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KEY MESSAGES 

1. Thoracolumbar fascia enthesopathy is a potential cause of low back pain.  

2. Ultrasound is a diagnostic tool for thoracolumbar fascia enthesopathy. 

3. Local injection of Lidocaine & Steroids provides symptomatic relief of thoracolumbar 

fascia enthesopathy. 

 

Abstract 

Aim: To evaluate ultrasonography findings of Thoracolumbar Fascia (TLF) enthesis in patients 

with low back pain (LBP) due to iliac crest pain syndrome (ICPS). 

Method.  The ultrasonographic and clinical findings of 60 patients with LBP due to ICPS were 

compared to those of 30 healthy volunteers with no LBP. Thickness of the TLF was measured 

with ultrasound (US) at its insertion on the iliac crest. 

Results.  Forty-eight women and 12 men with a mean age of 42.1±11.3 years were diagnosed 

with ICPS. In patients, the mean thickness of the TLF was 2.51±0.70mm in affected sides 

compared to 1.81±0.44mm in the contralateral unaffected sides. The mean thickness difference 

of 0.82mm between the affected and non-affected sides was statistically significant (95%CI, 

0.64-0.99, P<0.0001). In volunteers, the mean thickness of the TLF was 1.6±0.2mm. The mean 

thickness difference of 0.89mm between the affected sides of patients and volunteers was 

statistically significant (95%CI, 0.73-1.06, P<0.0001). Forty-two patients who didn’t improve 

with conservative therapy, received injections of methylprednisolone acetate and 1% lidocaine 

around the TLF enthesis. All patients reported complete relief of their LBP within 20 minutes of 

the injections thanks to the lidocaine anesthetic effect. Fifty-six (93.3%) patients were reached 

by phone for a long-term follow-up. Among them, 33 (58.9%) patients experienced a sustained 

complete pain relief after a mean follow-up of 45±19.3 months (range, 3-74 months). 

Conclusion. Our findings suggest that TLF enthesopathy is a potential cause of nonspecific LBP 

that can be diagnosed using US.  

 

Key Words: enthesopathy, diagnosis, low back pain, thoracolumbar fascia, treatment, ultrasound 
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Introduction 

Low back pain (LBP) is a common cause of medical visits, with up to 84% of adults 

experiencing LBP at some time in their lives.(1) The estimated prevalence of LBP worldwide is 

9,442/100,000.(2)  While most episodes resolve spontaneously within the first two weeks, LBP 

can be recurrent or chronic, causing sufficient discomfort to interfere with the ability to work and 

impair the quality of life.(3,4)  In the United States, the cost of LBP to society was estimated as 

100 billion US dollars per year in 2006, with two-thirds of this cost due to lost wages and 

reduced productivity.(5) 

 

Musculoskeletal problems are the most common cause of LBP, with anatomic 

abnormalities identified on imaging studies in about 10-20% of patients with acute LBP and 10-

45% of patients with chronic LBP.(6–9)  Abnormalities of the vertebral discs, facet joints, and 

sacroiliac joints are commonly found in these patients.(3)  LBP that is not explained by a specific 

pathology is called nonspecific low back pain.(10) 

 

Iliac crest pain syndrome (ICPS)(11) is a clinical entity characterized by nonspecific 

LBP, localized tenderness on the medial aspect of the posterior iliac crest, and normal 

conventional radiographic(12) and MR imaging(13) studies. ICPS has been attributed to 

abnormalities of the structures attached to the iliac crest, including the iliolumbar ligament,(14–

16) lumbar muscles, and multifidus triangle syndrome.(17)  About 53% of patients with 

nonspecific LBP in general practice and 58% in rheumatology clinics have been reported to have 

ICPS.(18) The role of thoracolumbar fascia (TLF) abnormalities in patients with LBP is not well 

described.(19) 
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We evaluated patients with LBP and ICPS in order to better characterize the US findings 

of TLF attachment on the iliac crest and other clinical findings in these patients. A comparison 

was made with those of healthy volunteers. We treated patients with LBP due to TLF 

enthesopathy with conservative treatment and/or local injections of corticosteroids and lidocaine 

and reported their outcomes. 

