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Background: Bertolotti syndrome (BS) is often a missed cause of chronic lower back pain in young individuals,
commonly associated with the presence of anomalous lumbosacral transitional vertebrae.

Case presentation: A 19-year-old female with no significant medical or family history presented with persistent
lower back pain localized to the gluteal region and posterolateral aspect of the left lower back. The pain
worsened over time and limited their movements, including walking. A Ferguson radiograph revealed fusion of
the left transverse process of the L5 vertebral segment with the left sacral ala. History, examination findings, and
radiological workup confirmed the diagnosis of BS. The patient preferred conservative management, receiving
oral pharmacological therapy for six weeks, along with education on preventive measures and routine exercises
for postural stability. At a six-month follow-up, the patient remained asymptomatic and managed well.
Conclusions: Conservative oral pharmacological treatment presents a unique and viable alternative to traditional
methods for managing BS, which often involve surgery or steroids/anesthetics at the pseudo-articulation site.
Given that BS is common yet underdiagnosed in young patients with chronic back pain, this report also un-
derscores the importance of including it in differential diagnoses for chronic lower back pain in this

demographic.

1. Introduction

First studied by Mario Bertolotti in 1917, Bertolotti syndrome (BS) is
a congenital disorder mainly diagnosed in young individuals presenting
with chronic and/or back pain associated with the presence of lumbo-
sacral transitional vertebra (LSTV).! It remains one of the main reasons
for undiagnosed causes of low back pain in young subjects. LSTV is a
congenital anomaly recognized by an abnormal enlargement of the
transverse process and its subsequent articulation/fusion with the sacral
ala. It mainly affects the fifth lumbar segment (L5), which fuses with the
ala of the first sacral vertebra (S1) to varying degrees. It is the lumba-
rization of the S1 vertebra or sacralization of the L5 segment theorized to
be the developmental basis of LSTV.” This anomalous articulation re-
sults in the nonuniform distribution of the load exerted by the upper half
of the body. Alongside, the enlarged and fused transverse processes
negatively affect the biomechanics of the other joints in the vertebral
column by restricting movements at the lumbosacral junction
(commonly L5-S1) and simultaneously increasing movements above the
affected segment."? In the case of BS, the cause of the pain experienced

by the patients is believed to be multifactorial, one of them being altered
biomechanics at the affected joint. This results in straining and degen-
eration of the vertebral facets and intervertebral discs which may lead to
compression of the emerging nerve root (commonly L5) at the corre-
sponding intervertebral disc level, presenting with symptoms indicative
of neurological deficits such as hyporeflexia and hypoesthesia along the
affected dermatomyotome accompanied by low back pain with a
different etiology. Castellvi and colleagues classified LSTV in 1984 based
on the development of transverse processes as outlined in Table 1.° We
present a unique case of a young female with unilateral BS who was
managed exclusively with conservative oral pharmacological therapy,
which has not been documented in existing literature.

2. Case presentation

A young female aged 19 years presented with a complaint of
persistent pain confined to the gluteal region and the posterolateral
aspect of their left lower back. It was an aching and dull pain that rated
6/10 on the adult pain rating scale. It began five months previously and
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Table 1
Castellvi’s Classification of lumbosacral transitional vertebrae®.
Type Feature Anatomical Example
characteristics
Type Dysplastic (a) Unilateral or (b)
I transverse bilateral presence of >19
process mm wide transverse
process
Type Partial (a) Unilateral or (b)
I sacralization or bilateral pseudoarthrosis
lumbarization between the enlarged
transverse process and
sacral ala
Type Total Complete fusion of
11 sacralization or transverse process with
lumbarization sacral ala either (a)
unilaterally or (b)
bilaterally
Type Mixed Type IIA pseudoarthrosis
I\ is present on one side and

Type IIIA on the
contralateral side

had worsened with time. The patient was primarily concerned about the
pain she experienced when she attempted to walk and extend the hip,
resulting in mobility issues. Initially, the pain was managed by self-
administration of over-the-counter analgesics before the patient pre-
sented to the clinic. Past medical history and family history were not
significant for any condition. There was no history of smoking, alcohol
consumption, or illicit drug abuse. On assessment, the pain site lacked
erythema, swelling, tenderness, and other signs suggestive of inflam-
mation. Upon physical examination of the lumbar region, a limited
range of movements including axial rotation, lateral flexion, and
extension were present. Lower limb reflexes, optimal muscular tone, and
pulsation were preserved bilaterally. Femoral and sciatic nerve stretch
tests were negative. The inflammatory markers profile showed mildly

