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Lumbosacral transitional vertebrae: An overlooked cause of back pain on MRI
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Abstract

To evaluate the frequency of lumbosacral transitional vertebrae (LSTV) on MRI in patients with backpain and clinically suspected of sacroiliitis.
Sacroiliac MRI of patients who had backpain and were clinically suspicious for sacroiliitis between November 2021-March 2022 were
retrospectively analyzed from the hospital database by two different radiologists. LSTV cases were identified and subgrouped according to
Castellvi classification. Presence of sacroiliitis, degeneration and /or herniation of cranial segment intervertebral disc, facet joint hypertrophy,
coxarthrosis and psoas atrophy were recorded. In cases where radiologists were in conflict, consensus was made. Between November 2021-March
2022, 614 sacroiliac MRIs were obtained and 81 (13%) had LSTV. Fifty-nine patients were female (72.8%). Mean age was 43.4. The most
common identified LSTV was type la (n=30, 10 right-sided, 20 left-sided). Sacroiliitis was significantly more common in younger patients
(p=0.04) and in males (p=0.009). Disc degeneration, disc herniation, facet joint hypertrophy and psoas atrophy increased significantly with age
(p=0.007, p=0.001, p=0.002 and p=0.013 respectively). No correlation was found between gender or presence of sacroiliitis and any type of LSTV.
LSTV may present with backpain and should be considered in patients where sacroiliitis is clinically suspected. MRI is a useful tool to identify

other accompanying pathologies in these cases.
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1. Introduction

Lumbosacral transitional vertebra (LSTV) is a common
congenital anatomical variant and its prevalence varies 7 to
32% in the literature (1-4). In these cases, the transverse
process of the last lumbar vertebrae is somewhat elongated and
forms a connection with sacrum which may manifest on a wide
spectrum from an isolated elongated transverse process to
complete fusion with the sacrum. According to its relation with
the sacrum, LSTV can be classified in to four types by the
Castellvi classification (1). Type 1 indicates an enlarged
transvers process (>19 mm) of LS. Type 2 refers to pseudo-
articulation of the enlarged transvers process with sacral ala
whereas Type 3 involves complete fusion of the transverse
process and the ala. Type 4 are those with Type 2 on one side
and Type 3 on the other side. Moreover, “a” is added for
unilateral involvement and “b” is added for bilateral
involvement in this classification. Additionally in 1996,
O’Driscoll et al proposed another classification based on the
S1 lumbarization and S1-S2 intervertebral disc morphology
(5).

Lumbosacral transitional vertebrae-related back pain was
first introduced in 1917 by Bertolotti(6) who attributed the pain
to the arthritis at the pseudo-articulation. In these patients the
pain and the limited range of motion becomes more prominent
with ipsilateral bending and rotation. It’s been shown in the
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literature that LSTV is a protective factor for disc degeneration
at the level of transition, whereas it causes increased load at the
cephalad disc, making it vulnerable for degeneration (7-9).
Early and more advanced disc degeneration has been reported
in LSTV, particularly in young patients (2, 7, 10). Additionally,
LSTV prevalence was found to be higher in patients with
lumbar disc herniation compared to control group (11).

In this study we aimed to evaluate the presence of LSTV in
patients who underwent MRI with a pre-diagnosis of
sacroiliitis.

2. Materials and Methods

2.1. Patient selection
Sacroiliac MRIs that were obtained with a sacroiliitis pre-

diagnosis between November 2021-March 2022 were
retrospectively analyzed from the hospital picture archiving
and communication system (PACS). The study protocol was
approved by the Kayseri State Hospital Ethics Committee
(21.02.2023/803). Patients with major surgery or fracture
history of lumbar, hip or pelvic area were excluded. Images
were evaluated by two radiologists. Patients with LSTV were
recorded and grouped according to Castellvi classification.

2.2. Magnetic resonance imaging and radiological analysis
Sacroiliac MRI was performed by a 1,5 T MRI system

(Magnetom Aera, Siemens, Erlangen). The MRI protocol
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included a coronal T1-weighted and T2-weighted fast spin-
echo (FSE) sequence, a coronal short-tau inversion recovery
sequence, and an axial T2-weighted fat-saturated FSE
sequences. Intervertebral discs cephalad and at the level of
transitional level were evaluated using the Pfirrmann and
Modic classifications (12, 13). Presence of sacroiliitis,
herniation of intervertebral discs, facet joint hypertrophy,
coxarthrosis and psoas atrophy were recorded. In cases where
radiologists were in conflict, consensus was made.

2.3. Statistical analysis
SPSS 22 statistical package program was used for statistical

analysis. Study characteristics are stated as means, frequencies
or ratios.

3. Results
Of 614 sacroiliac MRIs, 81 (13%) had LSTV. Fifty-nine
patients were female (72.8%). Mean age was 43.4. Thirty
patients had Type la (10 right-sided, 20 left-sided); 13 patients
had Type 1b (Fig.1); 27 patients had Type 2a (10 right-sided,
17 left-sided) (Fig. 2); 17 patients had Type 2b; 5 patients had
Type 3a (4 right-sided, 1 left sided) (Fig. 3), | patient had Type
3b and 3 patients had Type 4.