 

Methods 

Diagnosis 

The medical records of every patient with diagnosed ICPS from April 2013 to June 2019 

were reviewed (Table 1). Body Mass Index (BMI) was defined using standard criteria.(20)  The 

diagnosis of iliac crest pain syndrome due to TLF enthesopathy was suspected on the basis of 

chronic LBP, tenderness on palpation of the postero-medial aspect of the iliac crest, absence of 

any neurologic deficit or other abnormality on physical examination. A provocative test for TLF 

pathology was performed by having the patient perform lateral bending of the lumbar spine away 

from the affected side.  Systemic rheumatic disease was excluded by history, physical exam and 

laboratory testing, including determination of CBC, ESR, CRP, creatinine, SGPT, and SGOT 

levels.  

 

Ultrasound was performed by a single senior radiologist (SHZ) with extensive experience 

in the ultrasonography of musculoskeletal disease. A Logiq E9 ultrasound machine with a linear 

probe ML6-15 MHz (General Electric Company, GE France) was used for all imaging studies.  

US was performed with the patient in the prone position and a pillow placed under the abdomen 
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to straighten the lumbar lordosis.  A transverse scan was performed with the ultrasound 

transducer initially placed over the iliac crest and then moved medially as the probe was changed 

to an oblique position (Figure 1). This allowed the visualization of the erector spinal muscles, 

covered by a hyperechoic band corresponding to the TLF, the region of interest (ROI) is the 

insertion of the TLF on the iliac crest (Figure 2).  Both left and right sides were examined. The 

thickness of the TLF was measured at its insertion on the postero-medial iliac crest. The presence 

of calcifications and cortical irregularity were also noted. Other ultrasonographic signs of 

enthesopathy, including the presence of TLF hypoechogenicity, iliac enthesophytes or erosions, 

were not assessed in this retrospective study.(21)  

 

Healthy Controls 

Healthy controls with no LBP, matched by age, gender and BMI were prospectively 

evaluated for the TLF enthesis thickness. 

 

Treatment 

Patients were initially treated with conservative measures after US evaluation, including 

non-steroidal anti-inflammatory drugs (NSAIDs), analgesics and physical therapy. Patients who 

failed conservative treatment were treated with one to three monthly injections of 80mg of 

methylprednisolone acetate (Depo-Medrol®, Pfizer) and 5cc of 1% lidocaine hydrochloride 

(Lidocaïne®, Laboratoire Renaudin) around the insertion of the TLF at the postero-medial iliac 

crest. Patients were asked to estimate the percentage of pain improvement 20 minutes after each 

injection. A positive response to anesthetic injection was scored if the pain intensity improved at 

least 70% from the baseline pain level reported by the patient when provoked by palpation of the 
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TLF insertion.  

All patients were contacted by phone for a follow-up. We noted the long-term improvement and 

the presence of a pain relapse. For those that we couldn’t reach by phone, we reported their 

evolution on the last time seen in the clinic after the injection.  Informed consent was obtained 

from all subjects. 

The ethical approval for this study was obtained from the ethics committee at Saint 

Joseph University of Beirut (Ref 2017/97).  All methods were carried out in accordance with 

relevant guidelines and regulations. 

 

Statistical Analysis 

R statistical programming software (Version 1.2.5033) was used for data preprocessing 

and statistical analysis. Mean and standard deviation (SD) were used for the descriptive 

presentation of quantitative data. Frequencies were used for the descriptive presentation of 

categorical data.  

Non-parametric Mann-Whitney's test was used to compare TLF thickness between 

patients affected sides and healthy volunteers’ sides. Non-parametric paired Wilcoxon's test was 

used to compare TLF thickness between patients affected sides and patients unaffected sides.   

An optimal set of predictors was selected for the linear regression used to predict the TLF 

thickness as the dependent variable. Two optimality criteria were used: (i) maximize the adjusted 

R2; (ii) minimize the Akaike information criterion (AIC). Both criteria yielded the same set of 

predictors. The Spearman Correlation Coefficient was used to evaluate the correlation between 

the improvement after injection and the occurrence of a relapse. 
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Results 

Patients’ characteristics 

Forty-eight women and 12 men with a mean age of 42.1 ± 11.3 years (range, 18-63 years) 

were diagnosed with ICPS (Table 1). The mean BMI was 24.2 ± 4.2 kg/cm2. Twenty patients 

(35.1%) were overweight or obese. Among the female patients, 28 (58.3%) had a previous 

pregnancy with a mean number of 1.4 ±1.4 pregnancies. 

