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Rare anatomical variant of a duplicate renal vein
traversing through the L1 vertebral body in a U.S.
Veteran presenting with spine pain: an imaging
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In this imaging case review, we provide an account of a
rare anatomical variant that was discovered incidentally
during a routine computed tomography (CT) scan

and subsequently confirmed with magnetic resonance
imaging (MRI). This case marks the first description

of a duplicated renal vein traversing through a lumbar
vertebral body, an unusual anatomical phenomenon
that has not been previously reported in the medical
literature.

(JCCA. 2026;70(2):254-258)
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Variante anatomique rare d’une veine rénale dupliquée
traversant le corps vertébral de L1 chez un vétéran
américain présentant des douleurs rachidiennes: étude de
cas d’imagerie

Dans cette étude de cas d’imagerie, nous décrivons
une variante anatomique rare découverte fortuitement
lors d’une tomodensitométrie (TDM) de routine, puis
confirmée par imagerie par résonance magnétique
(IRM). Il s’agit de la premiere description d’une veine
rénale dupliquée traversant un corps vertébral lombaire,
phénomene anatomique inhabituel qui n’avait encore
Jjamais été signalé dans la littérature médicale.

(JACC. 2026;70(2):254-258)
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Case presentation

A 60-year-old male veteran was referred to the VA Puget
Sound chiropractic clinic by their neurologist for evalu-
ation of chronic low back pain (LBP) secondary to mil-
itary service, along with a secondary complaint of inter-
mittent bilateral anterior thigh pain. His medical history
was significant for Parkinson’s disease, diagnosed two
years earlier, and his body mass index (BMI) was 31.7.
The patient rated their chief complaint impact on Pain,
Enjoyment of Life, and General Activity (PEG) with
scores of 6/10, 8/10, and 7/10, respectively. Walking was
described as aggravating his LBP but was not limited due
to pain.

A review of the patient imaging records revealed a
well-corticated curvilinear lucency in the L1 vertebral
body that appeared to contain a duplicated left renal vein
on lumbar computed tomography (CT) scan (Figures 1
and 2). Lumbar magnetic resonance imaging (MRI) was
conspicuous for a probable venous lake with a prominent
draining vein again associated with the L1 vertebral body
(Figure 3). On examination, the neurological assessment
was significant for sway during Romberg test, observation
of bilateral hand tremors, and diminished sensation of the
plantar surface of the right foot, which was attributed to a
prior foot surgery. Lower extremity muscle stretch reflex-
es and myotomes were intact bilaterally. Lumbar range of

Figure 1.
Axial non-contrast CT images in bone window
demonstrating a well-corticated intraosseous channel
within the LI vertebral body (indicated with arrows).
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Figure 2.

Sequential axial non-
contrast CT images
of the lumbar spine
and abdomen in soft-
tissue window. Arrows
indicate probable
duplicate left renal
vein.

motion (ROM) was minimally reduced with flexion and
reproduced his chief complaint of LBP. ROM was also
markedly decreased with lumbar extension. Additional-
ly, lumbopelvic orthopedic tests (i.e., passive straight leg
raise, prone hip internal/external rotation, and prone sac-
roiliac extension) localized pain to the lumbar spine with-
out radiation.

The patient was diagnosed with mechanical non-
specific lumbar pain and a trial of chiropractic care with
a combination of thoracic high-velocity low-amplitude
(HVLA) spinal manipulation, lumbar flexion-distraction
manipulation, myofascial release, and exercise prescrip-
tion was completed. The patient was treated for five visits
over four months, with a resolution of his chief complaint,
and the patient was transitioned to an as-needed care plan.
No adverse events occurred.
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Figure 3.
Sagittal T1-weighted (A), T2-weighted (B), and Axial T2-weighted (C) magnetic resonance images (MRI) of the lumbar
spine. Note the vascular structure coursing through the vertebral body (arrow) is hypo-intense on T1 and hyper-intense
with areas of mixed low-intensity on T2-weighting, consistent with slow venous flow.

