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ABSTRACT 
 

BACKGROUND 

Scoliotic spine puts undue strain on the back musculature which may lead to the 

production of myofascial pain syndrome (MPS). The purpose of this study was to 

find out the association of myofascial pain of iliopsoas and quadratus lumborum 

in scoliotic patients and to look for any correlation between the degree of deformity 

(Cobb’s angle) and severity of myofascial pain. 

 

METHODS 

A total of 60 patients of low back pain with spinal deformity were enrolled in the 

study. The severity of the spinal deformity and pain was calculated with Cobb’s 

angle and visual analogue scale (VAS) pain scale (0 - 100) respectively. Patients 

with iliopsoas and quadratus myofascial pain underwent trigger point therapy 

along with regimen of stretching exercises. VAS scores were recorded at 0 - hour, 

2 - hour, 2 - weeks, 1 month and 3 months after the procedure. 

 

RESULTS 

Forty-four patients out of 60 had myofascial pain of iliopsoas or quadratus 

lumborum or both. 15, 31 and 12 patients had Cobb’s angle of 10 - 20, 21 - 30 

and 31 - 40 degree, respectively. Trigger point injections were performed in 38 

patients. The pre-procedure median VAS score was 70, at 0 hour 45, at 2 hour 40, 

at 2 weeks 30, at 1 month 30 and at 3 months 30. A significant reduction (P < 

0.001) in VAS score was observed till 3 months. 

 

CONCLUSIONS 

The myofascial pain of iliopsoas and quadratus lumborum is an important source 

of low back pain in patients with scoliosis. There is no correlation between the 

degree of scoliosis and severity of low back pain. 
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Scoliosis is defined as lateral deviation and rotation of the 

spine. It may be of congenital, idiopathic or secondary in 

origin. The severity of the scoliosis is calculated by Cobb’s 

angle. The more the magnitude of the Cobb’s angle, the 

more the severity of scoliosis. 

Back pain is the most common source of pain in modern 

society.1 It may be a presenting complaint in scoliotic 

patients which may motivate them to seek medical care. 

Some studies have suggested an increased incidence of back 

pain in scoliotic patients as compared to normal population.2 

Back pain in scoliotic patients may be of muscular, 

ligamentous, or joint capsular in origin. 

Abnormal curvature of the spine puts undue stress on 

back musculature which may lead to the development of 

myofascial pain syndrome. Myofascial pain syndrome is a 

complex of sensory, motor and autonomic symptoms 

because of the presence of trigger points in a muscle. 

Trigger points develop in a muscle when it is subjected to 

acute, chronic or repetitive misuse as it happens to back 

muscles in cases of scoliotic patients. 

Iliopsoas and quadratus lumborum muscles form the 

main components of the deep layer of the musculature of 

the back, providing core support to the spine. These muscles 

along with the related fascia play a key role in affecting the 

tilt of the lumbar spine and pelvis. These muscles have 

angular or off-centre attachments and thus can pull the 

spine into distortion relative to the pelvis. Due to the same 

reasons, a curvature in the lumbar spine can result in 

significant strain on these muscles, leading to the 

development of trigger points in these muscles.3 Iliopsoas 

and quadratus lumborum are two major groups of muscles 

which may get involved in myofascial pain syndrome if there 

is a biomechanical alteration in the spine.4 The pain 

emanating from trigger points in quadratus lumborum 

muscles is felt in the low back with occasional radiation in a 

sciatic distribution or into the testicles. The typical 

distribution of iliopsoas myofascial pain is a vertical band in 

the low back region and the upper portion of the anterior 

thigh.5 This study is intended to find the association of 

iliopsoas and quadratus lumborum myofascial pain 

syndrome in scoliotic patients presenting with the back pain. 

 

 

Objectives  

1. To study the association of the iliopsoas and quadratus 

lumborum myofascial pain syndrome in patients having 

lumbar scoliosis / kyphoscoliosis / spinal deformity. 

2. To study the degree of correlation between the severity 

of spinal deformity and the severity of symptoms. 

