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Background and purpose — Obesity has been associ-
ated with inferior outcomes after laminectomy due to central 
lumbar spinal stenosis (CLSS); we evaluated whether this 
occurs in surgery on national bases.

Patients and methods — We retrieved pre- and 1-year 
postoperative data from the National Swedish Quality Reg-
istry for Spine Surgery regarding patients aged ≥ 50 with 
laminectomy due to CLSS in 2005–2018. 4,069 patients had 
normal weight, 7,044 were overweight, 3,377 had class I 
obesity, 577 class II obesity, and 94 class III obesity (“morbid 
obesity”). Patient-reported outcome included satisfaction 
after 1 year, leg pain (Numerical Rating Scale [NRS], rating 
0–10), disability (Oswestry Disability Index [ODI], rating 
0–100). Complications were also retrieved.

Results — 1-year postoperatively, 69% of patient of 
normal weight, 67% who were overweight, and 62% with 
obesity (classes I–III aggregated) were satisfied (p < 0.001) 
and 62%, 60%, and 57% in obese groups I–III, respectively 
(p = 0.7). NRS leg pain improved in normal-weight patients 
by 3.5 (95% CI 3.4–3.6), overweight by 3.2 (CI 3.1–3.2), 
and obese by 2.6 (CI 2.5–2.7), and 2.8 (CI 2.7–2.9), 2.5 (CI 
2.2–2.7), and 2.6 (CI 2.0–3.2) in obese classes I–III, respec-
tively. ODI improved in normal weight by 19 (CI 19–20), 
overweight by 17 (CI 17–18), and obese by 14 (CI 13–15), 
and 16 (CI 15–17), 14 (CI 13–16), 14 (CI 11–18) in obese 
classes I–III, respectively. 8.1% of normal weight, 7.0% of 
overweight, and 8.1% of obese patients suffered compli-
cations (p = 0.04) and 8.1%, 7.0%, and 17% among obese 
classes I–III, respectively (p < 0.01).

Conclusion — Most obese patients are satisfied after 
laminectomy due to CLSS, even if satisfaction rate is inferior 
compared with normal-weight patients. The morbidly obese 
have more complications than patients with lower BMI.

For central lumbar spinal stenosis (CLSS), primary treatments 
include patient education, physiotherapy, pain medication, 
and/or epidural injection (1), while decompressive surgery 
is advocated with persisting disability (1). Studies, includ-
ing RCTs (2-5), have reported that laminectomy is followed 
by a favorable outcome similar to laminectomy with fusion 
(3). However, a variety of factors, such as old age, chronic-
ity of symptoms, and/or preoperative inferior mental health, 
also influence the surgical outcome, while the importance 
of body mass index (BMI) is debated (6-8). Obesity (BMI ≥ 
30.0 (9)) is associated with inferior outcomes in a variety of 
surgical procedures (10-12), and in spine surgery with infec-
tion, venous thromboembolism, perioperative blood loss, and 
prolonged surgical time (13,14). Some studies report inferior 
clinical outcome also in obese spine-surgical patients (15,16), 
while others oppose this (7,17-19). 

We studied whether both obese and non-obese patients who 
undergo laminectomy due to CLSS achieve improvement of 
clinical relevance and whether clinical outcomes are inferior, 
and risks for complications higher, in obese than in non-obese 
patients.

Patients and methods

In Sweden, 95% of the departments that perform spine surgery 
register procedure-specific data in the Swedish National Qual-
ity Registry for Spinal Surgery (SweSpine) (20). The registry 
has a completeness of 85% and a participation rate of patient 
follow-up of 75% 1 year after surgery (20). Preoperatively, 
patients complete a questionnaire regarding patient demo-
graphics such as height, bodyweight, and smoking status as 
well as patient-reported outcome measures (PROMs) to char-
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acterize clinical symptoms. The PROMS include Numeric 
Rating Scale (NRS) pain for leg and back pain and Oswestry 
Disability Index (ODI). Postoperative questionnaires, identi-
cal to the preoperative, are sent to the patients 1, 2, 5, and 10 
years after surgery. At follow-up, grade of satisfaction is also 
registered on a 3-point Likert scale, using satisfied, uncertain, 
or dissatisfied. 

