannot explain the infe-
rior outcome in patients with class II obesity. However,
we speculate that the preoperative selection criteria for
surgery could have been different in patients with obe-
sity classes II and III or that the difference occurred by
chance. Other weaknesses include the inability to com-
pare the outcome by different surgical techniques and
that the possible use of different surgical techniques in
different populations (normal vs. obese) may influence
our conclusions. We can further not access surgeons’
rationale, X-rays and several other preoperative factors
that may alter the surgeon’s decision regarding preop-
erative decisions and surgical techniques.

We conclude that not only normal weight patients but
also overweight patients and those with class I, II, and
III obesity in general have favourable outcomes after
LDH surgery. On a group level, we found statistically
significantly poorer outcomes and more complications
in overweight and obese patients than in normal-weight
patients, but the differences were of minor clinical signif-
icance, as all groups improved on average by more than
MCID.

Page 10 of 11

Abbreviations

LDH: Lumbar disc herniation; ODI: Oswestry Disability Index; NRS: Numeric
Rating Scale; MCID: Minimal Clinical Important Difference; BMI: Body Mass
Index. calculated as weight divided by height squared (kg/m?); PROM: Patient
Reported Outcome Measures; Swespine: Swedish National Spine Registry;
ANOVA: Analysis Of Variance; ANCOVA: Analysis Of Covariance.

Supplementary Information

The online version contains supplementary material available at https://doi.
org/10.1186/512891-022-05884-8.

Additional file 1: Appendix 1. Preoperative data in patients who
responded to both the preoperative and the one-year postoperative
questionnaire (responders) and in those who answered the preoperative
but not the one-year postoperative questionnaire (non-responders). Data
are shown as means = SD or proportions (%).

Additional file 2: Appendix 2. Preoperative data in patients with weight
and length registered and in patients with missing data for length and/or
weight. Data are presented as mean = SD or proportions (%).

Acknowledgements
Special thanks to statistician Jan-Ake Nilsson, who advised the statistical
analysis.

Authors’ contributions

NH, BR and BS proposed the study, MK guided the methodological design
and advised NH while drafting the initial version. NH performed the statistical
analysis. NH, BR, FS and MK all revised the draft. All authors made substantial
contributions to the study and approved the submitted version.

Funding

Open access funding provided by Lund University. The corresponding author
has received grants for doctoral studies from the southern Swedish health
care region.

Availability of data and materials
Data used in this study can be obtained upon request and approval from the
Swedish National Spine registry (Swespine).

Declarations

Ethics approval and consent to participate

The study was approved by the Lund regional ethical review board (Dnr
2017/158). The patients have consented to participate in the Swespine
registry.

Consent for publication
Not applicable (Registry Study).

Competing interests
The authors have no relevant financial or nonfinancial interests to disclose.

Author details

'Departments Clinical Sciences and Orthopedics, Lund University, Skane
University Hospital, Inga Marie Nilssons gata 22, plan 4, 205 02 Malmé, Sweden.
Department of Orthopedics, Halland Hospital, Varberg, Sweden.

Received: 15 March 2022 Accepted: 16 October 2022
Published online: 22 October 2022

References

1. Jordan J, Konstantinou K, O'Dowd J. Herniated lumbar disc. BMJ Clin Evid.
2011;2011:1118. PMID: 21711958; PMCID: PMC3275148.

2. Spijker-Huiges A, et al. Costs and cost-effectiveness of epidural steroids
for acute lumbosacral radicular syndrome in general practice: an



https://doi.org/10.1186/s12891-022-05884-8
https://doi.org/10.1186/s12891-022-05884-8

Hareni et al. BMC Musculoskeletal Disorders

20.

21.

22.

23.

24.

25.

26.

27.

28.
29.

(2022) 23:931

economic evaluation alongside a pragmatic randomized control trial.
Spine (Phila Pa 1976). 2014;39(24):2007-12.

Younes M, et al. Prevalence and risk factors of disk-related sciatica in an
urban population in Tunisia. Joint Bone Spine. 2006;73(5):538-42.
Kreiner DS, et al. An evidence-based clinical guideline for the diagnosis
and treatment of lumbar disc herniation with radiculopathy. Spine J.
2014;14(1):180-91.

Saal JA. Natural history and nonoperative treatment of lumbar disc
herniation. Spine. 1996,21(24 Suppl):25-95S.

Saal JA, Saal JS. Nonoperative treatment of herniated lumbar interverte-
bral disc with radiculopathy. An outcome study. Spine. 1989;14(4):431-7.
Blamoutier A. Surgical discectomy for lumbar disc herniation: surgical
techniques. Orthop Traumatol Surg Res. 2013;99(1 Suppl):S187-96.

Daly CD, et al. Lumbar microdiscectomy and post-operative activity
restrictions: a protocol for a single blinded randomised controlled trial.
BMC Musculoskelet Disord. 2017;18(1):312.

Atlas SJ, et al. The Maine Lumbar Spine Study, Part II. 1-year outcomes of
surgical and nonsurgical management of sciatica. Spine (Phila Pa 1976).
1996;21(15):1777-86.

Atlas SJ, et al. Surgical and nonsurgical management of sciatica second-
ary to a lumbar disc herniation: five-year outcomes from the Maine
Lumbar Spine Study. Spine (Phila Pa 1976). 2001;26(10):1179-87.