3. To evaluate the effects of trigger point therapy in 

relieving patient’s symptoms  

 

 
 

METHODS 
 

 

This is a cross-sectional study. Patients in the age group of 

18 - 60 years with the complaint of low back pain attending 

pain clinic, Department of Anaesthesiology, Sanjay Gandhi 

Postgraduate Institute of Medical Sciences, Lucknow, Uttar 

Pradesh, India were included. This study was conducted 

with the full approval of the institutional ethics committee 

(2016 – 24 – IP - EXP) and written informed consent was 

obtained from all participants. This study is registered with 

clinical trials registry of India with registration number CTRI 

/ 2017 / 11 / 010356. The incidence of myofascial pain in 

patients with low back pain is around 30 %. Assuming 70 % 

incidence of myofascial pain in scoliotic patients with back 

pain as scoliosis is a risk factor for myofascial pain syndrome, 

the sample size was estimated to be 58 in this study. The 

sample size was calculated using “Openepi” software 

(OpenEpi: Open - Source Epidemiologic Statistics for Public 

Health, Version. www.OpenEpi.com). 

 

 

Inclusion Criteria  

 Patients of the age group of 18 - 60 years presenting 

with a complaint of low back pain of more than 6 weeks 

duration with x-ray evidence of spinal deformity. 

(Scoliosis, kyphosis or combination of both) 

 

 

Exclusion Criteria  

 History of spinal intervention or similar procedures in the 

prior month. 

 Patients who had an infection at the local site. 

 Patients who had an allergy to any drugs being used for 

injection. 

 Pregnancy. 

 Vertebral fracture. 

 Infectious diseases of the spine. (Pott’s spine) 

 Primary or secondary malignancy of spine. 

 
 

Study Protocol  

All the patients with the complaint of low back pain in the 

age group of 18 - 60 years visiting the pain clinic, 

Department of Anaesthesiology, from March 2016 to 

September 2018 were examined for eligibility to include in 

the study. During clinical examination, patients suggestive of 

the presence of spinal deformity were asked to undergo 

whole spine posterior-anterior (PA) and lateral x-ray to 

ascertain the presence of spinal scoliosis or kyphosis. Written 

informed consent was taken from all patients before 

enrolling to the study. A total of 60 patients with spinal 

deformity were included in the study after satisfying the 

eligibility criteria. The detailed medical history of the patients 

was taken. The side of pain was also noted (right or left). 

The severity of pain was recorded on the VAS pain scale. 

VAS is a horizontal line, 100 mm in length, anchored by word 

descriptors at each end. The left end corresponds to “No 

Pain” and the right end corresponds to “Worst Possible Pain”.  

The patient marks on the line the point that they feel 

represents their perception of their current state. The VAS 

score is determined by measuring in millimetres from the left 

- hand end of the line to the point that the patient marks.6 

Patients were examined for the presence of iliopsoas and 

quadratus lumborum trigger points. The diagnosis of 

myofascial pain syndrome was made according to Travels & 

Simons criteria.4 

 

 

BACKGROUND 
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The radiographs of the patients were examined to look 

for the severity of scoliosis and kyphosis. Cobb’s angle was 

measured to grade the degree of scoliosis or kyphosis 

present.7 Cobb’s angle was measured in posterior-anterior 

(PA) radiographs for scoliosis and in lateral radiographs for 

kyphosis. To measure the Cobb’s angle, the end-vertebrae 

of the curve deformity (vertebrae at the upper and lower 

limits of the curve) were identified. Then two lines were 

drawn, one parallel to the endplate of the superior end 

vertebra and the other parallel to the endplate of the inferior 

end vertebra. Cobb angle is formed by the intersection of 

these two lines. A lateral spinal curvature with a Cobb angle 

of 10° or more was taken as scoliosis. Also, the side of 

concavity and convexity of the deformed spine was noted. 

The primary outcome measures for this study were the 

presence of myofascial pain in patients with thoracolumbar 

scoliosis and kyphoscoliosis. The secondary outcomes 

included any correlation between the degree of deformity 

(Cobb’s angle) and severity of myofascial pain and 

therapeutic effects of trigger point injections. The patients 

having VAS more than 70 were advised to undergo trigger 

point therapy. 

 

 

Procedure 

Patients were explained about the procedure of trigger point 

therapy. Lignocaine sensitivity was done on the same day in 

the out-patient department (OPD). The trigger point 

injection for iliopsoas or quadratus lumborum or both was 

done in the operation theatre (OT) as a day-care procedure. 

On the day of the procedure, written informed consent was 

taken from patients.  After shifting the patient to OT, routine 

American Society of Anaesthesiologists (ASA) monitoring 

including electrocardiography (ECG), non-invasive blood 

pressure (NIBP) and pulse oximeter were attached. A 20 G 

intravenous access was secured and ringer’s lactate solution 

was commenced. The patient was positioned prone on the 

OT table. After skin preparation, the landmarks were 

identified under fluoroscopic guidance. The skin and 

subcutaneous tissues were infiltrated with 2 - 3 ml of 2 % 

lignocaine (Xylocard 2 %) with 26 G hypodermic needle. A 

22 G, 10 cm Quincke spinal needle was inserted in gun-

barrel fashion. After verifying the final needle tip position in 

the muscle belly, inj. Lignocaine 1 % 6 - 8 ml was given in 

iliopsoas and 4 - 6 ml given in quadratus lumborum muscle. 