the new SweSpine version. We excluded patients with miss-
ing sex information, age < 50, missing information on height 
and/or weight, BMI < 18.5 (i.e., underweight), improbable 
values for height (< 140 cm or > 210 cm), improbable values 
for bodyweight (< 40 kg or > 200 kg), missing data on type of 
surgery, procedures other than laminectomy without fusion, 
previous spine surgery, and missing PROMs at the 1-year 
follow-up. This resulted in 14,984 patients with preoperative 
data and at least 1 PROM at the 1-year follow-up (Figure 
1). According to the WHO definition (9), the study included 
4,069 patients of normal weight (BMI 18.5 to < 25.0), 
7,044 who were overweight (BMI 25.0 to < 30.0), 3,377 
with obesity class I (BMI 30.0 to < 35.0), 577 with obesity 
class II (BMI 35.0 to < 40.0), and 94 with obesity class III 
(“morbid obesity”) (BMI ≥ 40.0) (Table 1). Preoperative data 
in patients who responded to both the preoperative and the 
1-year postoperative questionnaire (responders) and in those 
who answered the preoperative but not the 1-year postopera-
tive questionnaire (non-responders) are presented in Table 2 
(see Supplementary data). 

Statistics
We used IBM SPSS version 28 (IBM Corp, Armonk, NY, USA) 
for statistical calculations. Descriptive data are presented as 
numbers, proportions (%), means with standard deviations 
(SD), and inferential data as means with 95% confidence 
intervals (CI). We utilized chi-square and Fisher’s exact test 
to examine group differences in categorical data and analyses 
of variance (ANOVA) and analyses of covariance (ANCOVA), 

Figure 1. Flow chart of patient inclusion from SweSpine.

Patients who had surgery for central lumbar spinal stenosis 
between November 2005 and December 2018 and
answered the preoperative PROM questionnaire

(n = 29,237)

Excluded (n = 10,566):
– information on sex missing, 41
– age < 50 years, 1,527)
– missing data for length and/or weight, 2,345
– length < 140 cm or > 210 cm, 79
– weight < 40 kg or > 200, 28
– BMI < 18.5, 134
– other type of surgery than decompression 
   (i.e., instrumentation), 2,271
– surgery type missing, 153)
– had previous lumbar surgery, 4,580)

Patients meeting inclusion 
criteria at baseline

(n = 18,079)

Excluded
Did not participate in the 1-year follow up

(n = 3,095)

Patients who participated and answered questions
regarding at least 1 PROM at the 1-year follow-up

(n = 14,984)

Table 1. Pre- and perioperative data in patients with decompression surgery 
for central lumbar spinal stenosis (CLSS) in relation to body mass index (BMI) 
class. Data are presented as mean (SD) or as proportions (%)

	 Normal	 Over-	 Obese	 Obese	 Obese	
	 weight	 weight	 class I	 class II	 class III
	 n = 4,069	 n = 7,044	 n = 3,377	 n = 577	 n = 94

Age	 72 (9)	 70 (9)	 68 (8)	 67 (8)	 67 (9)
Women (%)	 54 	 43 	 47 	 57 	 64 
Smokers (%) 	 10 	 8 	 6 	 6 	 4 
Numeric Rating Scale
 leg pain	 6.4 (2.4)	 6.3 (2.5)	 6.4 (2.4)	 6.7 (2.3)	 6.8 (2.4)
 back pain	 5.3 (2.7)	 5.4 (2.7)	 5.9 (2.5)	 6.2 (2.5)	 6.2 (2.6)
Oswestry Disability Index	 40 (16)	 40 (16)	 43 (15)	 47 (15)	 47 (16)
Acute surgery (%) 	 1 	 1 	 1 	 1 	 3 
Decompressed segments (%) 					  
 1	 48 	 44 	 42 	 45 	 35 
 2	 35 	 37 	 37 	 36 	 45 
 3	 14 	 16 	 17 	 15 	 18 
 ≥ 4	 3 	 3 	 4 	 4 	 2 
Self-reported walking distance (%) 					   
 < 100 m	 33 	 37 	 44 	 53 	 59 
 100–500 m	 30 	 32 	 34 	 33 	 27 
 500–1000 m	 15 	 15 	 13 	 9 	 11 
 > 1000 m	 22 	 17 	 10 	 5 	 4 

