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Accessory Lumbar Rib
A patient guide

In brief: An accessory lumbar rib is a small extra rib that grows from one of the lumbar vertebrae, most

often the first lumbar vertebra, known as L1, which sits just below the lowest of the usual twelve thoracic

vertebrae. It is a developmental quirk of the way the spine is patterned before birth rather than a disease,

an injury or a sign of anything having gone wrong. In the great majority of people who have one it causes

no symptoms at all and is discovered purely by chance on a scan or X-ray performed for some other reason.

Its real importance lies not in any harm it does to the person, but in the potential to confuse the reading of

images: an extra rib at L1 can be miscounted as a normal twelfth rib, throwing out the numbering of the

vertebrae, and it can occasionally be mistaken for a fracture of a transverse process. The single most useful

idea to hold on to is that an accessory lumbar rib is, almost always, a harmless anatomical variant whose

chief significance is making sure the spine is counted and labelled correctly.

What an accessory lumbar rib is
The human spine is built to a familiar plan: seven vertebrae in the neck, twelve in the chest each bearing a pair of

ribs, five in the lower back that do not, then the fused bones of the sacrum and tailbone. An accessory lumbar rib,

also called simply a lumbar rib or a thirteenth rib, is a departure from that plan in which a small extra rib develops

from a lumbar vertebra, nearly always the first one, L1. Instead of the broad, wing-like transverse process that a

lumbar vertebra normally carries on each side, the bone forms a short, separate rib that articulates with the vertebra

through a small joint, much as the proper ribs of the chest do.

These extra ribs are usually short and rudimentary. They do not reach round to the front of the body or join the

breastbone as the true ribs do; they typically end as a small free-standing spur of bone projecting sideways and

slightly downward. They may be present on one side only or on both sides, and the published anatomical work

finds that they are bilateral, present on both sides, in roughly two-thirds of the people who have them.

It is worth being clear at the outset that this is a variant, not a malformation in any meaningful clinical sense. The

body is whole and healthy; it simply carries one or two more small pieces of bone at the junction between the chest

and the lower back than the textbook average. In that respect a lumbar rib belongs to the same family of harmless

skeletal variations as its better-known relative at the other end of the chest, the cervical rib, which grows from the

lowest vertebra of the neck.

Why it forms: development, costal elements and HOX patterning
To understand why a rib can appear in the lumbar region it helps to know that, in early development, every

vertebra has the latent capacity to grow a rib. As the spine forms before birth, each vertebra develops a small

outgrowth called the costal element, or costal process. In the chest, these costal elements grow on and become the

ribs. In the neck, in the lower back and in the sacrum, they normally remain small and fuse into the body of the

vertebra, becoming part of the transverse process rather than a free rib. The anatomy of the spine, in other words,

is the result of ribs being switched on in the chest and switched off everywhere else.

The lumbar region is the one place below the chest where this switching-off is least complete. Classical anatomy

notes that, among the lumbar vertebrae, the first normally develops a separate ossification centre for its costal

element, which then fuses with the transverse process during the later months of life in the womb. An accessory

lumbar rib arises when that costal element at L1, instead of fusing and remaining small, continues to grow and

stays separate, producing a small rib. This is exactly the same mechanism that produces a cervical rib at the

seventh neck vertebra, where a costal element that should stay quiet instead forms a rib.
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What decides where ribs grow and where they do not is a family of master control genes called the HOX genes,

which lay down the body's regional pattern from head to tail during development. Laboratory studies of these

genes, particularly the HOX10 group, have shown that they are responsible for suppressing rib formation in the

lumbar region; when their function is reduced in animal models, the lumbar vertebrae take on a more thoracic,

rib-bearing character and small ribs appear. A lumbar rib in a person can therefore be understood as a subtle,

localised shift in this developmental boundary between the chest and the lower back, a so-called homeotic shift, in

which a vertebra that should have been fully lumbar takes on a small piece of thoracic identity. This is a

description of the biology, not a diagnosis of a genetic disorder; the overwhelming majority of lumbar ribs occur

in otherwise entirely ordinary spines.

How common it is
An accessory lumbar rib is uncommon but far from rare. The most reliable modern figure comes from a

meta-analysis pooling many studies, which reported an overall prevalence of around two per cent, with the

estimate sitting close to one and a half per cent in studies based on CT scanning and around two per cent in studies

based on plain X-rays. Individual studies have reported figures ranging widely, from a fraction of a per cent to as

high as around six per cent, with some older and methodologically looser reports quoting numbers up to the

mid-teens. One whole-spine CT study of just over two hundred adults, for instance, found lumbar ribs in just under

six per cent of cases.