Fig. 1. Modified Anteroposterior pelvis radiograph of the patient with central
X-rays pointing towards the anterior end of the body focusing along the midline
5 cm directly below the anterior superior iliac spine, also known as Ferguson
radiograph. A red arrow demonstrates abnormal overgrowth of the transverse
process emerging from the L5 segment and its complete fusion with the left
sacral ala consistent with type IIIA LSTV.
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elevated C-reactive protein (CRP) levels. An anteroposterior modified
Ferguson view radiograph was obtained (Fig. 1) depicting left-sided
complete sacralization of the L5 vertebra consistent with Castellvi
type IIIA LSTV. The radiographical findings, along with the symptoms
they presented with, confirmed the diagnosis of BS. To avoid additional
costs and limit radiation exposure, no advanced imaging such as a CT
scan (computed tomography) or magnetic resonance imaging (MRI)
scan was used at any stage of the investigation.

At first, the patient was offered fluoroscopy-guided epidural steroid
injections at the pseudo-articulation site, however, they declined to be
treated either this way or surgically due to personal reasons. Hence as an
alternative, an oral pharmacological course of management was agreed
upon that involved the administration of 4 mg (mg) of methylprednis-
olone once a day (OD) and a quadruple tablet formulation of trypsin (48
mg), bromelain (90 mg), rutoside trihydrate (100 mg), and diclofenac
(50 mg) taken OD. Pantoprazole 80 mg OD sustained release formula-
tion was commenced for gastroprotection. On week 4, the methylpred-
nisolone dose was tapered to 2 mg OD to reduce the risk of
glucocorticoid withdrawal syndrome. The treatment continued for six
weeks, and the patient was reviewed fortnightly for treatment adher-
ence and response. They also began to experience relief from symptoms
during this treatment period. Another aspect of care that facilitated the
recovery process included relevant education and precautionary mea-
sures to prevent the worsening of pain and routine exercises to aid
postural stability. The patient was followed up six months later and was
found to be asymptomatic with an almost full range of movements
present at their lower back.

3. Discussion and conclusion

BS is identified by the presence of LSTV characterized by abnormal
enlargement of the transverse process typically arising from the L5
lumbar segment that either fuses completely or partially with the sacral
ala. The prevalence and incidence of LSTV in the general population
have been reported to range between 4 % and 35.9 %, with 13 % of
individuals remaining asymptomatic. This perhaps explains the low
incidence rates of BS diagnosis, which range between 4 % and 8 %."*
Different diagnostic standards and imaging modalities may also lead to
variations in the incidence and prevalence rates. BS is typically diag-
nosed in individuals aged between 20 and 40, with around 18.5 % of
cases occurring in individuals under 30 years of age. For symptomatic
individuals, the mean age at diagnosis is as high as 40.2 years, which is
possibly a consequence of misdiagnosed low back pain until a correct
diagnosis is made™°

Asnoted in Table 2, symptoms of BS mainly include chronic low back
pain typically radiating along the L5 nerve distribution if accompanied
by nerve impingement and neurological deficits such as hypoesthesia.
Regarding low back pain, Type I and Type IV LSTV in patients are found
to be significantly associated (p < 0.05) with gluteal pain and low back
pain compared to counterparts with no LSTV’ Limited range of mobility,
flexibility, and pain exacerbation with movement may be noted in some
patients, as noted in our case. Besides chronic pain, LSTV is strongly tied
to degenerative changes, including vertebral facet and intervertebral
disc degeneration. The prevalence of these anatomical alterations varies
by the level of the joint affected and the LSTV type. Across all Castellvi
types, the mean percentage prevalence of facet degeneration is noted to
be 23.13 % and 32.5 % for L3/L4 and L4/L5 levels, respectively, and for
disc degeneration, it is 15.16 % and 39.92 % for L3/L4 and L4/L5
levels.® These degenerative changes may lead to mechanical back pain
and cause nerve root irritation, giving rise to radicular manifestations
such as tingling, hyporeflexia, and hypoesthesia along the dermato-
myotome corresponding to the nerve being affected.’