Normal weight: BMI 18.5 to < 25.0	; Overweight: BMI 25.0 to < 30.0; Obese class I: 
BMI 30.0 to < 35.0	Obese class II: BMI 35.0 to < 40.0; Obese class III: BMI ≥ 40.0

Variables
We regarded an improvement in NRS leg pain of ≥ 
40%, NRS back pain of ≥ 33%, and ODI ≥ 30% as 
clinically important differences based on previous 
research on minimal clinically important difference 
(MCID) (21). Perioperative data (acute or elec-
tive surgery, diagnosis, type of procedure, level(s) 
of surgery) and incidence of complications before 
hospital discharge (death, dural tear, injury of a 
nerve root, postoperative hematoma, urinary reten-
tion, urinary tract infection, pulmonary embolism, 
wound infection, cauda equina syndrome, thrombo-
sis, and “other complication,” all answered dichot-
omously [Yes or No]) are reported by the operating 
surgeon.

Participants
We retrieved data from SweSpine for patients who 
underwent surgery for CLSS without degenerative 
spondylolisthesis between November 2005 and 
December 2018 and had preoperative data (n = 
29,237). Surgery types were decompression (with 
or without microscope) in the old version of SweS-
pine and laminectomy (total or midline sparing) in 



Acta Orthopaedica 2022; 93: 880–886  882

adjusted for age, sex, smoking, and baseline status for the 
evaluated trait, for continuous data. The model assumptions 
concerning linear regression models were assessed using 
residual plots without showing signs of heteroscedasticity. We 
performed a Kolmogorov–Smirnov test to test the distribution 
of residuals. We ensured that no Kolmogorov–Smirnov sta-
tistics were below 0.05. We performed a Hosmer–Lemeshow 
test to ensure goodness of fit in the logistic regression models; 
no significant values were found. We used linear regression to 
examine the relation between BMI and outcome. For dichoto-
mous outcomes, we utilized logistic regression. We regarded 
a p-value < 0.05 (2-sided) to indicate a statistically significant 
difference. 

Ethics, data sharing plan, funding, and disclosures
The study was approved by the Lund regional ethical review 
board (Dnr LU 217/158 allowed inclusion from Swespine 
years 2000–2016 and additional aplication Dnr 2020-03112 
allowed inclusion from 2017-01-01 to 2019-12-31). The data 
is available from SweSpine upon request and approval by the 
registry board. No specific funding has been received for this 
study. NH has received general grants for doctoral studies. No 
conflicts of interest were declared. 

Results
Outcomes in the whole study population  
Baseline data are presented in Table 1. For all included 
patients, 64% were satisfied 1 year after surgery, 7.6% of the 
patients had sustained any complication, and 5.8% a dural 
tear. The improvement in NRS leg pain was 3.1 (SD 3.5), 
in NRS back pain 2.3 (3.1), and in ODI 17 (18). This cor-
responds to a relative mean improvement in NRS leg pain of 
43%, in NRS back pain of 36%, and in ODI of 41%. Among 
all patients, 60% improved equally or more than MCID 
(21) in NRS leg pain, 60% in NRS back pain, and 61% in 
ODI. We found a negative association in the linear regres-
sion between BMI and improvement in NRS leg pain (beta 
value –0.05 [CI –0.06 to –0.03]) and ODI (–0.16 [CI –0.23 
to –0.09]) but not for improvement in NRS back pain (–0.01 
[CI –0.02 to 0.01]).

Outcomes in normal-weight, overweight, and obese 
patients (Figure 2 and 3, see Supplementary data)
1 year after surgery, 69% of normal-weight patients, 67% of 
overweight patients, and 62% of obese patients were satisfied 
with the surgical outcome (p < 0.001 for group differences). 

