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Case reports
Partial lumbosacral transitional vertebrae: 2 cases of
unilateral sacralization
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Objective: Lumbosacral transitional vertebrae (LSTV) are relatively common skeletal
anomalies with a debated role in low back pain. There are few documented cases of
conservative care being used to address LSTV-associated symptomatology. The current report
discusses chiropractic management of 2 patients with unilateral sacralization.
Clinical Features: Two patients with LSTV involving unilateral sacralization of L5, a
Castellvi type IIIa variant, presented with back pain to a chiropractic clinic. Each case
presented with symptomatology similar to piriformis syndrome.
Intervention and Outcome: Manual therapy, including spinal manipulation soft tissue
therapies and exercise/stretching, was used to address the presenting symptoms.
Approximately 2 weeks after initial treatment, the first patient subjectively reported a 70%
improvement in symptoms, with lumbar extension increased to full in active range of motion
at the lumbar spine but with continued tenderness and hypertonicity at the left piriformis
and gluteus medius. After 4 weeks of treatment, the second patient reported improvement
in pain and perceived mobility, although prolonged standing remained an aggravating
factor. Although both showed improvement, neither case resulted in complete resolution
of symptoms.
Conclusion: The presenting cases demonstrated partial resolution of symptoms after
chiropractic management. It is proposed that sacralization is a possible cause of back pain
in these cases.
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Congenital variations involving malformed verte-
brae take various forms. Lumbosacral transitional
vertebrae (LSTV) are relatively common,1-6 with
prevalence ranging anywhere from less than 1% of
ciences.
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the population to more than 20%.2,4-6 The exact role of
transitional vertebrae in low back pain is unknown,
with some studies suggesting that transitional vertebrae
increase the likelihood of, and are therefore reliable
predictors of, low back pain, 3,7-9 whereas others
suggest that there is no greater prevalence of low
back pain in those patients with transitional vertebrae
when compared with the population at large. 5,10,11

Incomplete LSTV variants that create partial or
unilateral transitional elements can occur, but are less
common.12 A review of the literature suggests that
LSTV anomalies occur in approximately 7% of the
population, 12 although there are few documented
cases. 10,12-14 One case report 15 describes a case of
partial transitional lumbosacral vertebrae presenting as
a Castellvi 16 type IIb variant, where an accessory
articulation was formed bilaterally between the elon-
gated transverse processes (TVPs) of L5 and the
sacrum, although links between congenital variations
and back pain are not clear. Unilateral sacralization,
termed by Castellvi as type IIIa variants, has been
documented in the literature. 10,12,13,17 However, no
case reports have been reported to date that describe
chiropractic care of patients with these anomalies. The
purpose of this case report is to describe chiropractic
care of 2 patients with unilateral sacralization.
Case reports

Consent for publication of clinical information was
provided by the patients, providing that anonymity was
maintained.
Case 1

A 51-year-old healthy female patient presented with
left-sided low back pain (numeric pain scale, 6-7/10) of
8 years' duration. The pain was described as a constant
dull ache in the lumbosacral and gluteal regions; sharp
pains were noted in the left lumbar spine with certain
movements. No radiation of pain to the leg was
reported. Rising from a seated position and prolonged
standing (ie, at work) were cited as aggravating factors;
topical anti-inflammatory medication was cited as the
only significant relieving factor.

Before presenting for chiropractic treatment, the
patient was seen by her family physician, who had
ordered lumbar spine radiographs. The radiographic
report revealed the skeletal anomaly, and the patient
was subsequently referred for a magnetic resonance
imaging investigation to rule out nerve entrapment and/
or disk involvement. Plain films of the lumbar spine
showed mild L5/S1 facet arthrosis and an enlarged left
TVP on the L5 vertebral body fused to the sacrum.
Magnetic resonance imaging of the lumbar spine
showed disk desiccation at L3/4 and L4/5, with disk
bulges at L2/3, L3/4, and L4/5. Degenerative changes
were noted throughout these levels. Hypertrophy of the
ligamentum flavum was noted, resulting in mild but not
significant narrowing of the spinal canal.

