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Abstract
Purpose Most patients with lumbar disc herniations requiring surgery have concomitant back pain. The purpose of the 
current study was to evaluate the outcome of surgery for lumbar disc herniations in patients with no preoperative back pain 
(NBP) compared to those reporting low back pain (LBP).
Methods 15,418 patients surgically treated due to LDH with primary discectomy from 1998 until 2020 were included in 
the study. Self-reported low back pain assessed with a numerical rating scale (NRS) was used to dichotomize the patients in 
two groups, patients without preoperative back pain (NBP, NRS = 0, n = 1333, 9%) and patients with preoperative low back 
pain (LBP, NRS > 0, n = 14,085, 91%). Patient reported outcome measures (PROMs) collected preoperatively and one-year 
postoperatively were used to evaluate differences in outcomes between the groups.
Results At the one-year follow-up, 89% of the patients in the NBP group were completely pain free or much better compared 
with 76% in the LBP group. Significant improvement regarding leg pain was seen in all measured PROMs in both groups 
oneyear after surgery. In the NBP group, 13% reported clinically significant back pain (NRS difference greater than Minimally 
Clinical Important Difference (MICD)) at the one-year follow-up.
Conclusions Patients without preoperative back pain are good candidates for LDH surgery. 13% of patients without preop-
erative back pain develop clinically significant back pain one-year after surgery.
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Introduction

Lumbar disc herniation (LDH) is one of the most com-
mon indications for spine surgery [1]. Several studies have 
evaluated different aspects of LDH, both the natural course 
and the surgical- and non-surgical treatment options [2–4]. 
LDH has generally a favorable outcome with non-operative 
treatment, but 5–10% of all patients may require surgery to 
relieve symptoms. The main indication for LDH surgery is 
to alleviate sciatica and most often patients are offered LDH 
surgery when sufficient relief of leg pain is not experienced 

after 8–12 weeks of non-surgical treatment. Most patients 
with LDH requiring surgery have concomitant back pain 
[1], which can preexist the sciatica or be present at the same 
time. Several studies have evaluated back pain in differ-
ent context of the LDH surgical- and non-surgical setting, 
mainly its preoperative mean magnitude, change following 
surgical treatment and effect on quality of life [5–10].

To our knowledge, no study has yet focused on the sub-
category of operated LDH patients where preoperative back 
pain is totally absent. The aim of this study was, by using 
prospectively collected data from a nationwide spine sur-
gical register, to evaluate the outcome of LDH surgery in 
patients with no preoperative back pain, to describe their 
preoperative condition and the surgical outcome as com-
pared to the LDH population with coexisting back pain. This 
knowledge may be valuable for clinicians, to facilitate better 
information to patients scheduled for LDH surgery. Achiev-
ing realistic preoperative expectations with regards to the 
surgical outcome leads to higher degree of patient satisfac-
tion after surgery [11, 12].
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Material and methods

All patients surgically treated due to LDH with primary dis-
cectomy (with or without microscopic assistance) from 1998 
until 2020 were identified in Swespine, the National Qual-
ity Registry for Spine Surgery. Swespine is a patient-based 
register and has previously been thoroughly described and 
validated [1]. The Swespine is a register with no exclusion 
criteria that welcomes all departments performing spine sur-
gery in Sweden to register preoperative, perioperative and 
one-, two-, five and ten-years postoperative data. The reg-
ister covers 90% of spine operations performed in Sweden. 
In the standard Swespine protocol, the patients report their 
age, gender, smoking habits, preoperative duration of back- 
and leg pain, consumption of analgesics, walking distances, 
the validated patient reported outcome measures (PROMs) 
Numerical Rating Scale (NRS) for back- and leg pain, qual-
ity of life by the EuroQol 5 dimensions (EQ-5D) (UK value 
set) and disability by the Oswestry Disability Index (ODI). 
At the one-year postoperative follow-up, the patients also 
report subjective satisfaction rate on a Likert scale (Dissatis-
fied, Undecided and Satisfied). The Swespine protocol also 
has a transition question for evaluation of leg pain outcome: 
“How is your leg pain/sciatica today as compared to before 
the surgery?”. The response options are (0) No leg pain 
before the surgery, (1) Completely pain free, (2) Much bet-
ter, (3) Somewhat better, (4) Unchanged, and (5) Worse [13].

All patients underwent open discectomy with or without 
surgical microscope by surgeons with varying experience, 
and in departments ranging from rural to university as well 
as private spine units. Inclusion in the register is voluntar-
ily, and when patients are registered, they accept that data 
are used for scientific purposes and presented in publica-
tions. Approval for the study was given by the regional 
ethical review board (Dnr 2017/158).