Table 3. Pre- and 1-year postoperative data and improvement from before to 1 year after surgery in Numeric Rating Scale (NRS) leg pain, 
NRS back pain, and Oswestry Disability Index (ODI) in patients with central lumbar spinal stenosis (CLSS) surgery in relation to body mass 
index (BMI) class. Data are presented as means (SD) and as mean differences (95% CI), adjusted for age, smoking habits, sex, and baseline 
value for the evaluated variable

	  Normal weight	 Overweight	 Obese
	 BMI 18.5 to < 25.0	 BMI 25.0 to < 30.0	 BMI ≥ 30.0
 	 Total	 Pre-	 Post-	 Adjusted mean	 Pre-	 Post-	 Adjusted mean	 Pre-	 Post-	 Adjusted mean
 	 number	 operative	 operative	 difference (CI)	 operative	 operative	 difference (CI)	 operative	 operative	 difference (CI)

NRS leg pain	  	 6.4 (2.5)	 3.0 (3.0)	 3.5 (3.4–3.6)	 6.3 (2.5)	 3.2 (3.0)	 3.2 (3.1–3.2)	 6.5 (2.4)	 3.7 (3.1)	 2.6 (2.5–2.7)
 patients, n	 13,752	           3,662		            6,378		            3,712 	
NRS back pain	  	 5.3 (2.7)	 2.9 (2.8)	 2.6 (2.5–2.7)	 5.4 (2.7)	 3.1 (2.8)	 2.3 (2.3–2.4)	 5.9 (2.5)	 3.7 (2.9)	 2.0 (1.9–2.1)
 patients, n	 13,749	           3,649		            6,384		            3,716	
ODI		  40 (16)	 22 (18)	 19 (19–20)	 40 (16)	 23 (18)	 17 (17–18)	 44 (15)	 28 (19)	 14 (13–15)
 patients, n	 14,077	           3,755		            6,571		            3,751

Table 4. Proportion of patients who improved by MCID or more after central lumbar spinal stenosis (CLSS) surgery in relation to body mass 
index (BMI) class. Patients are included if they had any preoperative impairment for the analyzed variable. Data are presented as propor-
tions (%) and Odds Ratio (OR), adjusted for age, smoking habits, and sex with 95% confidence intervals (CI) 

	 Normal weight	 Overweight	 Obese
	 BMI 18.5 to < 25.0	 BMI 25.0 to < 30.0	 BMI ≥ 30.0
 	 Total		  Improved	 Adjusted		  Improved	 Adjusted		  Improved	 Adjusted
Outcome	 number	 n	 (%) a	 OR (CI) b	 n	  (%) a	 OR (CI) b	 n	  (%) a	 OR (CI) b	 p-value c

NRS leg pain	 13,313	 3,529	 64	 reference	 6,175 	 61	 0.8 (0.7–0.9)	 3,609	 55	 0.6 (0.6–0.7)	 < 0.001
NRS back pain	 12,980	 3,399	 63	 reference	 5,993	 61	 0.9 (0.8, 0.9)	 3,588	 56	 0.7 (0.6, 0.8)	 < 0.001
ODI	 14,048	 3,747	 65	 reference	 6,558	 62	 0.9 (0.8, 0.9)	 3,747	 55	 0.6 (0.5, 0.7)	 < 0.001

a Proportion improved ≥ MCID.
b Odds ratio for gaining improvement ≥ MCID.
b Group comparison of proportions improved ≥ MCID.
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Pre- and postoperative data and improvements in the groups 
are presented in Table 3.

The proportions of patients who improved ≥ MCID (21) 
were different in normal weight, overweight, and obese 
patients regarding NRS leg pain, NRS back pain, and ODI (all 
p < 0.001) (Table 4). In analyses adjusted for age, sex, smok-

ing, and baseline status for the evaluated dependent variable, 
we found that overweight and obese patients had lower odds 
for improvement: ≥ MCID in NRS leg pain, NRS back pain, 
and ODI compared with normal-weight patients (Table 4). 

8% of normal-weight patients, 7% of overweight patients, 
and 8% of obese patients had any complication (p = 0.04 for 

Mean (95% CI) improvement in NRS leg pain
10

8

6

4

2

0

–2

19 21 23 25 27 29 31 33 35 37 39 41 43
BMI

Mean (95% CI) improvement in NRS back pain
10

8

6

4

2

0

–2

19 21 23 25 27 29 31 33 35 37 39 41 43
BMI

Mean (95% CI) improvement in ODI
50

40

30

20

10

0

–10

19 21 23 25 27 29 31 33 35 37 39 41 43
BMI

Figure 2. Improvement in Numeric Rating Scale (NRS) leg pain, NRS back pain, and Oswestry Disability Index (ODI) in relation to body mass index 
(BMI) class. BMI 19 includes patients with BMI 18.5 to <19.5, BMI 20 those with BMI 19.5 to < 20.5 and so on. n = 13,850 for leg pain, 13,849 for 
back pain and 14,176 for ODI. Data are means with 95% confidence intervals. Patients with BMI ≥ 45 (n = 25) are excluded in the graphs.

