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Abstract  

Background: Bertolotti’s syndrome is an anatomical variant occurring at the lumbosacral junction between the 5th lumbar 

vertebrae (L5) and the 1st sacral vertebrae (S1). Bertolotti’s syndrome, as well as lumbosacral transitional vertebrae (LSTV), 

is a frequently encountered source of low back pain for physicians in rheumatology practice.  

Case Description: A 28-year-old single female presented to the rheumatology clinic in December 2022 with complaints of 

lower back pain. The pain was continuous but increased with daily activities. Plain radiographic studies demonstrate elongation 

of the L5 transverse process and sacralization of L5 vertebrae. Magnetic resonance imaging (MRI) was performed, which 

revealed a fusion of the transverse process of L5 to the sacrum with uncomplicated two-sided pseudoarticulations, which 

confirmed a diagnosis of Bertolotti’s Syndrome. She was treated with a short course of NAIDS and with ideal benefit. In June 

2024, she suffered again from low back pain with the same character, but she added left lower limb paresthesia. Magnetic 

imaging study of the lumbosacral spine now shows symmetrical central posterior disc at the level of L4 & L5, causing 

indentation of the ventral aspect of thecal sac and mild bilateral neural foraminal narrowing and nerve root compression. A 

conservative approach with analgesia and home physiotherapy was advised. Pregabalin was administered in escalating doses 

was in progress. 

Conclusion: Bertolotti’s Syndrome is not precisely linked to the patient's complaints, making it a diagnostic and therapeutic 

challenge.  
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Introduction  

umbosacral transitional vertebrae (LSTV), which 

are common anatomical variations occurring at the 

lumbosacral junction between the 5th lumbar 

vertebrae (L5) and the 1st sacral vertebrae (S1), share the 

structural features of both sacral and lumbar vertebrae and 

encompass both lumbarization of the uppermost sacrum 

and sacralization of the lowermost lumbar vertebrae.  

 

Lumbarization of the 1st sacral vertebrae consists of an 

anomalous joint that has fully established facet joints 

similar to lumbar spine type, but with more square-shaped 

vertebrae, and with an established, normally appearing and 

functioning disk. Again, when the 5th lumber vertebrae 

sacralized, depicted by expanded lengthened transverse 

processes that completely fused to the bones of the sacral 

area, nevertheless, more commonly, lumbosacral 

transitional vertebrae (LSTV) are partial or one-sided. (1) 

Bertolotti’s syndrome, as it is considered part of 

lumbosacral transitional vertebrae (LSTV), is frequently 
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encountered as a source of low back pain facing physicians 

during rheumatology practice. Since it is not precisely 

linked to the patient's complaints, it is a diagnosis of 

exclusion and may challenge the planned therapeutic 

course. (2) 

Bertolotti’s syndrome is considered an anomaly of the fifth 

lumbar vertebra characterized by a bulky transverse 

process which either articulated (pseudo-articulation) or 

fused with the sacrum or iliac crest, subsequently causing 

long-lasting, persistent low back pain. (3) This is illustrated 

in Figure 1, which shows a 3-dimensional CT scan for this 

peculiarity.  

It was first described in 1917 by Mario Bertolotti, and it's 

present in about 4% to 30% of the population in most series, 

but only 4%-8% of those are diagnosed. About 13% of 

them are asymptomatic, with merely one-fifth of them 

below 30 years. (4,5) 

Bertolotti’s syndrome is frequently recognized after the 2nd 

decade of life. Despite its first definition nearly a century 

ago, till now a little is yet recognized about the 

biomechanics of these congenital vertebral anomalies and 

their association with low back pain. (6) 

The causes of low back pain in Bortolotti syndrome are still 

elusive and a matter of debate, but multi-factorial 

presumptive mechanisms could be blamed, including 

deterioration of the adjacent intervertebral disks or opposite 

facet joints to a unilateral fused or partially articulating 

vertebrae, and foraminal stricture due to enlarged 

transverse processes. (7) 

In 1984, Castellvi et al designated a radiographic 

classification system that categorizes lumbosacral 

transitional vertebrae (LSTV) depending on the association 

between the transverse process and the sacral bones on the 

unilateral or bilateral sides. The lumbosacral transitional 

vertebrae (LSTV) are divided into 4 categories  as shown in 

Figure 2. 

1. The 1st type displays an engorged transverse 

process (>19 mm) on one or both sides   

2. The 2nd displays a joint-like structure (JLS) in one 

or both sides associated with sclerosis (s) 

3. The 3rd Type displays a bony union structure (BUS) 

in one or both sides 

4. The 4th Type comprises a combination of the 2nd 

type transition in one side with 3rd type in the other 

side (8,11,13,21) 

Classification Design  

The Castellvi classification system is grounded on the 

coronal views of lumbosacral transitional vertebrae 

(LSTV) but not on the sagittal or axial views. (9) 

Bertolotti Syndrome is usually diagnosed with the 

conventional modalities, such as plain radiograph of the 

lumbosacral spine (using lateral and Ferguson 

radiographs), but CT scan or MRI can be utilized from now 

and then for this purpose. (10,11) 