Discussion

Anatomical variants are not uncommon and are often dis-
covered incidentally on diagnostic imaging.' In typical
embryonic development, renal veins form in weeks 6-8
from an anastomosis between supracardinal veins and
subcardinal veins at the level of L1-L2 vertebrae.? In-
itially, each renal vein forms from this anastomosis as a
dorsal and ventral limb. The dorsal limb typically degen-
erates and the ventral limb typically persists as the de-
finitive renal vein. The definitive left renal vein typically
traverses anterior to the abdominal aorta and lumbar ver-
tebrae, where it connects to the inferior vena cava. Renal
developmental variations are common® and may include
the renal vein traveling posterior to the abdominal aorta
and/or duplicating into multiple veins. The development-
al interpretation of such variants is generally attributed to
variability in the original supracardinal-subcardinal anas-
tomosis and/or persistence of the dorsal limb of the fetal
renal vein.* A meta-analysis of pooled data from surgical
reports, imaging, and cadaveric studies by Hostiuc et al.
described posterior traversing renal vein, also known as a
retro-aortic renal vein, as estimated to be present in 3% of
individuals.? A reported 16.7% of individuals have dupli-
cated renal veins, and 3.5% have circumaortic renal veins
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(one vein traverses anteriorly to the aorta and one poster-
iorly). Anomalies of the renal vein, which originate dur-
ing the embryologic stage of development, have an esti-
mated prevalence ranging from 0.3% to 16.6%, occurring
more commonly on the right side than the left.>*¢ To our
knowledge, this report is the first to describe a duplicated
renal vein that traverses through a vertebral body.

The duplicated left renal vein traversing the L1 ver-
tebral body in this case was likely temporally associated
with the developmental processes of vertebrae formation.
The first appearance of a segmental pattern in vertebrates
is segmentation of paraxial mesoderm into somites in
weeks 3-4 of development.” At that time, intersegmental
blood vessels pass through the cleft between sequential
somites. Subsequently in weeks 5-6, the somite sclero-
tomes recombine to fuse the caudal half of one somite
with the cranial half of the next successive caudal somite
to begin forming definitive vertebrae via endochondral
ossification.” As definitive vertebrae form, intersegment-
al blood vessels are associated with each developing
vertebral body which forms at each original inter-somite
cleft. Although presumably very rare and not previously
described, the potential temporal overlap in renal vein
development and vertebral body resegmentation creates
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a developmental opportunity for a persistent dorsal limb
of the left renal vein to be enveloped by the endochondral
ossification of the L1 vertebral body as described here.
The duplicate left renal vein anastomoses with the L1
basivertebral vein within the L1 vertebral body (Figure
1).

Despite the incidental nature of finding these varia-
tions, they can be clinically important and may present a
potential contraindication to manual therapies. Melka et
al. similarly reported a vascular anomaly, with a vertebral
artery tortuosity that resulted in cervical vertebral body
erosion mimicking neck pain.® The anomaly in our case
appeared to be incidental without significantly impacting
the clinical presentation of the patient. While vascular
injuries associated with spinal manipulation are very
rare,'® the unique presentation of this renal vein war-
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ranted consideration of venous compression syndromes
(e.g., Nutcracker syndrome) and exercising caution with
manual therapies.'!

Chiropractic clinical practice guidelines recommend
an individualized approach to risk assessment.'>'* We
opted not to pursue high-velocity, low-amplitude spinal
manipulation to the lumbar region due to the known pres-
ence of the anomaly. Flexion-distraction manipulation,'
myofascial manual therapy, and exercise were applied to
the lumbar region without adverse event. While it appears
to be unlikely that duplicated renal veins pose a direct
safety concern to manual therapy providers, the clinical
implications are not well understood, and we felt the ves-
sel traversing a vertebral body warranted extra caution.
The key imaging features and etiologies of this condition
are presented in Table 1.

Table 1.
Key imaging features and proposed etiologies of duplicate renal vein.

Key Imaging Features

flow

*  Well-corticated curvilinear lucency within the L1 vertebral body identified on CT

e Duplicated left renal vein traversing the L1 vertebral body

e Communication with the basivertebral venous system within the L1 vertebral body

e T1 hypointense and predominantly T2 hyperintense signal characteristics on MRI, consistent with slow venous

e Absence of destructive osseous changes or marrow replacement

Proposed Etiologies

body

e Persistence of the dorsal embryonic limb of the left renal vein
e Variability in the supracardinal-subcardinal venous anastomosis
e Temporal overlap between renal vein development and vertebral resegmentation

* Envelopment of a persistent venous structure during endochondral ossification of the developing L1 vertebral

Key Messages

vertebral body.

manual therapy decision-making.

e A duplicated left renal vein traversing the L1 vertebral body represents an exceedingly rare anatomical variant.

e To our knowledge, this is the first reported description of an intraosseous duplicated renal vein within a lumbar

e CT and MRI demonstrated imaging findings consistent with a benign congenital vascular anomaly.
e The anomaly may reflect persistence of embryonic venous structures during vertebral body development.

e Recognition of vascular variants is important for diagnostic interpretation and may influence procedural or
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