Table 5. Proportion of patients with complications registered by surgeon after central lumbar spinal stenosis (CLSS) surgery in rela-
tion to body mass index (BMI) class. Data are presented as proportions (%) and Odds ratio [(Exp(B)] with (95% CI))

	 Normal weight	 Overweight	 Obese
	 BMI 18.5 to < 25.0	 BMI 25.0 to < 30.0	 BMI ≥ 30.0	
	 Total		  Patients with		  Patients with		  Patients with		
Complications	 number	 n	 complications (%)	 n	 complications (%)	 n	 complications (%)	 p-value

Dural tear	 14,952	 3,999	 6.0	 6,958 	 5.2	 3,995 	 6.6	 0.01
 Odds ratio (CI)			   reference		  0.9 (0.7–1.04) 		  1.1 (0.9–1.3)	 – 
Postoperative hematoma	 14,949	 3,998	 0.4	 6,957	 0.4	 3,994 	 0.5	 1
Urinary retention	 14,948	 3,998	 0.9	 6,956 	 0.6	 3,994 	 0.6	 0.06
Other and not specified 	 14,943	 3,997	 1.2	 6,953 	 1.2	 3,993 	 1.1	 0.8
Any complication	 14,943	 3,997 	 8.1	 6,953 	 7.0	 3,993 	 8.1	 0.04
 Odds ratio (CI)			   reference		  0.9 (0.7–0.99) 		  1.0 (0.9–1.2) 	 –

Table 6. Pre- and 1-year postoperative data and improvement from before to 1 year after surgery in Numeric Rating Scale (NRS) leg pain, 
NRS back pain, and Oswestry Disability Index (ODI) in patients with central lumbar spinal stenosis (CLSS) surgery in relation to body mass 
index (BMI) class. Data are presented as means (SD) and as mean differences (95% CI), adjusted for age, smoking habits, sex, and baseline 
value for the evaluated variable

	 Obese I	 Obese II	 Obese III
	 BMI 30.0 to < 35.0	 BMI 35.0 to < 40.0	 BMI ≥ 40.0
 	 Total	 Pre-	 Post-	 Adjusted mean	 Pre-	 Post-	 Adjusted mean	 Pre-	 Post-	 Adjusted mean
 	 number	 operative	 operative	 difference (CI)	 operative	 operative	 difference (CI)	 operative	 operative	 difference (CI)

NRS leg pain	  	 6.4 (2.4)	 3.6 (3.1)	 2.8 (2.7–2.9)	 6.7 (2.3)	 4.1 (3.1)	 3.2 (2.2–2.7)	 6.9 (2.3)	 4.1 (3.4)	 2.6 (2.0–3.2)
 patients, n	 3,712	           3,092		              533		            	               87 	
NRS back pain	  	 5.9 (2.5)	 3.6 (2.9)	 2.3 (2.2–2.4)	 6.2 (2.5)	 4.0 (3.0)	 2.3 (2.3–2.4)	 6.2 (2.6)	 3.7 (2.9)	 2.4 (1.9–3.0)
 patients, n	 3,716	           3,091		              535		            	               90	
ODI		  43 (15)	 27 (19)	 16 (15–17)	 47 (15)	 32 (20)	 17 (17–18)	 51 (17)	 32 (20)	 14 (11–18)
 patients, n	 3,751	           3,132		              528		            	               91
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group differences) (Table 5). The corresponding proportion of 
patients with dural tear was 6.0%, 5.2%, and 6.6% (p = 0.01 
for group differences) (Table 5).

Outcomes in relation to obesity class
1 year after surgery 62% of patients in obesity class I were 
satisfied with the surgical outcome. The corresponding pro-
portions of patients in obesity class II and class III were 60% 
and 57% (p = 0.7 for group differences). Pre- and postopera-
tive data and improvements in relation to obesity class are pre-
sented in Table 6.

The proportions of patients who improved ≥ MCID in NRS 
leg pain, NRS back pain, or ODI were similar in obese classes 
I, II, and III patients (all p > 0.05) (Table 7). In analyses 
adjusted for age, sex, smoking, and baseline status, we found 
similar odds ratios for improvement in patients in the different 
obesity classes (Table 7).  

