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Spinous Process Fracture
A patient guide

In brief: A spinous process fracture is a break in the small bony spike at the back of a vertebra — one of the

knobbles that can be felt running down the midline of the neck and back. The best-known form is the

clay-shoveler's fracture, an isolated avulsion of one of the lower neck or upper back spinous processes.

When the injury is confined to that bony spike, it sits well away from the spinal cord and carries none of the

body's weight, which is why an isolated injury of this type is generally regarded as stable.

What a spinous process fracture is (and the clay-shoveler's name)
Every vertebra has a bony arch behind the main block of bone, and the most posterior part of that arch is the

spinous process — the projection that points backwards and can be felt as a row of knobbles beneath the skin of

the neck and back. A great many muscles and ligaments anchor onto these projections, including the trapezius, the

rhomboids, the splenius muscles, the supraspinous and interspinous ligaments, and, in the neck, the broad sheet of

the ligamentum nuchae. The spinous process is therefore best thought of as an attachment post for the soft tissues

that move and stabilise the spine, rather than as a weight-bearing structure.

A spinous process fracture is simply a break in that bony spike. The term covers fractures at any level of the spine,

but one particular pattern is common and well described enough to have earned its own name: the clay-shoveler's

fracture. This is specifically an isolated avulsion — a break in which the muscles and ligaments pull the tip or base

of the spinous process clean away from the rest of the vertebra — at one of the lower cervical or upper thoracic

levels. The fragment is typically pulled downwards.

The eponym is historical. In the modern era the injury was attributed to Australian labourers digging deep

drainage trenches in the 1930s, who threw heavy, sticky clay up and out of the trench with long-handled shovels.

When the clay stuck to the blade at the top of the throwing arc, the sudden jerk transmitted through the

shoulder-girdle muscles snapped a spinous process away. The same injury has been recorded under other

occupational names — coal-shoveler's fracture and root-puller's fracture among them — reflecting the same

underlying mechanism of a forceful, resisted pull through the muscles of the upper back.

The avulsion and direct-blow mechanisms
Two broad mechanisms are described in the literature, and they tend to behave quite differently.

The first, and the more common, is indirect avulsion — the classic clay-shoveler's mechanism. Here a sudden,

forceful contraction of the muscles that insert on the spinous process, or an abrupt load transmitted through the

supraspinous and interspinous ligaments, pulls the bony spike off. No direct contact with the back is needed. In

contemporary practice the activities that reproduce the original shovelling jerk are largely sporting and

occupational: power-lifting and overhead pressing, golf, rowing and paddling, volleyball, and throwing sports all

feature explosive shoulder-girdle effort. A number of people describe a sudden snap during the effort, followed by

an ache between the shoulder blades. There is also a fatigue or stress variant, in which repeated submaximal

loading over time produces a chronic avulsion that may come on gradually rather than with a single dramatic

event.

The second mechanism is a direct blow or a high-energy hyperflexion injury. A direct impact to the spinous

process, or a violent forward-bending event such as a road traffic collision or a heavy fall, can also fracture the

process. This setting matters, because a spinous process fracture caused by high-energy trauma is statistically

more likely to keep company with other injuries of the back of the spine. The mechanism therefore colours how

the finding is interpreted: a low-energy, sport-related or occupational "I heard a snap" presentation behaves as a
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benign avulsion, whereas a high-energy injury prompts careful checking that the spinous process fracture is

genuinely isolated.

Why an isolated injury is usually stable
The reassuring biomechanics of this injury rest on three simple anatomical facts. First, the spinous process lies at

the very back of the spine, outside the bony canal that houses the spinal cord. The cord and the nerve roots leaving

the spine lie in front of the lamina, shielded by the bony arch, so a fracture of the spinous process does not

encroach on them. Second, the spinous process bears none of the axial load passing down the spine; that load runs

through the vertebral bodies and the discs at the front, and through the facet joints behind. A break in a

non-load-bearing spike does not weaken the column that actually carries weight. Third, the structures that hold one

vertebra steady against the next — the discs, the facet joints, the pedicles and the main supporting ligaments —

remain intact when only the tip of a spinous process is avulsed.