After the procedure, patients were kept under observation 

for 2 hours. They were discharged on the same day when 

hemodynamically stable. The patients were given post-

procedure advice including a short course of non-steroidal 

anti-inflammatory drugs (NSAIDs) and a regimen of low 

back stretching exercises. 

 

 

Statistical  Analysis  

Continuous variables were presented in mean ± standard 

deviation / median (interquartile range) whereas categorical 

variables in frequency (%). One-way Friedman analysis of 

variance (ANOVA) test was used to test the change in VAS 

pain score within the time points (pre-operative to 0 - hour, 

2 hour, 2 weeks, 1 month and 3 months). Further multiple 

comparisons were performed using Bonferroni corrections in 

repeated observations. Box plot was used to present the 

distribution of age, duration of pain and VAS score in terms 

of median, interquartile range, minimum and maximum. P 

value < 0.05 was considered as statistically significant. 

Statistical package for social sciences, version - 23 was used 

for the statistical analysis. 

 

 
 

 

RESULTS 
 

 

 

In the present study, total 60 patients of spinal deformity 

were analysed. Out of these patients, 44 patients had 

myofascial pain, out of them (n = 44), iliopsoas and 

quadratus lumborum involvement were observed in 22 (50 

%) and 7 (15.9 %) patients respectively whereas in 15 (34.1 

%) patients, both iliopsoas and quadratus lumborum were 

involved. The degree of deformity i.e., Cobb’s angle was 

calculated for 58 patients with scoliosis of the lumbar spine 

where for the remaining two patients, 1 patient each had 

scoliosis + kyphosis and kyphosis, respectively. Mean and 

median age of the patient was 46.97 and 49 years (range: 

19 - 60). 61.7 % (n = 37) patients were females. Median 

(range) of the pain was 12 months (3 - 144). Out of these 

patients, median (range) VAS pain score was 70 (40 - 100). 

From the total, 38 patients received injections (trigger point 

therapy). [Table 1, Figure 1]. 

 
Variable's Distributions 

Age (years) 
Mean ± SD: 46.97 ± 11.44, median (iqr): 49 

(38, 57), range: 19 - 60 
Gender (females) 37 (61.7 %) 

Injection done 38 (63.3 %) 

Side of back pain 
Left: 13 (21.7 %), right: 18 (30 %), 

Bilateral: 25 (41.7 %), midline: 4 (6.7 %). 

Duration of pain 
Mean ± SD: 32.6 ± 37.9, median (iqr): 12 

(12, 36), range: 3 - 144 

Vas Score (0 - 100) at the time of 
presentation 

Mean ± SD: 70.17 ± 15.01, median (iqr): 70 
(60, 80), range: 40 - 100 

Table 1. Distribution of Demographic  

and Clinical Values (N = 60) 

 

Out of the total patients, abnormal Cobb’s angle was 

observed in 58 patients. Association of the VAS pain score 

(measured at the time of first presentation) was assessed 

with Cobb’s angles. Result showed that median VAS pain 

score [median, IQR] was highest in Cobb’s angles 21 - 30 

(80, 60 - 90) followed by 10 - 20 (median: 70, 70 - 80) and 

31 - 40 (median: 70, 60 - 78) although insignificant 

difference was observed in the VAS pain score among Cobb’s 

angles. (P = 0.557, Kruskal Wallis H test). [Figure 2]. 

The VAS pain score of patients with myofascial pain (n = 

44) was observed at the time points of pre-procedural, post 

procedure at 0 hour, 2 hours, 2 weeks, One month and 3 

months, respectively. One-way Friedman test showed that 

there was significant reduction in VAS pain score over the 

time and reduction was statistically significant from the 

baseline (pre-operative procedure) to all other time points 

[Table 2, Figure 3]. 
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Figure 1 Distribution of Patients’ Age (in Years) and Duration of Pain (in Months) at the Time of First Presentation 

 

 
Figure 2. Distribution of VAS Pain Score at the Time of First Presentation between Cobb's Angle in Degrees 

 

 

Further patients were divided into two group, one who 

had received pain injection (n = 38) and another who did 

not (n = 6). VAS pain score was compared within the groups 

(i.e. time points). One-way Friedman test showed that, in 

the injected patients, VAS score was significantly reduced 

from pre-operative time to further time points up to 3 

months whereas in the non-injected patients, VAS was 

almost same up to 2 weeks and then significantly reduced. 

