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Confirmation of the third lumbar transverse process syndrome
by clinical treatment and magnetic resonance imaging: a case
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Introduction

The third lumbar transverse process syndrome was first
proposed by traditional Chinese medicine (TCM), which
asserted that the disease was related to the anatomical
position, structure, and mechanical properties of the third
lumbar transverse process (1,2). However, the pathological
changes of this disease are not uniform. Most patients with
similar symptoms usually relieve their pain by rest, activity
reduction, weight reduction, or block therapy. Furthermore,
routine imaging examinations, such as X-rays, computed
tomography (CT), and magnetic resonance imaging (MRI),
provide no clear evidence of the disease.

Clinically, the third lumbar transverse process syndrome
is most often characterized by low back and leg pain. Due
to the lack of understanding of this disease by clinicians
and radiologists, the pain is often attributed to factors
such as lumbar muscle strain and lumbar disc herniation.
Therefore, few patients seek further medical care or further
imaging due to worsening pain.

T2-weighted fat-suppressed MRI, including the scan
range of the third lumbar vertebral body, plays an important
role in diagnosing this disease. However, in the past,
conventional imaging examinations were not sufficient to
confirm the existence of this disease. In the case presented
here, we confirmed the existence of the third lumbar
transverse process syndrome through a site-specific T2-
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weighted fat-suppressed MRI and clinical diagnosis.

Case presentation

The patient, a 52-year-old woman, had experienced lumbar
discomfort for more than 1 year. In the previous 1.5 months,
she had experienced recurrent episodes of right lumbar pain
with pain radiating to the right lower limb. The patient’s
lumbar movement was limited in its anterior curvature,
dorsiflexion, lateral rotation, and lateral flexion, but the pain
could be relieved in a seated position. Physical examination
revealed the following findings: the bilateral knee-tendon
reflex was positive, the bilateral straight leg-raising test
was negative, the bilateral hip abduction and external
rotation test was negative, there was tenderness in the right
transverse process of the third lumbar spine; the reverse
traction test of the right psoas major was positive, and the
patient did not have a pathological reflex.

After having taken the patient’s medical history and
physical examination, the clinician suspected “the third
lumbar transverse process syndrome”, which was followed
by X-ray and MRI examinations of the lumbar region.
The X-ray examination showed that the lumbar spine was
slightly curved to the right, and there was no developmental
variation in the adjacent thoracic and lumbar vertebrae.
The MRI showed that the right side of the third lumbar
transverse process was longer than the left (4.24 ¢cm on
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Figure 1 The third lumbar transverse process syndrome. (A) The axial T2-weighted fat-suppressed image shows swelling and exudation

of the psoas major, quadratus lumborum, and erector spinae adjacent to the apex of the right side of the third lumbar transverse process

(white arrow). There is also edema of the middle and posterior layers of the thoracolumbar fascia. (B) Axial T2-weighted image shows the

right side of the third lumbar transverse process was longer than the left, and the signal of muscle tissue around the tip of the right side of

the third lumbar transverse process was slightly higher. The patient was treated with lidocaine and compound betamethasone, which were

injected around the right side of the third lumbar transverse process for anti-inflammatory and analgesic treatment. The pain disappeared

immediately after the injection. Following this treatment, the patient undertook appropriate rehabilitation exercises of the lumbar and dorsal

muscles. At the 3-month follow-up, there had been no recurrence of symptoms.

the right side and 3.47 cm on the left side). T2-weighted
fat-suppressed images showed a flaky, slightly higher
signal in the region adjacent to the apex of the right side
of the third lumbar transverse process, with swelling of
the surrounding muscles, tendons, and fascia (Figure 1).
These accompanied a disc bulge from the first lumbar to
the first sacral vertebrae. All procedures performed in this
study were in accordance with the ethical standards of the
institutional and/or national research committee(s) and with
the Declaration of Helsinki (as revised in 2013). Written
informed consent was provided by the patient for the
publication of this case report and accompanying images.
A copy of the written consent is available for review by the
editorial office of this journal.

Discussion
Pathogenesis

This patient presented with low back pain associated with
marked tenderness in the right transverse process of the
third lumbar spine. The location of the pain was closely
related to MRI findings. The psoas major, quadratus
lumborum, and erector spinae muscle adjacent to the tip of
the right transverse process showed obvious fluid exudation.
We believe that the occurrence of this disease was closely
related to a congenital developmental variation and that
the mechanical variations of the third lumbar spine were
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acquired.