Using the long-established three-column concept of spinal stability, an isolated spinous process avulsion does not

breach the canal or the load-bearing columns sufficiently to render the segment unstable. Modern cervical injury

classification systems make the same point in a different way: the most widely used subaxial scoring scheme does

not award the spinous process fracture any independent weight towards instability, which underlines its benign

status when it stands alone.

Healing tends to be forgiving. Many of these fractures unite by bone. A proportion heal instead by forming a firm

fibrous join rather than a bony one, and even a fragment that never fully unites is commonly painless and

compatible with a full return to activity. The published experience, drawn from case reports and small series rather

than large trials, consistently describes near-complete recovery whether or not bony union is finally achieved.

How it is distinguished from unstable injuries (flexion-distraction, facet)
The central teaching point about this fracture is that the danger lies in mistaken identity rather than in the fracture

itself. The same bony spike can occasionally break as the visible tip of a far larger and far less stable injury of the

posterior elements — a flexion-distraction injury, a facet fracture or subluxation, a perched or locked facet, or a

rupture of the posterior ligamentous complex. These injuries can involve the spinal cord and are managed in a

wholly different way. For this reason, the literature frames the spinous process fracture as a finding that must be

proven isolated before it is described as stable.

The distinction is anatomical and is read directly from the imaging. A true clay-shoveler's avulsion is an indirect

traction failure of a single process, with the rest of the back of the spine undisturbed. The features that separate it

from the dangerous mimics can be set out side by side.

| Feature | Isolated spinous process / clay-shoveler's fracture (stable) | Flexion-distraction, facet or ligamentous

injury (unstable) |

|---|---|---|

| Structure that has failed | A single spinous process, pulled off by muscle or ligament | The posterior and middle

columns; facets, pedicles, ligaments |

| Distance between spinous processes | Normal | Widened, or "fanned" apart |

| Facet joints | Aligned and congruent | Subluxed, perched, locked, or with tip fractures |

| Alignment of the vertebral bodies | No slippage, no angulation | Forward slip or abnormal kyphotic angulation |

| Spinal canal and cord | Uninvolved | At risk; cord injury possible |

| Management | Conservative and symptomatic | Often surgical stabilisation |
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The imaging features that signal "this is not simply a clay-shoveler's fracture" include widening or fanning of the

gap between the spinous processes, malalignment or tip fractures of the facet joints, forward slippage of one

vertebra on another, an increase in local forward angulation, a break in the smooth spinolaminar line, and any MRI

signal suggesting disruption of the posterior ligaments or bone swelling extending beyond the spinous process

itself. The literature records cases initially labelled a simple spinous process fracture on a CT scan that, on review

or as symptoms evolved, proved to be flexion-distraction injuries with facet involvement — including reports of

weakness developing some time after the original injury. This is why a spinous process fracture occurring in a

high-energy setting lowers the threshold for an MRI scan, and, where instability is suspected but the static films

are equivocal, for further assessment of how the spine moves.

Where it occurs (C6–T1)
The clay-shoveler's fracture has a strong preference for the cervicothoracic junction — the point where the mobile

neck meets the rigid cage of the chest. The reported peak is at C7 and T1, followed by C6, and then T2 and T3.

This distribution is not random. The lower cervical and upper thoracic spinous processes are long and slender, and

they carry powerful muscle attachments. At the same time they sit at the boundary between the freely moving neck

above and the thoracic spine below, which is splinted by the ribs and breastbone. The shearing forces concentrated

at this transition, acting on long levers with strong muscles pulling on them, explain why these particular levels are

the ones that tend to give way.

Spinous process fractures elsewhere in the spine do occur, and contiguous fractures affecting several neighbouring

levels at once have been described, often after a single forceful event. Even these striking multilevel patterns are

generally reported to behave in the same benign, stable manner as the single-level injury, provided the rest of the

posterior elements are intact.

