
Mr Mohammed Madi  |  Consultant Orthopaedic & Spinal Surgeon

Patient information leaflet  -  for general education, not individual medical advicePrecision Spine Care 1

Residual Stenosis
A patient guide

In brief: Residual stenosis describes spinal narrowing that is still present after a decompression operation,

meaning the pressure on the nerves or spinal cord that the surgery set out to relieve has not been fully

removed. It is best understood as incomplete decompression at the level that was operated upon, and its

defining feature is timing: because the compression was never entirely cleared, symptoms tend to persist

from the moment of recovery rather than returning after a comfortable interval. This sets it apart from its

near neighbours, including recurrent stenosis, which re-narrows after an initially adequate decompression,

stenosis at an adjacent level, and epidural scar. Residual stenosis is most often a problem of the lateral

recess and the foramen, the side channels through which the nerves travel, and of the far-out zone beyond

the foramen, where compression is easily overlooked.

What residual stenosis is (and why timing is the key idea)
Spinal stenosis means narrowing of the spaces through which the spinal cord and nerves pass. A decompression

operation aims to enlarge those spaces and take the pressure off the neural structures, whether in the central canal,

in the lateral recess where a nerve turns to leave the canal, or in the foramen, the bony tunnel through which it

finally exits. Residual stenosis is the situation in which some of that narrowing remains after the operation, so that

the decompression was, in effect, incomplete at the level that was treated.

The single most important idea in understanding residual stenosis is timing. Because the offending narrowing was

never fully removed, the symptoms it was producing tend to continue without a clear break. A person who had leg

pain or numbness from a compressed nerve before surgery may find that the same symptom is still present once

the early discomfort of the operation has settled, rather than disappearing and then returning weeks or months

later. This pattern of persistence from the outset is the signature of residual, incomplete decompression, and it is

the feature that most reliably separates it from the conditions that resemble it.

This persistence has a logical explanation. Surgery can only relieve a symptom if it removes the structure that was

causing it. Where bone, thickened ligament or a side-channel narrowing has been left in place, the nerve remains

under pressure, and the symptom that the nerve was generating continues. By contrast, where a decompression has

genuinely cleared the canal and the symptom later comes back, the cause is something new or something that has

re-formed, not something that was never removed. Distinguishing these patterns is the foundation of the whole

subject, and it is why the history of how and when symptoms behaved is given such weight in the literature.

It is equally important to state a caution that runs throughout the evidence. Narrowing seen on a scan after surgery

does not automatically mean that narrowing is causing symptoms. Many people have some residual narrowing on

imaging and yet do perfectly well, and conversely some persistent symptoms after spinal surgery arise from a

nerve that was irritated for a long time before the operation, or from other causes, rather than from any remaining

compression. Residual stenosis as a meaningful diagnosis therefore requires that the picture on the scan matches

the pattern of the symptoms, and none of what follows describes any particular person's situation.

How residual stenosis differs from its neighbours
Residual stenosis is one of a family of problems that can follow spinal decompression, and the value of

understanding it lies almost entirely in keeping it separate from the others. Each has a different mechanism and,

crucially, a different timeline.

**Recurrent stenosis** is the closest relative and the one most often confused with it. Here the canal was

adequately decompressed at the first operation, and the person genuinely improved, but the narrowing then
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re-forms over time. This can happen through regrowth of bone, the formation of new osteophytes or the thickening

of facet joints, through re-thickening of ligament, through the slow forward slip of one vertebra on another, or

through the settling and collapse of a disc that reduces the height of the foramen. The hallmark of recurrent

stenosis is a comfortable interval followed by a return of symptoms months or years later. Residual stenosis, by

contrast, never delivers that comfortable interval, because the compression was present all along.

**Adjacent-segment stenosis** is narrowing that develops at a different level of the spine, above or below the one

that was operated upon, rather than at the level that was treated. It is a new problem at a new place, and it tends to

appear later. It is a recognised reason for further surgery after spinal operations, and it is distinct from residual

stenosis, which by definition concerns the very level that was decompressed.

**Epidural scar**, also called epidural fibrosis, is the band of fibrous tissue that forms around the dura and nerve

roots as part of healing after any spinal operation. It is often blamed for persisting symptoms, but the evidence is

careful here: scar tissue by itself is generally not a significant mechanical compressor of the nerves, and studies

have found that the amount of scar present does not reliably distinguish people with symptoms from those without.

Scar tends to tether rather than crush, which is one reason why surgery aimed purely at removing scar is frequently

unrewarding, whereas surgery for genuine residual bony or ligamentous narrowing has a clearer logic.