Postural examination revealed a mild “reversed S”
scoliotic curve in the thoracolumbar spine, with left
lateral tipping of the iliac crests. Lumbar spine range of
motion was measured using a manual goniometer to be
full in flexion and 22° in extension. Left lateral flexion
was limited to 10°; right lateral flexion and rotation
were otherwise normal. Orthopedic testing of the
lumbar spine revealed a bilateral straight leg raise of
80°, with no leg pain reported. Results of Braggard and
Ely tests were negative bilaterally for diskogenic pain.
Thomas test result was negative bilaterally; Patrick-
FABER, sacroiliac compression, and Yeoman test
results were positive for sacroiliac joint irritation on
the left. Neurological examination revealed deficits in
deep tendon reflexes (1+) and strength (4/5) at L4 on
the left; sensation was normal. Motion palpation
revealed fixations in the lower lumbar spine and L5/
S1 bilaterally although more pronounced on the left,
with tender points noted in the left piriformis, gluteus
medius, and erector spinae musculature. Palpation of
the left piriformis muscle elicited referral of pain to the
posterior left thigh. As no imaging was available at
assessment, a preliminary diagnosis of piriformis
syndrome was made; and treatment, including spinal
manipulative therapy (SMT), myofascial release ther-
apy (MRT) and trigger point therapy (TPT), was begun
at a frequency of 3 treatments per week.

Diversified technique SMT was used during treat-
ment, with the midlumbar spine and the sacroiliac
junction providing the most consistent release (cavita-
tion) during side-posture adjusting. Myofascial release
therapy was directed to the left-sided gluteus medius
and piriformis muscles. Myofascial release therapy was
performed with the patient in side-lying position; for
the gluteus medius muscle, treatment involved pressure
applied to the gluteus medius (to the patient's
tolerance) while the hip and knee were manually flexed
by the practitioner, with the hip slightly adducted.
Myofascial release therapy to the piriformis muscle
involved this same side-lying posture and knee-to-chest
movement, this time with pressure applied to the
piriformis muscle and external hip rotation added to the



Fig 1. A, Computed tomographic scan of fifth lumbar
vertebra. Vertebral body shape is well maintained. B
Computed tomographic scan of the sacroiliac joints
Sacroiliac joint space is well preserved (white arrows).
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manual movement at the point where 90° of both hip
and knee flexion had been reached. In each case, 3 to 4
sets of 4 repetitions each were performed. Finally, TPT
involved sustained pressure (to the patient's tolerance)
to the muscle in question, either gluteus medius or
piriformis, while the patient was in a prone lying
position. Pressure was held for approximately 10
seconds or until the patient reported feeling a decrease
in any pain associated with the pressure.

The treatment was tolerated well, although left-
sided SMT did not result in an audible cavitation.
Approximately 2 weeks after assessment, the patient
subjectively reported a 70% improvement in her
symptoms, with lumbar extension increased to full in
active range of motion at the lumbar spine but with
continued tenderness and hypertonicity at the left
piriformis and gluteus medius. Proprioceptive neuro-
muscular facilitation stretching of the piriformis was
introduced to the treatment and was tolerated well but
did not result in significant improvements in piriformis
range of motion during MRT. Treatment continued for
6 weeks, with the patient noting general improvements
in range of motion and day-to-day pain levels,
although nighttime pain related to prolonged held
positions continued to be a limiting factor. Treatment
frequency was decreased gradually, and the patient
was seen for continued treatment once every 1 to 2
months. At the last treatment, pain levels were reported
to be stable; but a general, nagging pain and tightness
remained at the left piriformis muscle. Sleep was
reportedly improved, with waking at night continuing
to be problematic, although the patient reported greater
ease in returning to sleep.

Case 2

A 62-year-old healthy female patient presented with
left-sided low back pain (numeric pain scale, 8/10) of
2 years' duration. The pain was described as a constant
“throbbing,” localized to the left-sided low back, in the
gluteal and piriformis region. Radiation to the left
lower leg in an L4/5 dermatomal pattern was reported
as an accompanying symptom. Prolonged sitting,
standing, or lying on the affected side was cited as
an aggravating factor; no reliable relieving factors
were cited. The patient reported a long history of low
back pain, with her most recent episode following a
fall at home.

Before the patient presented for chiropractic
treatment, a computerized tomography (CT) scan of
the lumbar spine was ordered by the patient's family
physician as part of the initial investigations into the
cause(s) of the chief concern. The patient provided
copies of the report and the CT scan. The CT of the
lumbar spine showed the left TVP of L5 fused to the
sacral ala with a small (1.0 mm) joint space created
between the TVP and the ilium. The anterior view
revealed an enlarged left ilium, with the iliac crest to
superior acetabular border distance measured at 8 mm
greater on the left vs the right (Figs 1 and 2).