This spread of figures is itself instructive. It reflects how the rib is defined, how carefully it is looked for, and

which imaging method is used, rather than any great real difference between populations. Small rudimentary ribs

are easy to overlook on a limited X-ray and far more obvious on a detailed CT scan, so the apparent frequency

rises as the imaging improves and as the observer pays attention to the thoracolumbar junction. The meta-analysis

also noted modest geographical variation, with pooled figures a little higher in European populations than in East

Asian or Middle Eastern ones, again most likely a reflection of differing study methods as much as of true

biological difference.

The practical message from the numbers is simply that lumbar ribs are common enough that anyone who reports a

large number of spinal scans will encounter them regularly, and common enough to be worth recognising on sight,

yet uncommon enough that they remain an incidental curiosity rather than an everyday finding.

Lumbar rib versus an elongated transverse process
The most important anatomical distinction in this whole subject is between a true accessory lumbar rib and a

simply large or elongated transverse process. Both produce a bony projection from the side of the L1 vertebra, and

on a quick glance at a plain X-ray the two can look similar, yet they are different things and the difference matters

for counting the spine correctly.

A transverse process is a normal part of every vertebra: a wing of bone projecting sideways that serves as an

anchor for muscles and ligaments. Lumbar transverse processes are normally broad and flat. Some people simply

have unusually long ones, particularly at L1, and a long transverse process is not a rib. A true lumbar rib, by

contrast, is a separate piece of bone that meets the vertebra across a small joint, a costovertebral articulation, in the

same way a normal rib joins a thoracic vertebra. It is this joint, the line of separation between the rib and the

vertebral body with its own small articular surface, that defines a rib and distinguishes it from a transverse process,

which is continuous with the bone of the vertebra and has no such joint.

On detailed cross-sectional imaging this distinction becomes clear. Thin-slice CT can show the small articulation

between the lumbar rib and the L1 vertebral body, and can demonstrate that the L1 vertebra carries a costal facet, a

small joint surface for the rib, where a normal lumbar vertebra would have none. It can also show the

characteristic shape of the transverse process itself, which sometimes persists alongside a small rib as a separate

structure. Where a plain X-ray leaves doubt, it is this presence or absence of a true joint, best seen on CT, that

settles whether the projecting bone is a rib or merely a large transverse process. The distinction is not a fine
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academic point: deciding which it is determines whether the vertebra is being correctly identified as L1 or being

mislabelled.

Why it almost always causes no symptoms
For nearly everyone who has one, an accessory lumbar rib is completely silent. It is not felt, it does not ache, it

does not limit movement, and it is found only because a scan happened to be taken. The anatomical literature is

consistent on this point: lumbar ribs are, in the great majority of cases, incidental findings, discovered by chance

and producing no symptoms whatsoever.

The reason for this quietness lies in the rib's small size and out-of-the-way position. Unlike a cervical rib in the

neck, which sits among the crowded nerves and blood vessels passing to the arm and can occasionally press on

them, a lumbar rib projects into the relatively roomy and soft tissues at the side of the lower back, well away from

the spinal cord, the major nerves and the great vessels. A short spur of bone in that region has little opportunity to

compress or irritate anything, which is why the structure so rarely declares itself.

A small minority of reports have raised the question of whether a lumbar rib might, in rare instances, be associated

with back pain, for example through wear at its small joint with the vertebra or through irritation of nearby soft

tissue. Such associations are described only in isolated case reports and remain uncertain, and in practice a lumbar

rib is far more often an innocent bystander than a cause of symptoms. When a person who happens to have a

lumbar rib does have back pain, the pain usually has an entirely separate and more ordinary explanation. The

default and overwhelmingly common situation is that the rib is harmless and unrelated to how the person feels.

The level-numbering pitfall: the "thirteenth rib" problem
If a lumbar rib has any clinical importance, it lies here. The way doctors locate a particular level in the spine

depends on counting the vertebrae, and one of the commonest landmarks for that count is the ribs. The lowest

vertebra that bears a pair of ribs is taken to be the twelfth thoracic vertebra, T12, and the first vertebra below it, the

first one without ribs, is taken to be L1. An accessory lumbar rib quietly breaks this rule, because now there is a

vertebra below the "last" rib-bearing one that also has ribs.

