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Bertolotti’s syndrome is the part of lumbosacral transitional vertebra and is a congenital anomaly of the axial spine. The syn-
drome is associated with changes in the sacrum or iliac crest and secondary arthritis and is often mistaken for ankylosing spon-
dylitis (AS). The mechanism of pain in this disease is unclear, and treatments have not been accurately established. Here, we 
report two cases of Bertolotti’s syndrome in patients with severe back pain who were initially suspected to have AS and required 
interventional procedures. The two young adult patients developed symptoms similar to those of inflammatory back pain, and 
their symptoms did not improve with conventional treatment alone. Both patients underwent interventional management, and 
the symptoms improved. It may be clinically helpful to confirm the presence of Bertolotti’s syndrome in patients with suspected 
AS, and interventional therapy may be required in some cases. (J Rheum Dis 2020;27:209-212)
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INTRODUCTION

Bertolotti’s syndrome, first described in 1917 by an 
Italian physician called Mario Bertolotti [1] is a con-
genital abnormality in which the expanded lower lumbar 
transverse process articulates with ilium or sacrum [2,3]. 
The syndrome can be bilateral or unilateral and is an im-
portant cause of back pain, sometimes severe, especially 
in young patients. The prevalence of Bertolotti’s syn-
drome is estimated to be about 4%∼30% in the general 
population, but the prevalence increases to 35.6% in pa-
tients who want treatment for lower back pain [4,5]. 
However, treatment guidelines for this disease have not 
yet been established, and affected patients receive symp-
tomatic treatment in various fields of medicine, such as 
orthopedic surgery, pain clinic, and rheumatology. 
Meanwhile, the main symptoms of ankylosing spondyli-

tis (AS) also included lower back pain [6]. Patients with 
Bertolotti’s syndrome and patients with AS both experi-

ence disease onset at a young age [7], and the symptoms 
in both diseases of patients may be alleviated with 
non-steroidal anti-inflammatory drugs (NSAIDs). In par-
ticular, patients with AS may suffer decreased functional 
activity and reduced quality of life if proper treatment is 
not performed at the appropriate time, so accurate diag-
nosis and timely treatment are necessary [8-10]. We sur-
veyed cases of Bertolotti’s syndrome in patients who were 
initially suspected to have ankylosing spondylitis and 
were performed examinations. And we describe two pa-
tients with severe symptoms who improved with inter-
ventional management, intending to highlight the neces-
sity of confirming Bertolotti’s syndrome in patients with 
suspected ankylosing spondylitis.

CASE REPORT

Case 1
A 44-year-old female patient visited the rheumatology 
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Figure 1. Diagnostic and interventional images of patient 1. Pelvis anteriorposterior (AP) radiograph showing a lumbosacral tran-
sition vertebra and the left upper border of sacrum are articulate (white arrow) (A), oblique coronal corresponding T2-weighted im-
age of the sacral ala and the lower lumbar vertebra showing an inflammatory pseudoarthrosis (white arrow) between the left trans-
verse process of L5 vertebra and the ala of sacrum (B) and fluoroscopic image of a contrast injection and steroid injection into an
articulation between the left L5 to S1 transitional vertebra (C).

department for back pain. The patient reported that 
symptoms first started four years before, and had recently 
worsened. The back pain was localized in the lower back 
and buttock, and frequently woke her from sleep. The 
pain intensity on visual analogue scale (VAS) was 7/10. In 
addition, she experienced an intermittent tingling symp-
tom of the left leg. The pain was worse when changing 
posture. She had no familial history, no other comorbid-
ities, and she was never smoker. The patient showed full 
muscle power of the bilateral lower extremities, and no 
sensory impairment was detected on physical examination. 
No abnormalities were found in laboratory tests.
Under the impression of AS, we performed further eval-

uations, the findings on X-rays were suspected Bertolotti's 
syndrome. It was identified as type II a, which was in-
complete unilateral lumbarization/sacralization with an 
enlarged transverse process that has a diarthrosis be-
tween itself and the sacrum (Figure 1A), and which was 
finally confirmed through magnetic resonance imaging 
(MRI) (Figure 1B). Although the patient received medi-
cation for pain control, the symptoms persisted. So inter-
ventional treatment (fluoroscopic-guided steroid in-
jection between the left enlarged transverse process of L5 
vertebra and the ala of sacrum) was administered (Figure 
1C), and the pain was almost improved, but tingling sen-
sation remained. The patient’s overall symptoms im-
proved with herniated lumbar disc treatment (physiotherapy, 
etc.) which had also been confirmed on MRI.

Case 2
An 18-year-old male patient visited to the rheumatology 

department for further evaluation of back pain. The 
symptom became severe one month previously, and he re-
ceived treatment (sulfasalazine 500 mg twice a day, me-
loxicam 7.5 mg twice a day, and colchicine 0.6 mg twice a 
day) for suspected AS or spondyloarthropathy at other 
hospital. He was referred to the tertiary hospital for per-
sistent pain. The patient stated the pain was localized in 
the lower back and buttock and frequently woke him from 
sleep. The pain intensity on VAS was 8/10. He had no 
familial history, no other comorbidities, and he had no 
smoking experience. On physical examination, the pa-
tient had normal muscle power of the bilateral lower ex-
tremities, and no sensory impairment was detected. 
There was no special provocation factor, and symptoms 
were getting worse despite changing medication (To add 
triamcinolone 2 mg once a day, and change meloxicam to 
aceclofenac). There were no abnormalities were identi-
fied on the laboratory test.
Bertolotti's syndrome was suspected from X-rays 