[Table 2, Figure 4]. 

 

 

 

VAS Score 
Total 

(N = 44) 
Injected 
(n = 38) 

Not Injected 
(n = 6) 

Pre-procedure 70 (60, 80) 80 (70,90) 50 (50, 60) 

Post-procedure 0 hour 45 (30, 74) 40 (30, 50) 50 (50, 60) 
Post-procedure 2 hours 40 (20, 71) 25 (20,40) 50 (40, 50) 

Post-procedure 2 weeks 30 (20, 40) 20 (20,30) 40 (24, 53) 
Post-procedure 1 month 30 (20, 48) 30 (20,40) 35 (20, 50) 
Post-procedure 3 months 30 (20, 40) 30 (20, 40) 30 (20,40) 

Friedman test (P value) < 0.001 < 0.001 < 0.001 
Pairwise comparison from pre-
operative to 0 hour, 2 hours, 2 

weeks, 1 m and 6 m (P value < 
0.05) # 

all time points 
all time 

points 

only at 1 month 

and 3 months 

Table 2. Distribution of the VAS Score in Study Patients  

with Myofascial Pain (N = 44) 

# Friedman test with multiple comparisons were used in total, injected and non - 

injected patients separately. P < 0.001 significant. 
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Figure 3. Distribution of VAS Pain Score During the Patient’s Follow-Up 

 

 
Figure 4. Distribution of VAS Pain Score During the Patient’s Follow-Up of Injected and Non-Injected Group 

 

 
 

 

DISCUSSION 
 

 

In the present study we have observed that 73.33 % of 

patients (44 out of 60 patients) had myofascial pain of 

iliopsoas and quadratus lumborum origin. A study by Zoran 

Sarcevic has shown that in the scoliotic patients, quadratus 

lumborum and gluteus medius are weaker on the convex 

side as compared to the concave side whereas erector spine 

lumbalis and multifidus are weaker on the concave side as 

compared to the convex side of the spinal column.8 Acute or 

chronic stress, microtrauma, poor posture, misuse of 

muscles, sedentary lifestyle, nutritional deficiencies, and 

infections are major risk factors for the development of 

myofascial pain syndrome.9 The imbalance in the paraspinal 

muscles may lead to poor posture and development of 

myofascial pain syndrome as observed by our study. 

Chen et al found a prevalence of 63.5 % of myofascial 

pain in patients suffering from low back pain. The quadratus 

lumborum was involved in 6.9 % of the patients.10 A study 

by Coelho et al. demonstrated 90 % prevalence of 

myofascial pain in patients suffering from low back pain, out 

of which quadratus lumborum was involved in 76 % and 

iliopsoas in 31 % of the patients.11 Hence myofascial pain of 

quadratus lumborum and iliopsoas is a major aetiological 

factor in patients suffering from low back pain.  

Jackson et al. found a similar incidence of back pain in 

the normal population (80 %) and scoliotic patients (79 

%).12 However, back pain was more troublesome and 

persistent in scoliotic patients as compared to the normal 

population. The scoliotic patients present with two 

phenotypes of back pain. One group of patients suffered 

pain on the convex side of the curve and another group of 
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the patients present with pain on the concave side either at 

the junctional area or at the compensatory curve present 

below the main curvature. The pain present on the convex 

side is because of the overstretching of the muscles and it 

present early in the disease progression. The pain presenting 

on the concave side is because of the degeneration in the 

intervertebral disc and facet joints, and it is present later in 

the disease progression. They found that the severity of pain 

increases with age and curve progression. The scoliotic 

patients required surgery more than the normal population 

for back pain. 

A case report published by Diakow illustrated the 

management of back pain of a 14-year old female patient 

suffering from “s” shaped scoliosis of the spine. The patient 

was diagnosed with myofascial pain of lumbar paraspinal 

muscles on the convex side of the scoliotic spine. The patient 

was successfully managed with stretching, home exercises 

and manipulation therapy.13 

In the present study, we did not find any correlation of 

the severity of scoliosis and the intensity of the pain (Table 

3). This study agrees with the study conducted by Gotfryd 

et al. who did not find any co-relation of pain and severity 

of scoliosis in patients suffering from adolescent idiopathic 

scoliosis. They observed that scoliotic patients reported 

more pain as compared to healthy controls. The severity of 

pain in patients with moderate Cobb’s angle (20 - 45º) 