The consequence is a "thirteenth rib" that can be miscounted. If the lowest pair of ribs is assumed to be the twelfth,

the vertebra carrying the extra lumbar ribs is mistaken for T12, and every vertebra below it is then labelled one

level too high. A level that is really L1 might be called T12, what is really L2 might be called L1, and so on down

the spine. This is precisely the kind of off-by-one counting error that level-numbering is designed to prevent, and a

lumbar rib is one of the recognised causes of it.

The problem is compounded by the company a lumbar rib often keeps. Detailed whole-spine studies have found

that lumbar ribs are strongly associated with a related variation called lumbarisation, in which the topmost

segment of the sacrum is partly separated off and behaves like an extra, sixth lumbar vertebra. In one whole-spine

CT series, around eight in ten of the people with lumbar ribs also showed lumbarisation. When both variants are

present together, an X-ray of the lower back alone can look entirely normal and correctly numbered while in fact

being miscounted at both ends. The same study calculated that thoracolumbar segment variations of this kind

produce a miscount of the lumbar levels in a little under one in ten cases overall. Because the lower spine sits

within a broader picture of how many vertebrae of each type a person has, a single extra rib can be the visible tip

of a wider shift in the count.

Numeric vertebral variation and transitional anatomy
An accessory lumbar rib is best understood not in isolation but as one expression of the wider phenomenon of

numeric and transitional variation in the spine. The number of vertebrae of each type is not absolutely fixed. The

seven vertebrae of the neck are remarkably constant, but the chest may carry eleven or thirteen rib-bearing

vertebrae rather than the usual twelve, and the lower back may have four, five or six lumbar-type vertebrae.

Because the chest, lower back and sacrum form one continuous column that is patterned in sequence before birth,
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a shift at one boundary tends to be accompanied by shifts at others.

A lumbar rib sits at the upper of these two transition zones, the thoracolumbar junction, where the rib-bearing

chest gives way to the rib-free lower back. A vertebra at this junction that carries a small rudimentary rib, partly

thoracic and partly lumbar in character, is described as a thoracolumbar transitional vertebra, and the accessory

lumbar rib is the visible hallmark of one form of this. At the lower transition zone, the lumbosacral junction, the

analogous variations are sacralisation, where the lowest lumbar vertebra is partly fused to the sacrum, and

lumbarisation, where the topmost sacral segment is freed to behave as a lumbar one. Studies in skeletal collections

have found numeric variation in the column to be common, on the order of a quarter of individuals, and to be

closely linked with the presence of transitional vertebrae.

Seen in this light, an accessory lumbar rib is not an isolated oddity but a signpost. Its presence is a hint that the

person's spine may be numbered slightly differently from the textbook, and that the count should be checked along

the whole column rather than assumed. This is why careful identification, rather than any treatment, is the

response the structure calls for.

Mistaken for a fracture
A second, less common pitfall is that a small accessory lumbar rib, or its little joint with the vertebra, can be

mistaken on imaging for an injury, most often a fracture of a transverse process. Transverse process fractures are

themselves common findings on CT scans performed after trauma, and the eye that is hunting for them in an

injured patient can be caught out by a small extra piece of bone at L1 that is, in fact, a congenital rib that has been

there all along.

The features that can cause confusion are understandable. A rudimentary lumbar rib is a short fragment of bone

projecting from the side of the vertebra, separated from it by a thin lucent line, which on a single image is exactly

the appearance a broken-off transverse process would give. The anatomical literature specifically lists transverse

process fracture among the things a lumbar rib has been mistaken for, alongside other innocent look-alikes.

The distinguishing features, however, are reassuring once they are known. A lumbar rib has the smooth,

well-corticated, rounded edges of a mature bone that formed that way, not the sharp, irregular margins of a fresh

break; the gap between it and the vertebra is a smooth-surfaced joint, not a jagged fracture line; and, very often,

the finding is symmetrical, present in mirror-image fashion on both sides, which a traumatic fracture would not be.

Recognising the variant for what it is matters because it spares a person the alarm of a misdiagnosed injury and the

unnecessary investigations or precautions that might follow. This is one of the clearest illustrations of why an

essentially harmless variant is still worth knowing about: its value lies entirely in not being misread.

How it is seen on imaging
An accessory lumbar rib is a finding of imaging, and the different methods show it in different ways. The key

throughout is to look at the whole picture rather than the lower back alone, so that the vertebrae can be counted

from a fixed landmark.