8.1% of patients in obesity class I, 7.0% of patients in obe-
sity class II, and 17% of patients in obesity class III had 
any complication (p < 0.01 for group differences) (Table 8). 
The corresponding proportions of patients with dural tear 
were 6.7%, 4.9%, and 15% (p < 0.01 for group differences) 
(Table 8).

Discussion

We found that decompression for CLSS is followed by subjec-
tive and objective improvement in patients of normal weight, 
those who were overweight, and obesity grades I, II, and III, 
and that patients in general are satisfied 1 year after surgery. 
The improvement and subjective outcomes are lower in over-
weight than in normal-weight patients, and inferior in the 
obese to those who are overweight. This is further supported 
by the lower odds ratio for improvement of at least MCID in 
both overweight and obese patients compared with those of 
normal weight.  

Several previous studies have reported that obese patients 
experience similar improvement to normal-weight patients 
(7,17,18,22). These studies have suggested that this may partly 
be due to obese patients in general being referred for surgery 
with a more severe preoperative status than normal-weight 
patients. It should then be noted that also we found obese 
grades I–III patients being referred for surgery with more 
severe symptoms than patients of normal weight. 

A recent systematic review supports the view of obese 
patients having no inferior outcomes to patients with lower 
BMI, when summarizing that obese patients have similar 

Table 7. Proportion of patients who improved by MCID or more after central lumbar spinal stenosis (CLSS) surgery in relation to body mass 
index (BMI) class. Patients are included if they had any preoperative impairment for the analyzed variable. Data are presented as propor-
tions (%) and Odds Ratio (OR), adjusted for age, smoking habits, and sex, with 95% confidence intervals (CI). 

	 Obese I	 Obese II	 Obese III
	 BMI 30.0 to < 35.0	 BMI 35.0 to < 40.0	 BMI ≥ 40.0
 	 Total		  Improved	 Adjusted		  Improved	 Adjusted		  Improved	 Adjusted
Outcome	 number	 n	 (%) a	 OR (CI) b	 n	  (%) a	 OR (CI) b	 n	  (%) a	 OR (CI) b	 p-value c

NRS leg pain	 3,609	 3,005	 55	 reference	 518 	 53	 0.95 (0.8–1.1)	 86	 49	 0.8 (0.5–1.2)	 0.5
NRS back pain	 3,588	 2,980	 56	 reference	 522	 54	 0.9 (0.8–1.1)	 86	 62	 1.3 (0.8–2.0)	 0.4
ODI	 3,747	 3,128	 56	 reference	 528	 51	 0.8 (0.7–0.99)	 91	 51	 0.8 (0.5–1.3) 	 0.08

a Proportion improved ≥ MCID.
b Odds ratio for gaining improvement ≥ MCID.
b Group comparison of proportions improved ≥ MCID.

Table 8. Proportion of patients with complications registered by surgeon after central lumbar spinal stenosis (CLSS) surgery in relation 
to body mass index (BMI) class. Data are presented as proportions (%) and Odds ratio [(Exp(B)] with (95% CI)

	 Obese I	 Obese II	 Obese III
	 BMI 30.0 to < 35.0	 BMI 35.0 to < 40.0	 BMI ≥ 40.0
	 Total		  Patients with		  Patients with		  Patients with		
Complications	 number	 n	 complications (%)	 n	 complications (%)	 n	 complications (%)	 p-value