managed conservatively was greater than patients with 

severe Cobb’s angle (45 - 90º) who underwent corrective 

surgery, one year after the surgery.14 Urrutia et al. studied 

138 post-menopausal women with a median age of 60 years 

(50 - 90 years) including 32 women with a scoliotic angle 

greater than 10 degrees. They did not find any difference in 

lumbar VAS, leg VAS, Oswestry disability score (ODI) and 

Medical outcome short form 36 (SF - 36) scores in women 

with Cobb’s angle less than 10, 10 - 19 degree and more 

than 20 degrees.15 

In our study, we observed that treating myofascial pain 

of iliopsoas and quadratus lumborum resulted in improved 

pain scores up to 3 months in scoliotic patients (Table 2, 

Figure 3, 4). Myofascial pain syndrome is a trigger point-

induced regional musculoskeletal pain disorder affecting one 

or more muscles or groups of muscles. MPS is a common 

cause of pain and dysfunction in the musculoskeletal system. 

It accounts for 20 % to 95 % of patients with 

musculoskeletal pain presenting at general medical clinics 

and pain management centres.16 The primary goal of 

management for MPS is to break the vicious cycle of pain 

through the elimination of trigger points. A multi-disciplinary 

approach is required in managing MPS including trigger point 

injections.10 The treatment of myofascial pain syndrome 

consists of physical therapy in the form of stretching 

exercises and trigger point therapy. Trigger point therapy is 

being done by neutralizing trigger points with the insertion 

of a needle into the trigger point with or without local 

anaesthetic. Insertion of the needle into the trigger point 

helps by breaking the trigger points which forms because of 

the shortened muscle fibres. In the present study trigger 

point therapy along with stretching exercises was offered to 

the 38 and stretching exercises alone to 6 out of 60 patients. 

There was significant relief in pain just after the trigger point 

therapy (Table 2, Figure 3, 4). The maximum pain relief was 

achieved in 2 weeks which was maintained till the end of the 

study. 

The treatment of scoliosis is based on its aetiology, age 

on presentation, the magnitude of the curve, risk of curve 

progression, any neuromuscular abnormality and its effect 

on patients physical and psychological well-being. The 

treatment offered to the patients of scoliosis includes 

observation, orthotic and surgical options. Observation is 

recommended for immature patients with a curve less than 

25 degrees. Orthotic treatment is given to immature patients 

with a curve between 25 to 50 degree, while the surgical 

correction is given to immature patients with a curve greater 

than 45 degree and mature patients with a curve greater 

than 50 degrees.17 

Spinal asymmetry or scoliosis is a major risk factor for 

back pain in adolescents and adults.18 The pain is most 

commonly multifactorial, resulting from muscle fatigue and 

spasm, spinal imbalance, facet arthropathy, degenerative 

disc disease, and foraminal and central canal stenosis.19 

Joncas et al. prospectively evaluated 239 AIS patients 

(mean age 14.4 years) presenting with double right thoracic-

left lumbar scoliosis. More than one-half of their sample (54 

%) experienced back pain, most commonly in the lumbar 

region (30 %) followed by the thoracic region (12 %). The 

overall mean (± SD) pain intensity was 49.4 ± 20 mm on a 

visual analogue scale ranging from 0 to 100, which is 

considered to represent moderate-intensity pain.20 Because 

scoliosis surgery in the adult carries a high risk and long-

term efficacy is unproved, all types of conservative measures 

must be tried before discussing an operation.21 Our study 

provides a quantitative assessment of the myofascial 

component as a source of back pain among adults with 

scoliosis and demonstrates that trigger point therapy and 

stretching exercises offers the potential to significantly 

improve the back pain of scoliotic patients. 

 

 
 

 

CONCLUSIONS 
 

 

 

In conclusion, the myofascial pain of iliopsoas and quadratus 

lumborum is an important cause of back pain in patients with 

scoliosis. There is no significant correlation between the 

degree of scoliosis and severity of low back pain. Addressing 

to the myofascial component of pain by trigger point therapy 

of involved muscle (iliopsoas/quadratus lumborum) and 

stretching exercises results in a significant reduction in lower 

back pain. 

 

 

Limitations  

However, our study had some deficiencies including small 

sample size. The long-term outcome of trigger point 

injection could not be assessed due to loss of follow up. We 

could not assess the impact of treatment of myofascial pain 

on curve progression. 

 
Data sharing statement provided by the authors is available with the 

full text of this article at jebmh.com. 
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