Atlas SJ, et al. Long-term outcomes of surgical and nonsurgical
management of sciatica secondary to a lumbar disc herniation: 10

year results from the maine lumbar spine study. Spine (Phila Pa 1976).
2005;30(8):927-35.

Lurie JD, et al. Surgical versus nonoperative treatment for lumbar disc
herniation: eight-year results for the spine patient outcomes research
trial. Spine (Phila Pa 1976). 2014;39(1):3-16.

Weber H, Lumbar disc herniation. A controlled, prospective study with
ten years of observation. Spine (Phila Pa 1976). 1983;8(2):131-40.
Weinstein JN, et al. Surgical versus nonoperative treatment for lumbar
disc herniation: four-year results for the Spine Patient Outcomes Research
Trial (SPORT). Spine (Phila Pa 1976). 2008;33(25):2789-800.

Wilson CA, et al. A systematic review of preoperative predictors for
postoperative clinical outcomes following lumbar discectomy. Spine J.
2016;16(11):1413-22.

WHO. Available from: http://www.euro.who.int/en/health-topics/disease-
prevention/nutrition/a-healthy-lifestyle/body-mass-index-bmi. Accessed
1 Sept 2022.

Bookman JS, et al. Obesity: The Modifiable Risk Factor in Total Joint
Arthroplasty. Orthop Clin North Am. 2018;49(3):291-6.

Castle-Kirszbaum MD, et al. Obesity in Neurosurgery: A Narrative Review
of the Literature. World Neurosurg. 2017;106:790-805.

Chacon MM, et al. Perioperative Care of the Obese Cardiac Surgical
Patient. J Cardiothorac Vasc Anesth. 2018;32(4):1911-21.

GuptaV, et al. Safety of Aesthetic Surgery in the Overweight Patient:
Analysis of 127,961 Patients. Aesthet Surg J. 2016;36(6):718-29.

Manna P, Jain SK. Obesity, Oxidative Stress, Adipose Tissue Dysfunction,
and the Associated Health Risks: Causes and Therapeutic Strategies.
Metab Syndr Relat Disord. 2015;13(10):423-44.

De Jong A, et al. Difficult intubation in obese patients: incidence, risk
factors, and complications in the operating theatre and in intensive care
units. Br J Anaesth. 2015;114(2):297-306.

Burks CA, et al. Obesity is associated with an increased rate of inci-
dental durotomy in lumbar spine surgery. Spine (Phila Pa 1976).
2015;40(7):500-4.

Jarvimaki V, et al. Obesity has an impact on outcome in lumbar disc
surgery. Scand J Pain. 2016;10:85-9.

Rihn JA, et al. The influence of obesity on the outcome of treatment of
lumbar disc herniation: analysis of the Spine Patient Outcomes Research
Trial (SPORT). J Bone Joint Surg Am. 2013;95(1):1-8.

Madsbu MA, et al. Lumbar Microdiscectomy in Obese Patients: A Multi-
center Observational Study. World Neurosurg. 2018;110:21004-10.

Yoo MW, et al. Does obesity make an influence on surgical outcomes
following lumbar microdiscectomy? Korean J Spine. 2014;11(2):68-73.
SweSpine. Available from: www.swespine.se. Accessed 1 Sept 2022.
Parai C, et al. Follow-up of degenerative lumbar spine surgery-PROMs
stabilize after 1 year: an equivalence study based on Swespine data. Eur
Spine J. 2019;28(9):2187-97.

30.

Page 11 of 11

Solberg T, et al. Can we define success criteria for lumbar disc surgery? :
estimates for a substantial amount of improvement in core outcome
measures. Acta Orthop. 2013;84(2):196-201.

31. Elkan P, et al. Response rate does not affect patient-reported outcome
after lumbar discectomy. Eur Spine J. 2018;27(7):1538-46.

32. Ohrn A, et al. Adverse events in spine surgery in Sweden: a comparison
of patient claims data and national quality register (Swespine) data. Acta
Orthop. 2011;82(6):727-31.

Publisher’s Note

Springer Nature remains neutral with regard to jurisdictional claims in pub-
lished maps and institutional affiliations.

Ready to submit your research? Choose BMC and benefit from:

fast, convenient online submission

thorough peer review by experienced researchers in your field

rapid publication on acceptance

support for research data, including large and complex data types

gold Open Access which fosters wider collaboration and increased citations

maximum visibility for your research: over 100M website views per year

K BMC

At BMC, research is always in progress.

Learn more biomedcentral.com/submissions



http://www.euro.who.int/en/health-topics/disease-prevention/nutrition/a-healthy-lifestyle/body-mass-index-bmi
http://www.euro.who.int/en/health-topics/disease-prevention/nutrition/a-healthy-lifestyle/body-mass-index-bmi
http://www.swespine.se

	A study comparing outcomes between obese and nonobese patients with lumbar disc herniation undergoing surgery: a study of the Swedish National Quality Registry of 9979 patients
	Abstract 
	Background: 
	Methods: 
	Results: 
	Conclusions: 

	Background
	Methods
	The Swedish National Quality Registry SweSpine®
	Study participants
	Drop-out analyses
	Outcome variables
	Statistical analysis

	Results
	General outcomes in patients who underwent LDH surgery
	Outcomes in normal weight, overweight and obese patients
	Outcomes in relation to obesity class

	Discussion
	Acknowledgements
	References