How it tends to present
The typical account is of sudden, well-localised pain at the back of the lower neck or between the shoulder blades,

often coming on during a single forceful effort. Some people describe an audible or felt snap at the moment of

injury. The pain is usually made worse by movements that load the muscles attached to the affected process —

bending the neck forward, shrugging, or repeating the activity that caused it — and is eased by rest. There may be

local tenderness directly over the bony spike, and sometimes swelling or bruising in the overlying soft tissues.

In the stress or fatigue variant, the story is different: rather than a single dramatic moment, there is a gradual onset

of aching between the shoulder blades that builds with repeated activity, which can make the diagnosis less

obvious at first. Importantly, an isolated injury of this kind does not, of itself, produce symptoms referable to the

spinal cord; the presence of such symptoms points away from a simple isolated fracture and towards the more

serious injuries from which it must be distinguished.

How it is assessed (X-ray, CT)
Plain radiographs are often the first images obtained. A lateral view of the neck or upper back commonly shows

the fracture line and the downwardly displaced fragment. The front-on view can show a characteristic appearance

in which the displaced fragment projects below the parent process, producing what has been described as a

"double spinous process" sign — two shadows where one would be expected.

CT gives the clearest picture of the bone. It defines the fracture in detail and, crucially, allows the rest of the

posterior elements — the facet joints, the laminae and the pedicles — and the overall alignment to be examined, so

that the injury can be confirmed as isolated. CT also helps with the recognised pitfalls: nutrient channels in the

bone, un-united secondary growth centres and degenerative change can all imitate a fracture, while subtle facet or

alignment injuries can be under-appreciated unless specifically sought.

MRI is generally reserved for the trauma setting, for symptoms suggesting nerve or cord involvement, or where

injury to the posterior ligaments is suspected. Particular MRI sequences are well suited to showing swelling in
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ligaments and bone, and can occasionally reveal a stress reaction in a spinous process that is not visible on CT. A

recurring theme in the literature is that isolated spinous process fractures are easy to overlook on a first read, so the

lesson runs in two directions at once: not to miss the fracture, and equally not to over-state the risk to the cord

when the injury is genuinely confined to the spike.

What the evidence shows about management (usually symptomatic) —
impersonal
The evidence base for this injury is modest. It consists of case reports, small case series and narrative or

radiological reviews, with no randomised trials; the firmest statements rest on consistent observation and on

biomechanical reasoning rather than on high-level trial evidence. Within those limits, the literature is strikingly

consistent.

For the isolated injury, conservative care dominates. The reported approach centres on relative rest, simple pain

relief, and modification of the activity that provoked the fracture, often over a period of several weeks, followed

by a graded return to normal activity. Where a collar or other support is mentioned, it is generally described as a

measure for comfort rather than as something that holds an unstable spine together. Reported outcomes are

favourable, and healing by a firm fibrous join — rather than by bone — is common and usually painless.

A small minority of injuries go on to a painful non-union, where the fragment remains separate and continues to

cause symptoms. In a few such cases, notably in adolescent athletes with a persistently painful upper thoracic

fragment, surgical removal of the troublesome fragment has been reported to relieve the pain and allow a return to

sport. Beyond this uncommon scenario, surgery in the literature is directed at the dangerous associated injuries —

the unstable facet and flexion-distraction patterns — and not at the isolated avulsion itself. None of this describes

what any individual should do; it summarises what the published experience reports.

Outlook
The general outlook for an isolated spinous process or clay-shoveler's fracture is reassuring. Across the published

reports, these injuries commonly settle with time and with rest from the aggravating activity. The bone may knit

together fully, or it may heal with a firm fibrous join, and in either case the reported experience is of people

returning to their previous activities, including demanding sport. A small number have lingering discomfort from a

fragment that does not unite, and for those uncommon cases further options have been described. The more

important caveat throughout the literature is not about the isolated fracture's own course, which is benign, but

about the need to be sure at the outset that the injury really is the isolated, stable type rather than one of the more

serious posterior-element patterns it can resemble.


