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Patients with scoliosis have a high prevalence of back pain (BP). It is possible that scoliosis patients present with specific features when 
experiencing back or leg pain pathology. The aim of this systematic review is to report the signs, symptoms and associated features of BP in 
patients with scoliosis compared to adults without scoliosis during adulthood. From inception to 15 May 2023, we searched the following 
databases: PubMed, EMBASE, the Cumulative Index to Nursing and Allied Health Literature (CINAHL), and Scopus. We found 10,452 titles, 
selected 25 papers for full-text evaluation and included 8 in the study. 
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The description of symptoms (localization, intensity, disability and 
functional status) varied among the different papers. Five studies 
reported pain localization. Five studies reported pain severity 
and/or disability in adults with scoliosis compared to non-scoliosis 
subjects. Two papers reported about factors influencing pain.

Main findings

Pain intensity and disability
Five studies described pain intensity and disability. One study re-ported pain intensity and frequency at 50 years follow-up. The authors reported 
that pain intensity and duration were similar between scoliosis and non-scoliosis adult patients with BP. They also created a more complete pain 
composite summing pain intensity and duration. Also, this parameter showed similar trends in both groups.
One congress abstract reported similar findings for pain and disability in scoliosis and non-scoliosis adults with LBP. Numerical rating scale 
(NRS) values were 5.9±1.8 for scoliosis patients versus 5.1±1.2 for controls, while Oswestry Disability In-dex (ODI) values were 33.9±17.6% 
versus 32.6±18.8%.
A retrospective study included subjects with chronic BP who failed a primary care conservative treatment approach and were referred to a 
combined physical and psy-chological program. The authors found no differences at baseline for pain intensity (58.4±19.1 vs 60.4±19.1 for 
NRS), functional status (39.5±12.0 vs 40.2±12.1 for ODI), nor for pain duration (15.5 vs 13.6 years).
Pain in adults with scoliosis presents specific features: asymmetrical localization and cruralgia. These were the most specific features. It 
remains unclear whether pain intensity and duration can differentiate scoliosis and non-scoliosis-related pain in adults.
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Five papers reported pain localization. Two papers reported on a similar 
population of older people, and therefore we pooled their data. One was 
about younger subjects. One congress abstract reported sciatica 
prevalence.

Pain localization

In two studies, adults with scoliosis and LBP experienced more frequent 
radiating pain and cruralgia (defined as compressive nerve root irritation of 
L3-L4) than the control group of LBP patients without scoliosis (48 vs 
37.5% and 20% vs 6.7%, respec-tively), and sciatica was more frequent in 
patients without scoliosis (26% vs 44%). A congress abstract reported 
similar significant findings (27 vs 47%). Cru-ralgia was associated with 
rotatory dislocation (olisthesis).
In one paper reporting on the younger adult population, all the scoliosis 
patients experienced unilateral lumbar pain (78% of the time on the convex 
side), while 83.7% of patients without scoliosis experienced midline or 
symmetrical lumbar pain.
Considering the back area, the most common localization of pain was over 
the major deformity in scoliosis. In a double major curve, the pain was 
frequently at the distal curve, while in thoracic curves, the pain was at the 
distal junctional level.

Conclusions

We found that scoliosis presents with asymmetrical pain, most often at the curve's apex, eventually radiating to one 
leg. Radiating symptoms are usually localised on the front side of the thigh (cruralgia) in scoliosis, while sciatica is 
more frequent in non-scoliosis subjects. These radiating symptoms relate to rotational olisthesis. The type and 
localization of the curve have an impact, with lumbar and thoracolumbar curves being more painful than thoracic.
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Authors  Design Setting Evaluated pain  Participants  Sample Age 

Type of scoliosis (AAIS or 
denovo)  

Lumbar curve severity in 
degrees  (before treatment)  

Presence of more than one 
curve 

   
Recruitment from 

hospital/outpatient/general population  
Country  

Low back pain 
(LBP); Back pain 

(BP) 
  

N° scoliosis; 
Female (F) %;  

N° non scoliosis; 
Female (F)  

Scoliosis Mean (SD), 
Range in years (as 
reported by study)  

Non Scoliosis Mean 
(SD), Range in years 

(as reported by 
study) 

As reported by study  As reported by study  As reported by study  

Perennou et 
al, 1994 

prospective 
controlled  

Spine rehabilitation Unit  France LBP 671 
50 (7,5 %); F 36 

(72%) 
621 (92,5%); F 

298 (48%)  
62.1±12.4  
(5pz<45 y)  

49.6±15.5  
14% AIS, 86% discovered 

during examination  
21.2±11.4° (56% <20°, 28% 20 -

29; 10% 30 -39; 6% ≥40°  
only lumbar curves  

Gremeaux 
et al, 2008  

prospective 
controlled  

Spine rehabilitation Unit  France LBP 100 50 (50%) F 68%  50 (50%); F 66%  62±13.1  62±13.7  
idiopathic and 

degenerative scoliosis  
23.1±13.1° (10 -75°) only lumbar curves  

Yuan et al, 
2019 

cross sectional  
Department of Physical therapy and 

Rehabilitation  
China LBP 90 

41 (45,5%) F 
100% 

49 (54,5%); F 
100% 

24.95 ± 2.90  24.73 ± 2.83  100% AIS  26° only lumbar curves  

Jackson et 
al, 1983 

retrospective 
controlled  

Department of Orthopaedics  Canada BP 
377 - 245 

report pain  

197 pt (52%) - 
101 pt (51%) 
report pain;  

180pt (48%) - 
144 pt (80%) 
report pain  

31 36 idiopathic scoliosis  16 pt lumbar 38°  
45 pt thoracic curve 60°;  26 pt 

thoracolumbar 50°; 14 pt 
double curve 55°;  

Mayo et al, 
1994 

retrospective 
cohort study 

Departments of Medicine and Department 
of Occupational Health, and Epidemiology 

and Biostatistics  
Canada/USA  BP 

3231 (724 
report pain)  

1476 (45.6%) - 
295 pt report 

pain *;  

1755 (55.4%) - 
429 report pain  

.. .. 100% AIS  .. .. 