Dural tear	 3,995	 3,332	 6.7	 569 	 4.9	 94 	 15	 < 0.01
 Odds ratio (CI)			   reference		  0.7 (0.5–1.1)  		  2.4 (1.3–4.4) 	    – 
Postoperative hematoma	 3,994	 3,331	 0.4	 569	 0.7	 94 	    2.1	    0.04
Urinary retention	 3,994	 3,331	 0.6	 569 	 0.2	 94 	    1.1	    0.2
Other and not specified 	 3,993	 3,330	 1.0	 569 	 1.6	 94 	    1.1	    0.3
Any complication	 3,993	 3,330 	 8.1	 569 	 7.0	 94 	 17	 < 0.04
 Odds ratio (CI)			   reference		  0.9 (0.6–1.2) 		  2.3 (1.3–4.1)  	    –
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postoperative outcomes to non-obese patients after non-instru-
mented lumbar surgery (19). However, this review used a BMI 
cut-off value 30 when comparing patients, without evaluating 
the outcomes in each obesity class separately. There are, in 
contrast, studies that infer obesity to be inversely associated 
with improvement in ODI and an improvement of MCID or 
more after non-instrumented CLSS surgery (8,15,16). We sup-
port this view, when reporting inferior outcomes in obese to 
normal-weight patients and in obese grade III to obese grade 
I patients. However, as most patients in all evaluated groups 
were satisfied with the surgical outcome, it seems reasonable 
to postulate that the statistically significant differences were of 
minor clinical relevance. In a study like this, many other fac-
tors such as lifestyle, comorbidity, types of performed surgery, 
and competence of the operating surgeon may be of impor-
tance for the outcome.

Obesity is in spinal surgery associated with a higher risk for 
surgical site infection, venous thromboembolism, periopera-
tive blood loss, and longer surgery times (13,14). We found in 
obese patients a higher rate of dural tears than in those of normal 
weight, this being driven by more tears in class III obese patients. 
There were also more patients with postoperative hematoma in 
this group. The risk of sustaining any complication in obese 
class III patients was therefore 2.5 times higher than in obese 
class I patients. However, the relevance of patient perception 
of success ought to be regarded as minor, as satisfaction and 
improvement were no different in obese grade I or III patients.

The strengths of our study include nationwide prospectively 
collected data, i.e., outcomes in an unselected national popula-
tion undergoing CLSS surgery. The results are thus applicable 
to general healthcare and not only, as in many other studies, to 
highly specialized spine units with certain inclusion criteria. 
The other type of studies is very important, but in our view we 
should rather report what it is possible to achieve than results 
in general healthcare. To our knowledge this is the largest 
study so far that has addressed the importance of BMI, obe-
sity, and obesity class—including morbidly obese patients—
in terms of outcomes and complications. 

Limitations of our study include the inability to draw con-
clusions concerning causality, whether more obese patients 
should be operated on or fewer, or when the surgeon should 
be careful in treating an obese patient with surgery. The study 
design also renders a risk for selection bias with a dropout 
of 3,095 patients. However, dropout rates of this magnitude 
should not affect the outcome (23), and we were also unable 
to identify any major group differences in the dropout com-
parisons between participants and dropouts. We must also 
acknowledge that there may still be confounders that we did 
not identify and adjust for that may influence the outcome.

In conclusion, the study showed improvement after lami-
nectomy due to CLSS in patients of normal weight, those who 
were overweight, and obesity classes I–III, and that patients in 
general are satisfied 1 year after surgery. Most obese patients 
are satisfied, even if satisfaction rate is inferior compared with 

normal-weight patients. There was no statistically significant 
difference in satisfaction rate among patients in different 
classes of obesity, as the group with morbid obesity is small. 
The morbidly obese have more complications than patients 
with lower BMI. Decompression due to CLSS ought also to 
remain a treatment option in patients with overweight and 
classes I–III obesity.
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guidance from MK, BR, and FS. All authors revised the manuscript and 
contributed to the final manuscript.  
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Supplementary data

Table 2. Preoperative data in patients who responded to both the 
preoperative and the 1-year postoperative questionnaire (respond-
ers) and in those who answered the preoperative but not the 1-year 
postoperative questionnaire (non-responders). Data are means (SD) 
or proportions (%)

	 Responders	 Non-responders
	 n = 14,984	 n = 3,095

Age	 70 (8.6)	 69 (9.6)
BMI	 27.7 (4.1)	 28.0 (4.2)
Men (%)	 53	 50
Smokers (%)	   8	 12
Numeric Rating Scale
 leg pain  	 6.4 (2.4)	 6.5 (2.5)
 back pain	 5.5 (2.7)	 5.9 (2.6)
Oswestry Disability Index	  41 (16)	  42 (16)

Figure 3. Scatter plots with loess line. Improvement at 1-year follow up 
in Numeric Rating Scale (NRS) leg pain, NRS back pain, and Oswes-
try Disability Index (ODI) in relation to body mass index (BMI) class. n 
= 13,850 for leg pain, 1,3849 for back pain and 14,176 for ODI.