Thirty-four (56.7%) patients were affected only on the right side, 13 (21.7%) only on the 

left side, and 13 (21.7%) on both sides. The duration of symptoms varied between 1 month and 

20 years (median (IQR): 9.5 (3 to 24) months). Thirty-nine (65%) patients were evaluated during 

their first year of symptoms and 11 (18.3%) after 2 years. All patients had pain in the lower 

lumbar spine area. Thirty-six (60%) had LBP without irradiation. Nineteen (31.7%) had pain 

radiating to the buttock, 18 (30%) to the posterior thigh, six (10%) to the leg and five (8.3%) to 

the groin. Three men and 10 women (21.7%) had bilateral involvement. These patients had a 

mean age of 40.9 ± 10.5 years, BMI of 23.7 ± 4.2, similar to patients with unilateral disease.  

Fifty-seven (95%) patients underwent a spine and/ or pelvis imaging study (X-ray or 

MRI).  Twenty-seven (45%) patients had plain X-ray imaging of the lumbar spine with or 

without pelvis and 38 (63.3%) had an MRI of the lumbar spine with or without the pelvis.  

 Sixteen (26.7%) patients had greater trochanteric tendino-bursitis suspected by clinical exam 

and confirmed by US assessment (3 left, 5 right, 8 bilateral). Thirty-three (55.0%) patients had 

degenerative disc disease.  Eight (13.3%) had associated facet joint arthropathy and seven 

(11.7%) had scoliosis. Sacroiliac osteoarthritis was noted in 12 (20%) patients. 
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Healthy volunteers’ characteristics 

Thirty healthy volunteers with a normal physical exam and no LBP were evaluated 

(Table 1).  There were 24 women and 6 men with a mean age of 41.2 ± 10.6 years and a mean 

BMI of 24.7 ± 4.6. Fourteen (46.7%) were obese or overweight. Control participants had a 

similar gender distribution, age and BMI as ICPS patients (Table 1) and a normal US exam. 

Among the women volunteers, 13 (54.2%) had a previous pregnancy with a mean number of 1.2 

± 1.3 pregnancies. 

 

Ultrasound findings 

Passage of the US probe over the affected side reproduced the patients’ typical symptoms 

of back pain in all ICPS patients on their affected sides.  No pain with probe pressure was seen 

on the unaffected side. US imaging showed thickening of the TLF at its insertion on the postero-

medial iliac crest in affected sides in patients (mean thickness, 2.51 ± 0.7 mm; range: 1.2-5 mm; 

n = 73 sides) (Figure 2). The other US signs that were observed at the insertion of the TLF were 

calcifications in 10 patients (16.7%) and cortical irregularity in 21 patients (35%). The mean 

TLF thickness in patients with bilateral involvement was 2.3 ± 0.17 mm (n = 26). 

Patients with unilateral ICPS had a thinner TLF enthesis on their contralateral 

asymptomatic sides (mean thickness, 1.81 ± 0.44 mm; range: 1.0-3.0 mm; n = 45 patient sides, 2 

missing values). Mean of the difference affected vs. unaffected sides was 0.81 mm (95% CI, 0.64 

-0.99mm, paired Wilcoxon's test, P <0.0001). The mean thickness of the TLF enthesis in healthy 

volunteers was 1.6 ± 0.2 mm (range: 1.0 - 1.9 mm; n = 60 sides). Mean of the difference, 

affected sides of ICPS patients vs. healthy volunteers was 0.89 mm (95% CI, 0.72 - 1.05 mm, 

Mann-Whitney's Two Sample test, P <0.0001). 
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A multiple linear regression was calculated to predict TLF thickness based on gender (Male, 

Beta = 0.75, P = 0.000284), age (years, Beta = 0.013, P = 0.036), BMI (kg/cm2, Beta = 0.032, P 

= 0.079), degenerative disk disease (Beta = -0.205, P = 0.146), calcifications (Beta = 0.28, P = 

0.15) and cortical irregularities (Beta = 0.36, P = 0.017). A significant regression equation was 

found (F (6,50) =10.38, P<0.0001), with an adjusted R
2
 of 0.501.  