There may be variations in the morphology of the
transverse processes, such as excessive length of the
transverse process and left-right asymmetry (3). However,
congenital developmental variations in the transverse
process of the third lumbar spine may be associated with
the development of the superior vertebral body. When a
caudal shift of the thoracic-lumbar (T-L) border occurs,
it will affect the transverse process of the first lumbar
vertebra, even the second lumbar vertebra, promoting the
transformation of the transverse process into ribs, which
induces the lumbar spine to assume the characteristics of
the thoracic spine. This process may result in spinal stress
and, to some extent, promote the growth of the transverse
process of the third lumbar vertebra (4).

Many muscles are attached to the transverse process of
the lumbar spine, including the psoas major and quadratus
lumborum in the front, the transversospinalis muscles (part
of erector spinae) in the back, the thoracolumbar fascia
(middle layer) formed by the extension of the transversus
abdominis and the internal oblique abdominis tendon
membranes on the lateral side, and the intertransverse
muscle and ligament between the transverse processes.
The stresses on the tendons, ligaments, and fascia of these
muscles all act on the tip of the transverse process. This
process will likely increase the transverse process’ length
under such mechanical stimulation (5,6).

The third lumbar vertebra is the most convex vertebral

Quant Imaging Med Surg 2023;13(2):1260-1263 | https://dx.doi.org/10.21037/qims-22-520



1262

body on the physiological curvature of the lumbar spine and
is also the active center of the lumbar spine. In addition, the
transverse process of the third lumbar vertebra is the longest
of the transverse processes among all lumbar vertebrae.
Therefore, during flexion, extension, and rotation, the third
lumbar transverse process becomes the most concentrated
point of tensile stress, which may also increase the length of
the transverse process (7,8).

In this case, the anatomy of the patient’s first and second
lumbar vertebrae was normal, and there was no anatomical
variation, so the variation of the transverse process of the
third lumbar vertebra of the patient was more likely to
have been caused by acquired mechanical factors. When
the muscles of the waist and abdomen contract strongly,
it becomes easier for the attached ligaments, tendons, and
fascia to form aseptic inflammation, and, in severe cases, an
avulsion fracture of the transverse process may occur (9).
The lesion at the tip of the transverse process of the third
lumbar vertebra affects the nerve, especially the lateral
branches of the first to third posterior spinal nerve branches
immediately behind the transverse process, which travel
dorsally and laterally through the intertransverse muscle
and the surrounding soft tissues. This process causes pain in
the corresponding area.

Differential diagnosis

In the past, the diagnosis of the third lumbar transverse
process syndrome was mostly made according to the
interrogation and palpation of TCM. The diagnosis
was confirmed according to the effects of rest, moderate
massage, or acupuncture treatment. The disease is rarely
confirmed via combination with imaging examinations,
especially MRI of a specific scan range, which may lead to
misdiagnosis.

Clinically, many diseases may lead to pain in the lumbar
and legs, including degenerative diseases (4), inflammatory
diseases, and organic diseases (10). Most clinicians and
radiologists do not fully understand this disease and only
allow patients to perform routine imaging examinations.
However, some abnormalities, such as lumbar degeneration
and edema of the lumbar muscle, can be identified in
these examinations, which often mistake the disease for
hyperostosis, lumbar disc herniation, or lumbar muscle
strain, and delay the treatment of the disease. From
the radiologist’s point of view, conventional MRI does
not usually pass through the transverse process of the
lumbar spine. Although X-rays and CT can observe some
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abnormalities in the transverse process, such as long
transverse process or transverse process asymmetry, a
definite diagnosis is difficult to make without combining
the typical clinical feature of obvious tenderness in the
transverse process of the third lumbar spine.

Radiologists can add the T2-weighted fat-suppressed
MRYI, including the scan range of the third lumbar vertebral
body according to the typical clinical manifestations, to
increase the contrast between soft tissues and better show
the fluid exudation of the attached ligaments, tendons, and
fascia. A T2-weighted fat-suppression sequence does not
require high magnetic field uniformity of the device, which
makes this an easy method to use in the basic scanning
sequence of the third lumbar transverse process syndrome.

The third lumbar transverse process syndrome is not
uncommon in clinical practice. Clinicians and radiologists
should consider the existence of this disease in patients with
low back pain, especially in patients with tenderness in the
third lumbar transverse process. Routine MRI and T2-
weighted fat-suppression MRI, including the third lumbar
transverse process, are of great value in diagnosing this
disease.
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