Fig. 1. Coronal T2- weighted MRI image shows bilateral enlarged
transverse processes (Type 1b)

Fig. 2. Pseudo-articulation of left transvers process of L5 and sacral
ala is seen on coronal T2- weighted image (Type 2a). Increased
intensity is noted adjacent to the pseudo-articulation, suggesting
inflammation
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Fig. 3. Left transvers process of L5 is totally fused with sacrum on
this coronal STIR image (Type 3a)

Concomitant sacroiliitis was present in 11 cases (13.5%),
in 10 cases sacroiliitis was bilateral and in one case only right
side was involved. Degeneration was noted in the cephalad
intervertebral disc in 42 patients (52%), accompanied by disc
herniation in 27 patients (33.3%). Disc was spared at the level
of transition 40 of the 42 cases with cephalad disc
degeneration. Facet joint hypertrophy was present in 11
patients (13.6%), coxarthrosis in two patients and psoas
atrophy in 3 patients.

Sacroiliitis was significantly more frequent in younger
(p=0.04) and in male patients (p=0.009). Presence of
sacroiliitis was not significantly correlated with any LSTV
types. Rates of disc degeneration, disc herniation, facet joint
hypertrophy and psoas atrophy increased significantly with age
(p=0.007, p=0.001, p=0.002 and p=0.13, respectively). LSTV
type was also not correlated with gender or disco-vertebral
pathologies.

4. Discussion

Lumbosacral transition is a relatively common pathology but
mostly overlooked in the management of back pain. Even
though x-ray is the first line for imaging in the evaluation of
back pain, MRI has become increasingly more available
particularly for identifying active inflammation in the
sacroiliac joints and detailed visualization of disc pathologies.
Reported LSTV prevalence varies among the imaging
modalities used. Standard AP x-rays have 76-84% accuracy for
diagnosis and 53-58% accuracy for classification of LSTV
(14). Previous reports prevail a prevalence 7 to 32% with male
dominance (%28.1 vs %11.1) (1-4). However, in our study, 13
percent of our patients had LSTV and majority of the cases
were female. We attribute this difference to our small sample
size, that our study only includes the symptomatic patients, and
the more common hospital visits by the female.

Cadaveric studies indicated that SI joint width was
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correlated with sacral height and sacrum AP dimension; and
suggested that LSTV development may be related to load
bearing capacity of normal sacrum at very early periods. When
the sacrum is shorter, the SI joint surface also is smaller
resulting in insufficient transfer of load to pelvis. Therefore, in
these patients with small sacra with a narrow SI joint surface,
sacrum may fuse with L5 to increase its load bearing capacity
(15). The discrepancy of load bearing is more prominent in
one-sided cases (8).

Due to the disruption of the pelvic alignment and scoliosis,
degenerative changes at the intervertebral disc and the facet
joint cephalad to the transition level may be seen (16). Presence
of LSTV has been shown to have a protective effect on the
intervertebral disc at the level of transition (7, 9, 16, 17). An
increase in this protective effect was noted as the osseous
bridge is more prominent (9). When compared with control
group, degenerative changes were more severe and developed
at a younger age (2, 7, 10). In our study disc degeneration was
noted in half of the patients, and of these cases only three
showed degeneration at the level of the transition. These three
patients were older patients with accompanying other
degenerative changes in lumber spine and hip. Other than
those, disc at the level of transition was spared. Our results
showed an increase of degenerative changes with age, which
was expected.

In their study of 211 cases, Apazidis et al reported that Type
la was the most common subtype, with a prevalence of 14.7%
(18). However, Type 1a mostly has no clinical significance and
requires no further evaluation (1). In another study prevalence
of Type 1 and 2 was reported as 40% each, Type 3 was 11,5%
and Type 4 was 5,25% (19). In our study Type 1 and 2
consisted of 53% and 54% of patients respectively. Type 3 was
7.5% and Type 4 was 3.7%.

Knowledge of LSTV presence has also utmost importance
before surgery. In sacralized patients, pars interarticularis
height and laminae width decreases, resulting in predisposition
for spondylolysis and spondylolisthesis.

Pain related to LSTV still remains a controversial issue.
Following the report of Bertolotti on LSTV-related back pain,
some studies argued that degenerative changes at the pseudo-
articulation was not related with the pain (20). On the other
hand, scintigraphic activity was shown at the pseudo-
articulation in symptomatic patients with no pathologies other
than LSTV (21). Nerve compression by the osteophytes at the
level of pseudo-articulation has been described (22). There are
also case reports on compression of lumbar nerve between L5
transverse process and sacral ala, and extraforaminal nerve
compression caudal to transition (23-25). In the literature,
Bertolotti syndrome was found to be 4-8% in patients with
back pain (4). Nardo noted that pain was more frequent in type
2 and 4 (19).

In conclusion, LSTV may manifest with backpain and

should be kept in mind while evaluating MRI for back pain.
MRI also enables identification other pathologies that may
accompany this anatomical variant.
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