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Block Vertebra
A patient guide

In brief: A block vertebra is a single bony unit formed when two or more adjacent vertebrae are joined

together rather than separated by a normal disc. In its commonest form it is congenital, meaning it has been

present since before birth: during early development the spine forms as a column of repeating segments,

and a block vertebra arises when neighbouring segments fail to divide from one another, so they remain

united into a single block. This is a developmental variant of spinal anatomy rather than a disease, and in

the great majority of people it is found by chance on a scan or X-ray taken for some unrelated reason,

having caused no symptoms at all across a lifetime. The classic appearance on imaging is a narrowing at

the join, often described as a "wasp-waist", together with a small or rudimentary remnant of disc and a

smooth, continuous bony structure running through the fused level. The central idea is that a congenital

block vertebra is, in most cases, simply a quirk of how the spine assembled itself, and that it is distinguished

both from fusion acquired later in life through inflammation, infection or surgery, and by the fact that the

loss of movement at the fused level places its main long-term significance on the neighbouring, mobile

levels rather than on the block itself.

What a block vertebra is, and why it is usually a variant rather than a disease
The spine is built as a stack of separate bones, the vertebrae, each cushioned from the next by an intervertebral

disc that allows a small amount of movement. A block vertebra is what results when this orderly separation does

not occur at one or more levels, so that two or more vertebrae are joined into a single, continuous block of bone

with no proper disc between them. The fused unit moves, and is loaded, as one piece.

In its most familiar form the condition is congenital, present from birth. It is helpful to understand it as a variant of

normal anatomy, in the same family as other developmental quirks of the spine, rather than as an illness that has

befallen the spine. Nothing has been damaged or worn away; rather, a step in the spine's construction was skipped,

and two segments that should have parted remained joined. For this reason a congenital block vertebra is, for most

people, an entirely silent finding, compatible with a full and active life, and discovered only incidentally when

imaging is performed for an unrelated complaint.

This framing matters because the word "fusion" can sound alarming, evoking either a disease process or the

aftermath of an operation. A congenital block vertebra is neither. It is a fixed, long-standing feature of an

individual's anatomy that, in the typical case, the body has accommodated to over a lifetime.

How the spine normally segments, and what goes differently
To understand a congenital block vertebra it helps to picture how the spine is laid down in the embryo. Very early

in development the tissue alongside the developing spinal cord organises itself into a series of paired blocks called

somites. Each somite divides into halves, and through a process known as resegmentation the lower half of one

somite joins the upper half of the next to form a single vertebra, while the original boundary between them goes on

to become the intervertebral disc. In this way the continuous column is partitioned into alternating vertebrae and

discs.

A congenital block vertebra is, in essence, a failure of segmentation. At the affected level, the boundary that

should have become a disc did not form properly, and the two developing vertebrae were never separated into

distinct bones. Instead they remained a single mass, which then matured into the block seen on later imaging. The

signalling that normally coordinates this partitioning, involving the notochord at the centre of the column and the

surrounding sclerotome tissue, is interrupted at that point, and the result is a permanent union.



Mr Mohammed Madi  |  Consultant Orthopaedic & Spinal Surgeon

Patient information leaflet  -  for general education, not individual medical advicePrecision Spine Care 2

This developmental origin explains several of the characteristic features described below, including the small,

residual disc remnant that may persist at the join and the smooth, uninterrupted bony architecture passing through

the level, both of which reflect that the level never separated in the first place rather than having been joined

together later.

The classic "wasp-waist" appearance and the rudimentary disc
Congenital block vertebrae have a distinctive look on imaging that allows them, in many cases, to be recognised as

congenital rather than acquired. The most often cited feature is the so-called "wasp-waist" sign. At the level of the

absent or rudimentary disc, the front-to-back depth of the fused bone is reduced, producing a gentle concave

indentation at the join, so that the block is narrower in its middle than at the bodies above and below. This

narrowing resembles the pinched waist of a wasp and is regarded as a strong pointer to a congenital origin,

because it reflects the under-development of the bony rim, the epiphyseal ring, that would normally have formed

at the margin of a true disc.