Postural examination revealed a mild decrease in
the lordosis of the lumbar spine in both seated and
standing postures. Lumbar spine range of motion was
full, with pain at the end range of flexion. Orthopedic
testing of the lumbar spine revealed a bilateral straight
leg raise of 60° but with no leg pain reported. Results
of Braggard and Ely tests were negative bilaterally for
,
.



Fig 2. A and B, Sequential CT scan images of lumbosacra
junction, from cephalad aspect (A) to caudal (C). Note
malformation of left TVP of L5 (white arrows). C
Articulation between the malformed left TVP of L5 and the
left ilium is visible (black arrow). TVP ilial articulation
measures approximately 1.0 mm.
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diskogenic pain. Thomas test, sacroiliac compression,
and Yeoman test results were negative bilaterally;
Patrick-FABER test result was positive for sacroiliac
joint irritation on the left, with pain localized to the left
piriformis muscle. Result of the neurological exami-
nation was unremarkable. Motion palpation revealed
fixations in the lumbar spine and L5/S1 bilaterally,
with tender points noted bilaterally in the erector
spinae musculature at L4/5/S1. Referral of pain to the
left posterior knee was noted on palpation of the left
piriformis muscle. A preliminary diagnosis of left-
sided piriformis syndrome was made; and a treatment
plan, including SMT, MRT, and TPT 3 times per
week, was proposed.

As with the patient in case 1, diversified, side-
posture SMT was used, with the thoracolumbar
junction (adjusted using supine-lying, anterior adjust-
ments), midlumbar spine, and sacroiliac joints being
the areas receiving treatment. Myofascial release and
TPT to the gluteus medius and piriformis muscles were
performed as described in the preceding case.

The patient was seen once weekly for 4 weeks,
with MRT treatment tolerated well, although the
initial plan for treatment 3 times per week was not
possible because of scheduling. In general, the
piriformis muscle responded well to manual thera-
pies, demonstrating immediate improvements in
range of motion associated with MRT maneuvers,
although these changes were not long-lasting. Spinal
mobilizations were tolerated well but were limited by
decreased lumbosacral mobility; no audible release
(cavitation) was noted at the lumbosacral junction
with SMT.

After 4 weeks of treatment, the patient was forced to
discontinue further treatment because of limited
extended health care benefits. At discharge, a mild
subjective improvement in pain level and perceived
mobility was noted by the patient, although prolonged
standing remained the most substantial aggravating
factor. On palpation, a general decrease in muscle
hypertonicity in the piriformis muscle was noted, as
was slightly improved mobility in the lumbar spine.
Discussion

Lumbosacral transitional vertebrae occur at a
prevalence of up to 20.8%,1-6 with LSTV anomalies
such as unilateral sacralization occurring in up to 7.4%
of the population.12 The correlation between such
anomalies and low back pain, however, remains in
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question.7-9,11 The majority of the reported cases that
require intervention are treated surgically, 10,13,14,18-20

with little evidence available in the literature regarding
conservative treatment of patients with such anoma-
lies. 21 This report summarizes 2 patients with unilateral
sacralization who were treated with manual therapies.

In 1984, Castellvi et al 17 proposed a system of
categorization for LSTV. They proposed 4 specific
types of LSTV variants, including those with (a)
enlargement of the TVPs of L5, to a maximum width of
19 mm (Castellvi type Ia [unilateral] or Ib [bilateral]);
(b) incomplete lumbarization/sacralization with en-
larged TVPs that have diarthrodial joints between itself
and the sacrum (type IIa [unilateral] or IIb [bilateral]);
(c) lumbarization/sacralization with complete osseous
fusion of the TVPs to the sacrum (type IIIa [unilateral]
or IIIb [bilateral]); and (d) a combination of unilateral
type II transition with a type III on the contralateral side
(type IV). The variant in the cases discussed in this
report is type IIIa.