 

Treatment  

Eighteen (30%) patients improved spontaneously or with NSAIDs and/or physical 

therapy. Forty-two (70%) patients received one to three (median = 2) injections in their affected 

side at one month-intervals due to persistent or insufficient pain improvement with conservative 

therapy. Thirty-seven injections in the affected area of the TLF were performed under US-

guidance and 59 injections using clinical landmarks. All patients reported complete relief of their 

LBP within 20 minutes of the injections thanks to the lidocaine anesthetic effect. 

  

Follow-up  

Fifty-six patients were reached by phone for a long-term follow-up. The mean follow-up 

period was 45 ± 19.3 months (range, 3-74 months). Among them 23 (41.1%) reported a relapse 

of their pain.  

Among the 42 patients who received local injections of corticosteroids, forty had a 

follow-up. Twenty-three (57.5%) of them experienced a complete pain relief and 25% (10/40) 

had an improvement from 50 to 90 %. Twenty-one (52.5%) patients had a relapse after the 

injection. The mean time between the last injection and the relapse was 8.8 ± 7 months (range 1-
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24 months). We found a negative correlation between the improvement after injections and the 

occurrence of a relapse (Spearman coefficient -0.47, p <0.05). 

 

Discussion 

The TLF is a deep multilayered connective tissue that covers the erector spinae muscles 

and separates them from the muscles of the posterior abdominal wall - the quadratus lumborum 

and psoas major.(22)  The TLF is composed of anterior, middle and posterior layers which fuse 

caudally and attach to the posterior superior iliac spine and the sacro-tuberous ligament.(22)  The 

posterior layer of the TLF bears most of the stress of forces transferred between the spine, pelvis 

and legs.(23)  

  The role of TLF as a source of LBP is not well understood.(19) Langevin et al(24) first 

reported in 2009 abnormalities in the connective tissue structure of the lumbar region in patients 

with LBP. US imaging showed that affected patients had about 25% greater perimuscular 

thickness and echogenicity than healthy controls without LBP. In a later study, the shear strain of 

the TLF was found to be about 16% less in subjects with chronic LBP than in controls.(25)  

Todorov et al evaluated the attachment of the erector spinae muscle to the posterior iliac crest 

using US in three studies.(26–28)  Patients with unilateral LBP of unidentified cause were found 

to have increased thickness of the attachment of the erector spinae muscle, more 

hypoechogenicity, a greater number of calcifications, and more cortical irregularities on the 

affected side than on the unaffected side and then in healthy volunteers without back pain.(27)  It 

is not certain if the structures observed by Todorov correspond to the TLF enthesis. 

Schilder et al injected hypertonic saline or isotonic saline into the erector spinae muscle, 

the posterior layer of the TLF, or the overlying subcutis of 12 healthy volunteers in order to 

evaluate the characteristics of pain induced by a simulated injury of the TLF.(29)  The TLF was 
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found to be more sensitive to chemical stimulation by hypertonic saline than the underlying 

erector spinae muscle or overlying subcutis. This pain was mild to moderate in intensity and 

localized to the site of injection in the TLF and contiguous areas. Radiation of pain to ipsilateral 

ventral parts of the body was also described. The pain was described as burning, throbbing, and 

stinging, findings associated with nociceptor nerve fiber stimulation.(29)   

In addition, the stimulation of the TLF with electrical high-frequency pulses in healthy 

human subjects was associated with an increase in pain sensitivity.(30)  Inducing inflammation 

in the TLF of rats provoked an increase in the proportion of local neurons responding to 

stimulation and an increase in the number of nociceptive fibers.(31–33) These findings in 

animals and humans support the hypothesis that abnormalities of the TLF could result in low 

back pain.   