Hoevenaars, 
2022 

retrospective 
controlled  

Outpatient  Netherlands  LBP 320 80 (25%); F 79%  240 (75%); F 79%  
50.9 (SD 14.1,min -

max 21–76) 
50.1 (±12.0, 21 –74) 

24 adult idiopathic 
scoliosis, 56 De Novo 
degenerative lumbar 

scoliosis;  

21.4(9.4, 11 –72)  only lumbar curves  

Bissolotti, 
2013 

cross sectional  Outpatient  Italy LBP 80 40 (50%); F 75%  
40 (50%); F 77.5 

% 
61.8±11.5  58.2±10.9  Adult scoliosis  

27.1±11.5° primary curve (range, 
15–63°); thoracic curve  

25.5±22.3° (range, 8–58°) 
.. 

Weinstein, 
2003 

prospective 
controlled  

Department of Orthopaedic Surgery  USA BP 
179 (88 report 

pain) 

117 (65.3) -71 
(60%) pt report 

pain; F 89%  

62 (34.6%) - 17 
(10.4%) pt report 

pain; F 79.4%  
66 (range, 54 -80 y) 

< 65y: 23/62 (37); > 
65y 39/62 (63)  

Late-onset idiopathic 
scoliosis  

49.41 (SD 26.38) [range 15 -90] 
lumbar, 89.54 (32.69) [50 -155] 
Thoraco-lumbar, 84.50 (30.17) 

[23-156] thoracic  

48 (41%) thoracic curve, 14 
(12%) thoracolumbar, 32 (27%) 
lumbar, 23 (20%) double major  

 

Authors   Severity/intensity of pain   Location of BP  Referred/lower extremity symptoms  Functional status  

  Scoliosis  Non Scoliosis  Scoliosis  Non scoliosis  Scoliosis  Non scoliosis  Scoliosis  Non scoliosis  

Perennou 1994  _ _ _ _ 40% radicular pain: 26% Sciatica, 14% cruralgia  
44.3% radicular pain: 38% Sciatica, 

6.3% cruralgia  
_ _ 

Gremeaux 2008  
60 % little or usual; 40% 
considerable or severe  

68% little or usual , 32% 
considerable or severe  

_ _ 

56 % (sciatica 26%; cruralgia 26%, neurological cluadication 
10%, buttock pain 30%), Inguinal dysesthesia 30%, 10% costo -

iliac syndrome; Buttock pain (20% little or usual; 45% 
considerable or severe) Inguinal  pain (16.6%; 70%) Obturator 

neuralgia (3.3%; 30%)  

44 % (sciatica 32%; cruralgia 12%, 
neurological cluadication 8%, 

buttock pain 34%) Inguinal 
dysesthesia 6%; 0% costo -iliac 

syndrome  

_ _ 

Yuan 2019  3.5 NRS  5.5 NPRS  
32 (78%) left -sided lumbar  pain, 9 (21%) 
right-sided lumbar pain; 78% pain on the 

convex side  

83.7% midline or 
symmetrical pain  

 _ _ _ 

Jackson 1983  3.3 (scale from 0 to 5)  _ 

44% pain at lower junctional segment 
/compensatory curves below the major 

deformity; DM: 35% mainly junctional area, 
44% localized pain in lower junctional levels 
and in lesser curves below. TL and L mainly 
junctional and fractional curve segments 

below MC in 46% and 44%; lumbosacral half 
curve segment was most painful.  

 65% of patients complained for limb distress, including 
buttock and thigh pain before treatment.  

_ _ _ 

Mayo 1994  _ _ 
Spreading pain (curves >40°), generalized 

back pain (curves >20°)  
_ _ _ 

Limitations in lifting, walking, 
standing, travel, sitting.  

Need to change  position and 
lie down/rest  

_ 

Hoevenaars 2022  58.4 (19.1) NRS  60.4(19.1)  _ _ _ _ 39.5 (±12) ODI  
40.2 (±12.1) 

ODI 

Bissolotti 2013  NRS 5.9±1.8 (range 2 –10) 5.1±2.2  _ _ 27% sciatic pain  47% (sciatic pain)  33.9±17% ODI  
32.6±18.8% 

ODI 

Weinstein 2003  

Little/moderate score 1 -
2: 48/71 (68%); Quite 

bad/unbearable score 3 -
5: 23/71 (32%)  

Little/moderate score 1 -2: 12/17 
(71%); Quite bad/unbearable 

score 3-5: 5/17 (29%)  
_ _ _ _ 

37 pt (39%) felt they had a 
disability  

16 pt (30%) felt 
they had a 
disability  

 

Pain localization

Characteristics of the included studies

Symptom characteristics provided by the included studies
Abbreviations: pts: patients; BP: back pain; DM: double major; TL: thoracolumbar; L: lumbar; MC: major curve.
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