The possible association between LSTV and low
back pain remains a debated subject. Some have
argued that altered biomechanics of weight transmis-
sion across the L5-S1 articulation result because
LSTV are associated with altered morphology at the
joint. 22-27 These altered biomechanics are hypothe-
sized to cause biomechanical compensations, which
may partially explain the ipsilateral muscle hyperto-
nicity noted in the current cases and by Brenner. 21

Other investigators 8 have suggested that LSTV
increase the severity of the clinical picture, regardless
of the causal relationship between LSTV and low back
pain. Still others dismiss the association between
LSTV and low back pain altogether. 11

The majority of the literature on this subject is
presented as case studies, 10,13,14,18-21 the majority of
which describe resolution of symptoms (low back pain,
radicular symptoms) following surgical resection of
the enlarged TVP and/or diskectomy.10,13,14,18-20 In
addition, Weber and Ernestus19 described cases of 2
patients with unilateral LSTV who were treated with
selective nerve blocks, which were successful in
eliminating radicular symptoms and low back pain.
Very little literature regarding conservative care for
patients with LSTV is available, though. One recent
report discusses the conservative treatment of a patient
with a Castellvi type IIa variant, which differs from the
current case, as that case involves an accessory
articulation formed between the TVP and the sacral
ala. 21 In that case, symptoms presented as low back
pain with radicular symptoms; and radiographs
revealed the skeletal anomaly. The patient's symptoms
resolved following a combination of manual therapies,
stretching, and exercise.

In the cases discussed herein, pain presented in a
similar fashion, initially as piriformis pain with referral,
with imaging revealing the lumbosacral malformation.
In each case, the skeletal anomaly limited ipsilateral
flexion and coincided with ipsilateral muscular symp-
tomatology. These findings seem to echo the arguments
of Mahato, 22-27 who suggested that the biomechanical
alterations brought on by the skeletal anomaly could
contribute to the symptomatology. Conservative treat-
ment directed at the involved muscle group in these
cases resulted in decreases in symptom frequency and
intensity, although it did not result in complete
resolution in either case. The key question, then, is
this: does the skeletal anomaly play any type of role in
the lumbosacral muscular symptomatology?

The majority of cases summarized in previous case
studies involved radicular symptoms as the primary
symptom.10,13,14,18-20 In the cases discussed here, only
one presented with radicular symptoms, which closely
mimicked the radicular symptoms often noted clinically
in piriformis syndrome.28,29 Improvement in radicular
symptomatology was not achieved with manual thera-
pies in this case (no. 2), although extenuating
circumstances resulted in treatment being discontinued
after only 4 treatments. Whether continued treatment
would have resulted in decreased radicular symptoms is
unknown. In case 1, improvements in pain levels and
mobility were noted following a course of manual
treatment. If, as Mahato22-27 suggests, the decreased
mobility at the L5/S1 junction resulted in biomechanical
changes and altered weight distribution at this level, it is
possible that these biomechanical changes increased the
stress on the muscles in the region of the sacroiliac and
lumbosacral junctions on the affected side, which
resulted in the observed presentation. If that is the
case, there is a possible role for conservative care in
patients with this type of anomaly, not to relieve
pressure on an impinged nerve but instead to address
muscular alterations in the lumbopelvic musculature.
Although the presence of ipsilateral muscle hypertonic-
ity associated with skeletal anomaly and resolution of
symptoms with conservative care suggests an associa-
tion between Castellvi LSTV variants and low back
pain, there are not enough data to draw a definitive
conclusion. More work in this area is required.

Limitations

This report, while adding to the base of knowledge
regarding this particular LSTV, has several limitations.
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Firstly, although case reports add to the body of
knowledge on a subject and provide the impetus for
further investigation, they offer preliminary informa-
tion. The lack of a proper control and of pooled
objective measures is a major limitation of case studies;
thus, they cannot show causation. Secondly, the
association between low back pain and LSTV remains
in question. These factors combine to make it difficult
to draw firm conclusions from the presented informa-
tion. A possible avenue for further exploration could be
to determine the prevalence of LSTV in patients with
lumbosacral muscular symptoms and/or radiculopathy.
This would help to determine the connection between
LSTV and low back pain.
Conclusion

This report discusses 2 cases of Castellvi type IIIa
lumbosacral malformations. Each case presented with
piriformis-like symptomatology. Although the role of
conservative care in Castellvi-type malformations is in
question, this case adds to the current evidence in
support of the use of conservative care in this type of
presentation. With more research and future case
reports, an acknowledged role for manual therapies
may be proven to be valid.
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