Plain radiographs remain the mainstay imaging modality for diag-
nosing BS. Modified AP Ferguson view Radiograph, is proven to be
sensitive and effective at detecting the abnormal overgrowth of the
transverse processes, as seen in Fig. 1. Advanced imaging such as a CT or
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Table 2
Summary of previous case reports.
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Serial no Year Patient sex and Level, Castellvi Imaging used Symptoms Complete resolution of symptoms after
(reference) age (at type
diagnosis)
1 2019  Female, 14 L5-S1, Type ITIA Plain radiograph, Chronic low back along midline radiating to the =~ Pseudoarthrectomy
CT scan, MRIscan  right leg/hip
2019  Female,16 L5-S1, Type IIA CT scan, MRIscan  Low back pain radiating into the left hip Pseudoarthrectomy
2!° 2018  Female, 37 L5-S1, Type ITIA CT scan Axial chronic low back pain radiating to theleft =~ Minimally invasive pseudoarthrectomy
gluteal region and hip
3’ 2018  Female, 37 L5-S1, Type IV CT scan Mechanical low back pain radiating bilaterally =~ Posterior lumbar interbody fusion
(left- Type III and down the legs. Difficulty in sitting and weight
right -Type I) bearing on the right side. Pain worse on
standing and rotation
4* 2017  Female, 62 L5-S1, Type IIIA Plain radiograph, Chronic low back pain, hypoesthesia, and Conservative management with oral
CT scan radicular pain along the L5 distribution NSAIDs and methylprednisolone
57 2020  Male, 20 L5-S1, Type IIA Plain radiograph Non-radiating dull pain confined to the lower Localized steroid injection at pseudo

back. Limited rotation present at the hip

articulation site combined with oral
analgesics and physiotherapy

MRI scan may be warranted if radiographs are inconclusive, the patient
has a high body mass index (BMI), and when there is suspicion of nerve
root compression. Since plain radiographs are sensitive in detecting the
presence of LSTV in patients with BS, we recommend using advanced
imaging techniques, such as CT and MRI scans judiciously. CT scans
expose patients to high levels of radiation, while both CT and MRI scans
can be expensive and unavailable, especially in resource-limited
settings.

Several approaches to managing BS patients exist, among which
conservative means remain widely acceptable. It involves routine
manipulation of the affected joint and physiotherapy regimens that aim
to improve the patient’s posture and restore and preserve the biome-
chanics of the affected joint, thereby alleviating the symptoms. Along-
side, pharmacological therapy, including nonsteroidal antiinflammatory
drugs (NSAIDs) and other analgesics, can be trialed initially, which has
been proven to be more effective at relieving chronic pain when com-
bined with exercise and physiotherapy.'®!' Next in the treatment
arsenal is imaging-guided or non-imaging-guided local administration of
corticosteroids and/or anesthetic agents via injection at the
pseudo-articulation or articulation site. This offers precise administra-
tion of the drug at the pain site and is known to confer symptom-free
benefits in the long term. These injections can be given as a
single-dose or multiple-dose regimen depending on the treatment
response.

Burham (2010) reported a case of BS in which radiofrequency
ablation (RFA) was used with routine coadministration of anesthetic and
corticosteroids at the articulation site after other conservative measures
had been tried and failed. This combined intervention effectively
relieved the symptoms the patient had been enduring for over a decade.
This suggests that RFA may be viable for cases where other non-invasive
treatment options have been exhausted'”

Surgical intervention is the last step in the management, which in-
volves procedures such as pseudoarthrectomy, L4-S1 or L5-S1 segmental
fusion, root decompression.”'>'” Among the surgical approaches
currently followed, segmental fusion across LSTV is significantly effec-
tive at short-term and long-term pain management (p = 0.037) in
contrast with pseudoartherectomy or resection surgery.'®

Santavirta and colleagues reported that although the surgical
approach provides better pain relief, it remains equally effective at
improving patients’ Oswestry disability index as conservative treatment.
Hence, surgical treatment with either LSTV resection or segmental
fusion should be judiciously offered to selected patients, depending on
the location of the anomaly and presence or absence of intervertebral
disc degeneration.'® Patients with LSTV can undergo surgery for
decompression of stenosed foramen below the affected joint, while those
exhibiting radicular symptoms are well-suited candidates for nerve root
decompression procedures done with either an anterior or posterior
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approach that is more commonly followed.?°

As noted, existing literature suggests administering corticosteroids/
or/and anesthetic agents through injection at a pseudoarthrosis site or
resorting to surgical intervention as the main method of man-
agen1.ent.4’14 7 However, here, we demonstrate a case of BS that we
successfully treated using a non-invasive and safe pharmacological
approach. Therefore, we recommend trialing out other noninvasive
treatment options such as oral pharmacological regimens, especially in
young subjects, before resorting to any invasive intervention, including
injections at the pseudoarticulation site that are uncomfortable to the
patient. Also, while diagnosing young individuals presenting with
chronic low back pain, BS should be considered as a differential diag-
nosis. Being underdiagnosed and presenting with a spectrum of clinical
manifestations, it is challenging to diagnose BS, hence, suspected pa-
tients must be thoroughly investigated and examined to prevent misdi-
agnosis and treatment delay.
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