  The most common imaging modalities used to diagnose LBP include CT and MRI.(34) 

However, US was found to be better than MRI in the diagnosis of enthesopathy of the erector 

spinae muscles in patients with nonspecific LBP related to ICPS (Sensitivity: US 88% [69-97%] 

vs. MRI 64% [43-82%]; Specificity: US 80% [60-93%] vs. MRI 80% [59-93%]).(28) Ultrasound 

is also safer, cheaper, applicable to a broader range of patients, and more widely available than 

other imaging modalities.(35)  

To our knowledge, this is the first study to assess the TLF enthesis abnormalities in 

patients with LBP. Several elements allow us to suggest the TLF enthesopathy as a cause of 

LBP. Patients with ICPS treated in our clinic over a 6-year period had significantly thicker TLF 

enthesis on US in areas with pain than in areas without pain and had significantly thicker TLF 

enthesis than unaffected healthy volunteers without back pain. About a third of patients 

responded to conservative therapy and the remaining patients had a high response rate to local 
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injections of lidocaine plus methylprednisolone. All the patients had a positive anesthetic test, 

which confirms that TLF enthesis is the origin of pain. Furthermore, at the long term follow up, 

we found that more than half of the patients remained pain free after a conservative treatment 

and/or local injections. The positive response to treatment was shown to be negatively associated 

with the occurrence of a relapse. All these findings together suggest that TLF enthesopathy is a 

potentially treatable cause of LBP. An appropriate diagnosis with ultrasonography followed by 

an adequate treatment can relieve the pain of many patients labeled as having chronic 

nonspecific LBP. 

 

We analyzed the different variables that could be associated with the TLF thickness. We 

 found that the male gender is associated with a thicker TLF enthesis in patients, this could be 

related to heavier mechanical activities practiced by men compared to women, but these results 

should be interpreted carefully due to the small number of male patients in our series. The same 

finding was found with the advanced age, this might be explained by the prolonged mechanical 

stress on the TLF enthesis with age. Cortical irregularities were found to be associated with the 

TLF enthesis thickness, this could reflect the chronicity of the lesions. While an elevated BMI 

have been reported to be strongly associated with LBP (36), we didn’t find in our study an 

association between the BMI and the TLF enthesis thickness. 

 

Limitations 

The retrospective nature of the study limited some data retrieval. The VAS pain was not 

available and the response to treatment was therefore assessed based on the percentage of 

improvement. The number of patients evaluated was relatively small and US findings were 
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limited to TLF enthesis thickness, calcifications and cortical irregularities. Other criteria used for 

the US diagnosis of enthesopathy, such as hypoechogenicity, enthesophytes and erosions, were 

not available for evaluation.(21). US imaging was only performed using a transverse scan and 

findings were not confirmed by a longitudinal scan. US imaging was performed by a single 

radiologist who was not blinded to clinical diagnosis. 

 

Conclusion 

ICPS patients we examined had a significantly thickened TLF enthesis on their 

symptomatic side, compared to their asymptomatic side and compared to healthy normal controls 

with no LBP. Injection of the thickened TLF with steroids and lidocaine was associated with 

relief of pain. These findings suggest that TLF enthesopathy is a potential cause of nonspecific 

LBP that can be diagnosed using US. Prospective trials with larger numbers of patients are 

needed to confirm our findings. 
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 FIGURE LEGEND: 

 

Figure 1.  Ultrasound Technique. The ultrasound transducer was initially placed over the iliac 

crest and moved medially while the probe was rotated to an oblique position to allow 

visualization of the posterior band of the Thoracolumbar Fascia. 

 

 

Figure 2.  Ultrasound image of the Thoracolumbar Fascia (TLF) in a patient with unilateral Iliac 

Crest Pain Syndrome. The yellow “+” mark the TLF enthesis. Note the TLF thickening at its 
insertion on the iliac crest. SC = subcutaneous tissue. ES = Erector Spinae muscle. 

 



Figures

Figure 1

Ultrasound Technique. The ultrasound transducer was initially placed over the iliac crest and moved
medially while the probe was rotated to an oblique position to allow visualization of the posterior band of
the Thoracolumbar Fascia.



Figure 2

Ultrasound image of the Thoracolumbar Fascia (TLF) in a patient with unilateral Iliac Crest Pain
Syndrome. The yellow “+” mark the TLF enthesis. Note the TLF thickening at its insertion on the iliac
crest. SC = subcutaneous tissue. ES = Erector Spinae muscle.