We used IBM SPSS statistics® version 26 in the statis-
tical calculations and data are presented as numbers (n), 
means ± standard deviations (SD) or proportions (%) and 
as pain level according to NRS, quality of life by EQ-5D 
and ODI as means with 95% confidence intervals (CI) 
within brackets. Group comparisons were performed using 
Student’s t-test or paired t-tests for means and  chi2-test for 
group comparisons in ordinal data. The level of statisti-
cally significant difference was set to p < 0.05.

Results

21,729 patients operated for LDH were identified in Swes-
pine. 6311 patients did not have both pre- and one-year 
postoperative back pain reported and were hence excluded. 

1333 patients (9%) with no preoperative back pain were 
identified (NRS = 0), and all other patients (NRS > 0, 
n = 14,085) operated for LDH during the same period were 
used for group comparisons.

Baseline data regarding age, gender distribution, smoking 
status or preoperative duration of leg pain are presented in 
Table 1. Patients with NBP had preoperatively a better self-
estimated walking distance, a lower consumption of analge-
sics, less leg pain (Table 1), better quality of life (EQ-5D) as 
well as less disability by ODI (Table 2, all statistically signif-
icant). At one-year postoperative follow-up, the NBP group 
consumed less analgesics, had a better self-estimated walk-
ing distance, lower back- and leg pain (NRS) as well as bet-
ter quality of life (EQ-5D) and less disability in terms of the 
ODI (Tables 1 and 2). Further analysis of the demographics 
of patients who were preoperatively back pain free but at the 
one-year follow-up presented with clinically significant back 
pain is presented in Table 3. The results showed female sex 
and smoking were associated with increased risk for having 
clinically significant back pain at the one-year follow-up. 
Patients that developed clinically significant back pain at 
the one-year follow-up had preoperatively more disability in 
terms of ODI and lower quality of life in terms of the EQ-5D 
than patients that did not develop clinically significant back 
pain (Table 3).

Significant improvement was seen in all measured 
PROMs in both groups oneyear after surgery (Table 4). 
Back pain improved significantly in the LBP group one-
year after surgery; however, in the NBP group, back pain 
was minimally increased at the one-year follow-up (preop-
erative NRS 0 vs postoperative NRS = 1, p < 0.001), Only 
13% of the patients that experienced increased back pain 
had back pain > MCID (NRS > 2.4) [14] at one-year post-
operative follow-up. In the LBP group the corresponding 
portion that experienced increased back pain (back pain  
> MCID) (NRS > 2.4) was 39%. 73% of the patients in the 
NBP group achieved an improvement in terms of leg pain 
exceeding MCID (MCID > 3.4 [14]) for leg pain in LDH 
surgery, and the corresponding figure in the LBP group 
was 71% (p < 0.001). In the NBP group, 87% of the patients 
were completely pain free or much better (leg pain transition 
question response options 1 and 2), and the corresponding 
number in the LBP group was 76% (p < 0.001). In the NBP 
group, 87% of the patients were satisfied with the surgical 
outcome at one-year postoperative, and the corresponding 
figure in the LBP group was 77% (p < 0.001).
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Discussion

The main indication for surgery for lumbar disc herniation 
is leg pain or sciatica. Spine surgeons have traditionally con-
sidered patients where the chief complaint is sciatica to be 
good candidates for surgery. This study confirms this long-
held belief.

Our study shows leg pain without back pain to be a 
relatively common finding in patients scheduled for LDH 

surgery as almost one in ten reports no back pain whatso-
ever. The findings of our study suggest that the surgical 
outcome is more favorable in LDH patients if back pain is 
absent preoperatively. A substantially larger proportion of 
the NBP patients are pain free or much better with regards 
to leg pain after surgery compared with the LPB patients 
(87 vs 76%).

Type of surgery may affect outcome at the one-year 
follow-up. In Swespine, surgery for LDH can be classi-
fied as discectomy with or without the use of microscope. 