**Plain X-rays** are where a lumbar rib is most often first noticed and, historically, where most have been found.

A frontal film of the thoracolumbar junction may show small extra ribs projecting from the L1 vertebra. A plain

film that includes enough of the chest also allows the ribs to be counted from the top down, which is how a

thirteenth rib is distinguished from a normal twelfth and how a hypoplastic small rib is told apart from a large

transverse process. Where a film of the lower back alone is the only image available, this counting may not be

possible, which is the source of much of the level-numbering difficulty.

**Computed tomography, the CT scan**, is the most informative method for this particular finding. Thin-slice

images and reconstructed three-dimensional pictures of the whole spine show the small lumbar rib clearly,

demonstrate the costovertebral joint that confirms it is a true rib rather than a transverse process, reveal whether it

is present on one or both sides, and allow the vertebrae to be counted reliably from the top of the neck downward.
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It is on CT that the associated variations, such as lumbarisation, are most confidently identified.

**Magnetic resonance imaging, the MRI scan**, is the workhorse for examining the discs and nerves of the lower

back and will also show a lumbar rib, though the bony detail is less crisp than on CT. A recognised limitation of

MRI scans confined to the lower back is precisely that they may not include enough of the spine above to allow

secure counting, which is one reason a localising image that reaches a fixed landmark is valued when numbering is

in question. Across all these methods, the recurring theme is that secure identification depends on imaging that

allows the whole column to be counted, not on the appearance of the rib alone.

What the evidence supports: recognition rather than treatment
It is important to state plainly that an accessory lumbar rib is, in itself, not a condition that is treated. There is no

disease process to halt, no deformity to correct and, in the ordinary case, no symptom to relieve. The literature

describes the lumbar rib overwhelmingly as an incidental, asymptomatic anatomical variant, and the appropriate

response to finding one is recognition and accurate documentation rather than any intervention. The following

points describe what the published anatomical and radiological literature observes; they are general educational

descriptions and not guidance for any individual.

**Accurate level-numbering** is the single response the finding genuinely calls for. Because a lumbar rib can

throw out the count, the literature emphasises numbering the vertebrae from a fixed and reliable landmark,

counting down the whole spine rather than assuming the lowest rib marks T12, and correlating images with one

another so that any procedure is planned at the truly intended level. This is described in the context of avoiding the

serious error of wrong-level spinal surgery, to which transitional anatomy and lumbar ribs are recognised

contributors.

**Correct identification as a variant, not an injury,** is the other practical point, ensuring that a congenital rib is

not mistaken for a fracture and that a person is spared unnecessary alarm or investigation.

**No treatment of the rib itself** is the norm. Because lumbar ribs are silent, they are simply noted. In the very

rare and uncertain situations in which symptoms have been attributed to a lumbar rib in isolated case reports, any

consideration of intervention is a highly individual matter for specialist assessment, and lies well outside the

ordinary picture of a harmless incidental finding. The dominant and reassuring reality is that the structure is left

alone.

In summary, the evidence supports a calm and practical stance: recognise the rib, count the spine correctly from a

fixed landmark, do not mistake it for a fracture, and otherwise leave it entirely alone.

Outlook
The outlook for a person found to have an accessory lumbar rib is, for all practical purposes, that of a person

without one. The rib is a stable feature of the skeleton, present since before birth, that does not grow, change or

cause trouble over time. It does not predispose to back disease, it does not weaken the spine, and it requires no

monitoring on its own account. People live entire lives unaware that they carry one.

The whole of its significance is informational. A lumbar rib is a reminder that the spine in front of the radiologist

or surgeon may be numbered a little differently from the standard plan, and a prompt to count carefully from a

fixed landmark and to correlate images before any level-specific procedure. Recognised and labelled correctly, it

changes nothing about a person's health or future. Misread, it can cause an off-by-one counting error or a

moment's false alarm about a fracture, which is exactly why understanding it is worthwhile.

The consistent themes across the literature are that an accessory lumbar rib is common enough to be worth

knowing, almost always entirely harmless, defined by its small joint with the vertebra rather than by being a mere

large transverse process, frequently keeping company with other numeric variations of the spine, and important

chiefly for the accurate counting and labelling of the vertebrae. Any question about an individual's own imaging or
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symptoms is a matter for assessment by the treating team rather than something to be read from the presence of the

variant alone.