A second feature is the rudimentary disc itself. Rather than a full, healthy disc, there may be only a small remnant,

a faint line or a sliver of disc-like material, at the level of the join, or no disc structure at all. The bony trabeculae,

the internal scaffolding of the bone, often run smoothly and continuously across the fused level, as though the two

bodies were always one. The overall height of the block tends to be preserved, so that the combined height of the

fused segment is similar to, or greater than, what two separate vertebrae and a disc would have measured. The

facet joints at the back of the spine, and sometimes the spinous processes, may be fused as well, again as part of

the same developmental pattern.

These appearances are described as tendencies that assist recognition, not as invariable rules, and the interpretation

of any individual scan is a matter for the reporting radiologist and the treating team.

Klippel-Feil syndrome and block vertebrae in the neck
When congenital fusion involves the cervical spine, the bones of the neck, it falls under the heading of

Klippel-Feil syndrome, named after the physicians who first described it. Klippel-Feil syndrome is defined as the

congenital fusion of two or more cervical vertebrae, arising from the same failure of segmentation between

roughly the third and eighth weeks of development. A number of genes involved in the formation and

differentiation of cartilage, bone and joints in the embryo have been linked to it, which is why it sometimes runs in

families and sometimes occurs in isolation.

The neck levels most often involved are C2-C3 and C5-C6. A classic clinical triad of a short neck, a low hairline at

the back, and restricted neck movement is sometimes described, but in fact fewer than half of those with the

condition show all three features, and many have a perfectly ordinary outward appearance. Klippel-Feil syndrome

is conventionally grouped into patterns ranging from a single fused block, through fusion limited to one or two

levels, to more extensive fusion combined with segmentation errors lower in the spine.

Klippel-Feil syndrome can occur on its own as an isolated finding, or it can be accompanied by other

developmental features, such as an elevated shoulder blade, known as a Sprengel deformity, which is described in

a substantial proportion of children with congenital cervical anomalies. Many people with congenital fusion of the

neck, however, have no associated features and learn of the fusion only incidentally.

Why it is so often symptom-free
A congenital block vertebra is, in the typical case, asymptomatic. The fusion has been present since before birth,

and the spine and the surrounding muscles have developed and adapted around it across the whole of childhood

and adult life. The body does not experience it as a new restriction, because there was never a time when that level

moved freely and then lost the ability to do so. For this reason many congenital block vertebrae are never

suspected and come to light only when an X-ray, CT or MRI scan is performed for some other reason, such as

after a minor injury or for an unrelated symptom.
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Population estimates bear this out. Congenital vertebral anomalies as a group are recognised in only a fraction of a

percent of births, and it is widely acknowledged that the true frequency is higher than the detected frequency

precisely because so many cause no problems and are never investigated. The reduced range of movement at a

single fused level is, in everyday terms, generally imperceptible, since the many other mobile segments of the

spine readily compensate for it.

It is the long-term mechanical consequences for the neighbouring levels, described in the next section, rather than

the block itself, that account for whatever significance the finding carries, and even then only in a minority of

people.

The mechanical trade-off: stress on the adjacent levels
The single most important concept in understanding the long-term behaviour of a block vertebra is that a fused,

immobile segment does not move, and the movement it would otherwise have contributed must be taken up by the

levels above and below it. The total demand for movement across the spine does not disappear simply because one

level is locked; instead it is redistributed onto the neighbouring, mobile segments, which work harder and bear

greater stress as a result.

Over many years this altered loading can drive faster wear at the adjacent levels, a process described as

accelerated adjacent-segment degeneration. The discs, facet joints and ligaments next to the block experience

increased motion and load, and may show degenerative change, and sometimes increased mobility or instability,

earlier or more markedly than they otherwise would. Studies of congenital cervical block vertebrae have reported

degenerative changes and signs of adjacent-segment disease in a notable proportion of those examined, and the

same biomechanical reasoning is recognised in Klippel-Feil syndrome, where the open segments next to the fused

ones are described as vulnerable to accelerated degeneration and increased mobility.

It is important to keep this in proportion. This describes a tendency observed across groups of people followed

over long periods, not an inevitability for any individual, and many people with a block vertebra never develop

troublesome adjacent-level wear. The point is simply that, when the finding does carry significance, that

significance lies chiefly at the neighbouring levels rather than at the fused block, which is itself stable.