Table 1  Preoperative and 
one-year postoperative data 
regarding age, smoking, 
duration of back- and leg pain, 
consumption of analgesics and 
walking distances

Data are presented as mean (SD) or proportions (%). NA = not applicable. NBP (No back pain) refers to 
patients without any preoperative back pain according to NRS (n = 1.333) and LBP (Low back pain) refers 
to patients with preoperative back pain NRS > 0 (n = 14,085)

Preoperatively One-year follow-up

NBP LBP p value NBP LBP p value

Age 45 ± 13 45 ± 13 0.031 NA NA NA
Gender (M/F) 59/41 55/45 0.001 NA NA NA
Smoking (%) 13 16 0.051 NA NA NA
Duration of leg pain (%)
 Had no leg pain 1 1
  < 3 months 20 16 NA NA NA
  > 3 – 12 months 59 56  < 0.001
  > 12 – 24 months 12 15

  > 24 months 8 12
Analgesics consumption (%)
 None 17 11 74 53
 Intermittent 58 28  < 0.001 19 31  < 0.001
 Regular 24 60 6 15

Walking distance (%)
  < 100 m 30 30 1 3
  > 100 to 500 m 18 20 0.011 3 7  < 0.001
  > 500 to 1000 m 14 15 5 10
  > 1000 m 37 32 90 79

Table 2  Preoperative and one-year postoperative data regarding NRS as estimation of back and leg pain, EQ-5D and SF-36 as estimation of 
quality of life and ODI as estimation of disability

Data are presented mean (95% CI). NA = not applicable. NBP (No back pain) refers to patients without any preoperative back pain according to 
NRS (n = 1.333) and LBP (Low back pain) refers to patients with preoperative back pain NRS > 0 (n = 14,085)

Preoperatively One-year follow-up

NBP LBP p value NBP LBP p value

NRS
 Back pain 0 (0, 0) 5.1 (5.1, 5.2)  < 0.001 1.0 (0.9, 1.0) 2.5 (2.5, 2.6)  < 0.001
 Leg pain 6.1 (6.0, 6.3) 6.9 (6.8, 6.9)  < 0.001 1.1 (1.0, 1.2) 2.1 (2.1, 2.2)  < 0.001

EuroQol
 EQ-5D index 0.32 (0.30, 0.34) 0.26 (0.26, 0.27)  < 0.001 0.83 (0.82, 0.84) 0.72 (0.72, 0.73)  < 0.001
 EQ VAS 49 (48, 51) 45 (45, 46)  < 0.001 81 (80, 82) 72 (72, 73)  < 0.001

ODI
 Index 42 (41, 43) 48 (47, 48)  < 0.001 10 (9, 10) 18 (18, 19)  < 0.001
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We have no information about if tubular or other mini-
mally invasive approaches were conducted, i.e., endo-
scopic surgery. The same applies for information about the 
amount of disc material removed, which is not registered 
in Swespine. Aggressive discectomy may result in more 
back pain, but in current practice, most surgeons perform 
sequestrectomy.

However, also patients with concomitant preoperative 
back pain improve significantly following surgery in all 
PROMs in the present study. Patients in the NBP and LBP 
group achieve similar improvements, but the LBP group is 
left with more pronounced postoperative disability. These 
findings fit well into our current frame of reference as 
patients with LDH and high burden of back pain may be 
a more heterogeneous group of patients both in terms of 
symptoms and morphological disease. Although there are 
statistically significant differences between the NBP and the 
LBP groups at the one-year follow-up milestone, it should 
be noted that the differences are relatively small and may not 
consistently be clinically relevant.

To our knowledge, the cohort of LDH patients that report 
no preoperative back pain has not previously been selec-
tively studied. The outcome following surgery in this cohort 
is reported with less preoperative disability reflected in bet-
ter self-estimated walking distance, lower consumption of 
analgesics, better quality of life and less disability as com-
pared to patients with preoperative LBP. The NBP group 
report increased back pain postoperatively as compared to 
preoperatively (13% NBP vs 39% LBP with back pain dif-
ference > MCID). One possible explanation is that the disc 
herniation may represent the beginning of a symptomatic 
segmental disease of the spine. The degree of back pain pre-
sent at one-year follow-up in patients without preoperative 
back pain is however probably of lesser importance since 
this is lower than the MCID for back pain in 87% of the 
patients after LDH surgery [14] and does not reflect in poor 
postoperative quality of life (SF-36, EQ-5D) or disability 
(ODI).