(Figure 2A), also type II a, and cortical irregularity of the 
sacroiliac (SI) joint was also observed. In the delayed im-
age of a bone scan, increased uptake was observed in the 
upper proportion of the SI joint (Figure 2B). In addition, 
single-photon emission computed tomography (SPECT) 
images demonstrated increased uptake in the left transi-
tional vertebra (Figure 2C). We diagnosed the cause of 
the patient's pain and performed an intervention proce-
dure at pseudoarticulation site (fluoroscopic-guided ste-
roid injection between enlarged left transverse process 
and sacrum) to improve the symptoms (Figure 2D).
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Figure 2. Diagnostic and inter-
ventional images of patient 2. 
Pelvis anteriorposterior (AP) ra-
diograph showing a left lumbo-
sacral transition vertebra (white 
arrow) (A), an increased uptake 
(black arrow) is observed in the 
upper portion of the left sacroil-
iac joint in the delayed whole 
body bone scan image (B) and 
focal uptake in left transitional 
vertebra (white arrow) in sin-
gle-photon emission computed 
tomography (SPECT) image (C). 
Fluoroscopic image of a con-
trast injection and steroid in-
jection into between enlarged 
left transverse process and sac-
rum (D).

DISCUSSION

 There are four types of lumbosacral transitional verte-
brae, and various reports have described the histopatho-
logical and radiological changes that appear in the ad-
jacent structures [11]. Type I exhibits unilateral (I a) or bi-
lateral (I b) dysplastic transverse processes, measuring at 
least 19 mm at the craniocaudal axis. Type II includes in-
complete unilateral (II a) or bilateral (II b) lumbariza-
tion/sacralization with an enlarged transverse process 
that has a diarthrosis between itself and the sacrum. Type 
III involves unilateral (III a) or bilateral (III b) lumbariza-
tion/sacralization with complete osseous fusion of the 
transverse process (es) to the sacrum. Type IV describes a 
unilateral Type II transition with the coexistence of Type 
III at the contralateral side. Among these, Types II, III, and 
IV are associated with Bertolotti’s syndrome, and patient 
with Type I are usually asymptomatic [12].
The causes of pain in Bertolotti's syndrome are thought 

to vary but have not been clearly identified. Past studies 
suggested degenerative changes of the transverse process 
and ilium as a possible etiology of pain [13]. In addition, 
the incidence of degenerative disc disease and spinal 
stenosis was almost 9 times higher at the level adjacent to 
the transitional spine, suggesting that there may be more 
abnormal biomechanical stress than fusion [3,11]. 
Likewise, association has been reported between Bertolotti's 
syndrome and other diseases, such as intervertebral disc 
herniation and facet joint degeneration [14]. Another 
study suggested the cause of pain in Bertolotti’s syn-

drome as fused vertebrae causing instability compared to 
vertebrae with a normal structure [15]. Therefore, physi-
cians can approach patients with Bertolotti’s syndrome 
by considering its various etiologies and suggest the most 
appropriate treatment method, such as medication, inter-
ventional procedure, or surgery. 
Both AS and Bertolotti’s syndrome occur at a young age 

and the symptoms that patients initially complain are 
similar, so it is difficult to distinguish them from the 
symptoms alone. In addition, although these two dis-
eases may coexist, there were few reports on how to dis-
tinguish which patient’s pain is mainly due to which of 
the two. From March 2010 to March 2020, a total of 50 pa-
tients from our single tertiary institution was identified 
with Bertolotti's syndrome in the rheumatology division. 
Thirty-eight patients had back pain symptoms, and 17 pa-
tients were confirmed to have comorbid AS and Bertolotti’s 
syndrome. Eleven of the remaining 21 Bertolotti’s syn-
drome patients with back pain symptoms were initially 
suspected of having AS, but finally confirmed to have only 
Bertolotti’s syndrome. Therefore, it would be of great 
clinical value to identify the presence of Bertolotti's syn-
drome as well as AS when attempting to determine the 
cause of lower back pain in a young patient. Bertolotti’s 
syndrome can be confirmed by X-ray alone. However, to 
determine if the lesion is the actual cause of pain, it is use-
ful to perform an MRI to find bone marrow edema caused 
by inflammation or to identify site of increased uptake 
due to inflammation through bone SPECT.
As the symptoms and severity of Bertolotti's syndrome 
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vary, treatment methods are not clearly defined. Manage-
ment of Bertolotti’s syndrome should be initiated with a 
comprehensive conservative approach consisting of activ-
ity modification, physical therapy, and medications such as 
NSAIDs and a muscle relaxant. Interventional management 
can be beneficial in cases refractory to conservative 
management. For patients who present with lumbosacral 
radiculopathy or radiculitis symptoms due to direct com-
pression or irritation of a nerve root by an enlarged trans-
verse process or pseudoarticulation, a transforaminal or 
interlaminar epidural steroid injection maybe considered 
[5]. The patients in our cases did not respond to conven-
tional treatment, and their pain improved after under-
going steroid injection. Therefore, when evaluating a pa-
tient with severe symptoms caused by Bertolotti’s syn-
drome, it may be a good choice to consider interventional 
treatment a priority. However, if the patient’s symptoms 
do not respond to these non-surgical treatments, surgical 
resection is needed [13].
Future studies in a larger number of patients are neces-

sary to identify the characteristics of Bertolotti's syn-
drome with or without AS, as are studies that approach 
molecular and genetic levels for development of various 
treatments.

SUMMARY

When evaluating a patient with suspected AS in the out-
patient setting, confirming the presence of Bertolotti’s 
syndrome will be clinically helpful. In addition, if the 
symptoms cannot be alleviated by conventional treat-
ment, interventional management should be considered.
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