Congenital versus acquired fusion: the central distinction
A great deal of the value of recognising a block vertebra lies in distinguishing congenital fusion, present from birth

through failed segmentation, from fusion acquired later in life through some other process. The two can look

superficially similar, in that both produce vertebrae joined into a single mass, but they are quite different in their

nature and meaning.

The imaging features described earlier, particularly the wasp-waist narrowing, the preserved overall height, the

rudimentary disc remnant and the smooth, continuous trabecular bone, point towards a congenital origin. Acquired

fusion, by contrast, tends to lack the wasp-waist, often shows loss of disc height or destruction of the disc, and

may carry signs of scarring, inflammation or previous surgery.

**Inflammatory fusion** is one important acquired category. In ankylosing spondylitis, a long-standing

inflammatory condition, new bone gradually bridges across the discs and the small joints of the spine over many

years, eventually producing a smooth, flowing fusion of many levels, the so-called "bamboo spine". This is

typically symmetrical, extensive and ascending, beginning low in the spine, and is the end-stage of a widespread

inflammatory process rather than a localised developmental quirk. In juvenile idiopathic arthritis, inflammation in

childhood can lead to ankylosis of the small facet joints of the neck, characteristically at C2-C3, accompanied by

under-grown vertebral bodies, a pattern that can mimic a congenital block but arises from inflammatory disease.

**Infective fusion** can follow an infection of a disc and the adjacent vertebrae, known as discitis or

spondylodiscitis. As the infection settles and heals, the disc space narrows and the vertebrae may collapse against

one another and eventually unite, often with deformity. The history, the destroyed disc and the signs of previous
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infection set this apart from a congenital block.

**Surgical fusion** is fusion deliberately created by an operation, in which two or more vertebrae are joined with

bone graft and frequently with metalwork, screws and rods, to treat instability, deformity or nerve compression.

Here the cause is obvious from the presence of implants and the surgical history, and the immobilised level was

made so on purpose.

Holding these distinctions clearly is what allows a block vertebra to be interpreted correctly: as a long-standing

developmental variant, rather than as the footprint of arthritis, infection or an operation.

How it is identified on imaging
A block vertebra is usually identified, and characterised, on imaging.

**Plain X-rays** often show the fusion first, demonstrating the joined vertebrae, the wasp-waist narrowing at the

join, the preserved height and the absence or rudimentary nature of the disc. Lateral views are particularly useful

for the wasp-waist appearance, and bending views can show how movement is distributed across the neighbouring

levels.

**Computed tomography, the CT scan**, gives the most detailed picture of the bone, confirming the continuous

trabecular structure passing through the level, demonstrating any fusion of the facet joints or spinous processes,

and helping to distinguish a congenital block from acquired bony bridging.

**Magnetic resonance imaging, the MRI scan**, shows the soft tissues, including any rudimentary disc remnant

at the join, the state of the discs and joints at the adjacent levels, and whether the spinal cord or nerves are being

affected. It is well suited to assessing adjacent-segment degeneration and any associated narrowing.

Taken together these tests confirm the diagnosis, establish whether the fusion is congenital or acquired, and

describe the condition of the neighbouring levels, which is where the long-term significance of the finding

generally resides.

Outlook
For the great majority of people, a congenital block vertebra is a benign and stable feature of their anatomy with

which they live entirely normally. It has been present since before birth, the spine has matured around it, and it is

frequently discovered only by chance, having caused no trouble across a lifetime. The fused block itself is stable

and is not, of itself, a source of progressive disease.

Where the finding carries any longer-term significance, it does so chiefly through the mechanical trade-off at the

neighbouring levels, which work harder to make up for the movement lost at the block and may, over many years

and in a minority of people, show accelerated wear. Even here, this is a tendency observed across groups rather

than a certainty for any one person, and many people with a block vertebra never develop adjacent-level problems.

The consistent themes across this subject are that a congenital block vertebra is a developmental variant rather

than a disease, that the wasp-waist and rudimentary disc help to mark it out as congenital and distinguish it from

inflammatory, infective or surgical fusion, that it is usually asymptomatic, and that whatever significance it holds

lies at the adjacent levels rather than at the block itself. Any individual situation is a matter for assessment by the

treating team rather than something that can be inferred from the appearance alone.