Table 3  Preoperative demographics in patients with no preoperative 
back pain divided into patients with no significant postoperative sig-
nificant back pain (NSPBP) and patients with significant postopera-
tive back pain (defined as > 2.4 NRS back pain) (SPBP)

Data are presented mean (95% CI) or proportions (%). Statistically 
significant differences are highlighted in bold

Group NPSBP SPBP Comparison

Age 42 42 p = 0.94
Gender (M/F) 61/39 46/54 p < 0.001
Smoking 12 20 p < 0.05
NRS back
 Postop 0.4 (0.4, 0.4) 4.8 (4.1, 5.0) p < 0.001

VAS leg
 Preop 6.0 (5.9, 6.2) 6.6 (6.2, 7.1) p < 0.01
 Postop 1.0 (0.9, 1.1) 3.0 (2.5, 3.4) p < 0.001

EQ-index
 Preop 0.33 (0.30, 0.35) 0.25 (0.20, 0.30) p < 0.01
 Postop 0.86 (0.85, 0.87) 0.62 (0.57, 0.66) p < 0.001

ODI
 Preop 42 (40, 43) 45 (42, 49) p < 0.05
 Postop 7 (6, 8) 27 (24, 29) p < 0.001

Table 4  Improvements by 
surgery from preoperative to 
one-year postoperative status in 
NRS as estimation of back and 
leg pain, EQ-5D and SF-36 as 
estimation of quality of life and 
ODI as estimation of disability

Data are presented as mean with 95% confidence interval within brackets. NBP (No back pain) refers 
to patients without any preoperative back pain according to NRS (n = 1333) and LBP (Low back pain) 
refers to patients with preoperative back pain NRS > 0 (n = 14,085).  Comparison1 refers to comparison in 
improvement following surgery between group NBP and LBP;  comparison2 refers to comparison from 
before to after surgery within group NBP and LBP

Improvement at oneyear postoperatively

NBP LBP Comparison1 NBP  comparison2

LBP  comparison2

NRS
Leg pain 5.0 (4.8, 5.2) 4.7 (4.7, 4.8) 0.005  < 0.001

 < 0.001
Back pain −1 (−0.9, −1.1) 2.6 (2.5, 2.7)  < 0.001  < 0.001

 < 0.001
EuroQol
EQ-5D index 0.51(0.49,0.53) 0.46 (0.45, 0.46)  < 0.001  < 0.001

 < 0.001
EQ VAS 32 (30, 33) 27 (27, 28)  < 0.001  < 0.001

 < 0.001
ODI
Index 32 (31, 33) 29 (29, 30)  < 0.001  < 0.001

 < 0.001
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We found some baseline differences in patients that were 
preoperatively without back pain but subsequently devel-
oped significant back pain at the one-year follow-up and 
those who remained pain free. Female sex and smoking 
were associated with increased risk for having clinically sig-
nificant back pain at the one-year follow-up. Furthermore, 
patients that developed clinically significant back pain at 
the one-year follow-up had preoperatively more disability 
in terms of the ODI and lower quality of life in terms of 
the EQ-5D. However, the baseline differences in ODI and 
EQ-5D in these patient groups were small and not clinically 
significant.

Patients with LDH without back pain are good candidates 
for surgery. The increased knowledge regarding this patient 
population can be used by surgeons preoperatively when dis-
cussing surgery with patients with LDH. It allows for more 
nuanced preoperative information and patients may thus 
attain well founded expectations with regards to the outcome 
of surgery. Outcome of surgery in well-informed patients is 
associated with a better surgical result and a higher degree 
of patient satisfaction [11, 12].

Shortcomings of the present study those associated with 
register studies such as the obvious inclusion bias and the 
retrospective analysis of prospectively collected data. How-
ever, the study includes a very large number of patients in 
the setting of a nationwide span with a heterogenous study 
population as regarding patient selection and comorbidities. 
In the Swespine, only the reason for surgery is registered, but 
the individual patients may have other spinal conditions and 
or psychosomatic conditions that may impact the outcome of 
surgery. These potential comorbidities remain unaccounted 
for. Another shortcoming of the present study is the absence 
of information regarding preoperative non-surgical treatment 
which may influence the outcome of surgery. Regular prac-
tice in Sweden is to offer non-operative treatment (analgesics 
and physiotherapy) of symptomatic LDH for at least 8-week 
period before surgery is considered.

The transition question for evaluation of leg pain out-
come may be affected by recall bias and there are previous 
reports that show that perceived change is influenced by the 
current health state. Strengths of this study include a large 
patient material and the use of validated PROMs. 29% of 
the patients did not have complete data and were excluded; 
however, a loss of 30% have been reported to not influence 
the outcome in spine register studies [15], but conflicting 
opinions has also been reported [16].

To conclude, patients with no preoperative back pain 
seem to have a better outcome following LDH as compared 
to patients with concomitant back pain and with a higher 
degree of patient satisfaction. 13% of the patients where 
back pain is absent preoperatively develop clinically sig-
nificant back pain at the one-year follow-up.
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