Treatment modalities for low back pain due to Bertolotti 

Syndrome include the following, separately or in 

combination   

1. Analgesics, including NSAIDs 

2. Physiotherapy& stabilization, and strengthening 

home exercises  

3. Lumbosacral and pseudoarticulations local 

injections commonly use the combination of 

lidocaine/triamcinolone acetate 

4. Surgical interventions  

5. Radiofrequency ablation (RFA) (22) 

Lumbosacral transitional vertebrae (LSTV) may be 

complicated by accelerated disc degenerative changes at 

the level of lumbar vertebrae above the defect due to 

changed biomechanics or ascribed due to augmented 

movement at the section above the LSTV, although the 

normal range of motion remains intact due to compensation 

from the remaining normal lumbar movements. In general. 

The occurrence of transitional lumbar vertebrae has been 

connected to an increased risk for degenerative spine 

disorders, disc herniation, and low back pain. (12,18) 

 Case Description 

A 28-year-old single female presented in December 2022 

with lower back pain that was deep, dull in character, non-

radiating, and localised to the lower back. The pain was 

continuous but increased with daily home activities. At all, 

there was no previous history of trauma. Her past medical 

history is not significant apart from sickle cell trait. 

At that time, the examination was not conclusive, with 

minimal low back left paraspinal tenderness. Plain 

radiographic studies demonstrate elongation of the L5 

transverse process and sacralization of L5 vertebrae. 

Otherwise, both hips, sacrum, ilium, sacroiliac joints, and 

other lumbar spines are normal.  
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Magnetic resonance imaging (MRI) was performed, which 

revealed a fusion of the transverse process of L5 to the 

sacrum with uncomplicated two-sided pseudoarticulations, 

which confirmed a diagnosis of Bertolotti’s Syndrome. 

This pain initially responded to NSAIDs with complete 

resolution of her symptoms.  

In June 2024, she suffered again from low back pain with 

the same character, but she added left lower limb 

paresthesia. On initial evaluation, she was vitally stable. On 

physical examination, spinal movement produced pain on 

forward flexion, with negative straight leg raise tests on 

both sides. The reflexes, sensations, and lower limb power 

examination were intact. 

Magnetic imaging study of the lumbosacral spine at the 

recent visit shows symmetrical central posterior disc at the 

level of L4 & L5, causing indentation of the ventral aspect 

of thecal sac and mild bilateral neural foraminal narrowing 

and nerve root compression. 

Again, conservative management with analgesia and home 

physiotherapy was advised. Pregabalin in escalating doses 

was in progress, waiting for the response, and if no 

undoubted improvement was achieved, then subsequently, 

the next step was to send her to a specialized pain clinic, 

planned to commence local steroid injection. 

Discussion 

While sacralization of the L5 vertebra is thought to be one 

of the potential causes of low back pain, other congenital or 

acquired spinal pathologies (like disc prolapse) can 

aggravate the pain of the associated Bertolotti and cause 

considerable confusion. (14) 

Various degenerative disc diseases are often seen at the disc 

space immediately above and next to the anatomically 

anomalous vertebrae. Consequently, an LSTV is 

considered a risk factor for premature degenerative disc 

disease at that level. (15) 

Otani et al. in 2001 anticipated that most patients with an 

LSTV had a symptomatic disc disease at the suprajacent 

level to the LSTV (as in this case) and at an earlier disc 

degeneration and herniation than their counterparts without 

transitional vertebrae. It suggests that this may be due to 

altered biomechanics that exacerbate the tension in the 

segment above.  (16) 

As in another similar case, Alonzo et. al, the cause of our 

patient’s complaint was not clear and may be related to the 

pseudoarticulations of L5 to the sacrum or the degenerative 

disc at the superjacent level to the LSTV.  Additionally, the 

patient's neurological signs may diverse from the MRI 

results, increasing the risk of an inappropriate medical act 

or performing a spinal procedure at the incorrect 

anatomical segments. At this point, local steroids may 

represent a valuable diagnostic implementation to 

discriminate between these two possibilities by complete 

pain resolution if pseudoarticulations was injected, but with 

remnant pain if the pain originated from degenerative disc 

disease and the consequential nerve root irritations. (17,18) 

Despite all the previous evidence, only borderline 

indicators exist about the cause of pain in Bartoletti 

syndrome, so meaningful knowledge about these vertebral 

anatomical anomalies is vital for various specialists in 

different medical and surgical fields who deal with many 

clinical conditions, such as atypical low back pain, among 

others. (19,20) 

Conclusion  

Bertolotti’s syndrome is not an infrequent cause of low 

back pain that may present early in life, causing early 

spinal disc degeneration with consequent disc herniation 

and other spectrum of degenerative disc disease. It is 

sometimes a diagnostic challenge and a step away from 

the proposed approaches.  
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Figure 1: A 3-dimensional CT Scan section showing 

bilateral elongated transverse processes of L5 (yellow 

arrows) fused with the sacrum and ilium. (4) 

 

Figure 2. The Castellvi Classification Design  

 