The practical message is that these conditions look superficially similar, a person who is not better after spinal

surgery, but they are different problems with different causes, and the distinction shapes how each is assessed and

considered.

The commonly under-treated zones: lateral recess and foramen
The most visible goal of a decompression is to widen the central canal, and on the axial views of a scan, where the

canal appears as a roomy oval, a decompression can look entirely successful. Yet the zones that are most often left

incompletely treated are not the central canal but the side channels: the lateral recess and the foramen.

The lateral recess is the shoulder of the canal, the subarticular region tucked beneath the facet joint, where a nerve

root turns downward before heading out to its exit. The foramen is the bony tunnel through which the nerve finally

leaves the spine. Both lie close to the facet joint, and this proximity is the heart of the difficulty. To clear these

channels completely, a surgeon must remove bone from around the facet, yet removing too much facet can

destabilise the segment. There is therefore a genuine tension between decompressing thoroughly and preserving

stability, and the cautious response, leaving some bone to protect the joint, can leave a residual narrowing in the

recess or foramen.

The consequence is characteristic. A residual narrowing in the lateral recess or foramen compresses a single nerve

root and tends to produce a persistent radiculopathy, that is, ongoing pain, numbness or weakness following the

territory of one nerve down the leg. This can sit awkwardly alongside a central canal that looks well opened on

imaging, and it is one of the commoner reasons that leg-dominant symptoms persist after an operation that

appears, on a quick glance at the axial pictures, to have done its job.

The commonly missed far-out and extraforaminal stenosis
Beyond the foramen lies a zone that ordinary decompression does not reach and that routine scans can easily

overlook. This is the extraforaminal region, and at the lumbosacral junction it gives rise to a recognised entity

known as the far-out syndrome.

In the far-out syndrome, the fifth lumbar nerve is compressed not within the canal or the foramen but outside

them, in the narrow space between the transverse process of the fifth lumbar vertebra and the wing of the sacrum.

This compression sits beyond the field of a standard decompression and beyond the usual axial sequences of an

MRI scan unless those further-out levels are specifically examined. As a result, the true site of compression can be

missed entirely, and an operation directed at the canal or foramen leaves the actual problem untouched.
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This matters because the far-out syndrome is an established cause of persisting nerve pain after spinal surgery, and

the published reports describe people who underwent several operations, including fusions, before the

extraforaminal compression was finally identified as the source of their symptoms. It is a clear illustration of a

wider principle behind residual stenosis: a decompression that is technically well executed will still fail to relieve

symptoms if it was aimed at the wrong place. The far-out zone is the classic wrong-place, missed-target scenario.

Dynamic stenosis and unaddressed instability
Not all narrowing is fixed. Some compression is dynamic, meaning it appears or worsens with certain positions or

movements, and this is a recognised source of residual symptoms after surgery, partly because it can be

underestimated by the very scans on which decisions are based.

Most MRI scans are performed lying down, and lying down tends to open the canal and reduce a forward slip of

one vertebra on another. A segment that looks acceptable on a supine scan may narrow considerably when the

person stands or leans backwards, loading the spine and allowing a vertebra to shift. If a decompression is planned

and carried out on the basis of supine images alone, this positional, dynamic component of the compression can be

left unaddressed, and symptoms that come on with standing and walking may persist.

Closely linked to this is the question of instability. Where a segment is unstable, a vertebra moves abnormally on

the one below, and this movement can both produce dynamic narrowing and progress over time into the kind of

slip that causes recurrent stenosis. The literature shows that static films taken at the extremes of bending forward

and back can underestimate this movement, and that abnormal motion in the mid-range can be missed altogether.

For this reason, standing and bending X-rays are emphasised when symptoms persist after a decompression,

because they can reveal a dynamic or unstable element that a single lying-down scan does not capture.

Residual compression in the neck
Although residual stenosis is most often discussed in the lower back, the same principle applies in the neck, where

the spinal cord rather than individual nerve roots is at stake.

Many operations for narrowing in the neck are performed from behind, by removing or reshaping the bony arches

so that the spinal cord can drift backwards away from the structures pressing on it from the front. This works well

when the cord is genuinely able to move back, but where there is a large bony spur, ossified ligament or a forward

curvature of the neck holding the cord against a compressing structure at the front, the cord may remain pressed

upon even after a technically complete operation from behind. This situation, residual compression at the front of

the cord, is associated in the published series with poorer recovery, and it has led some to advocate scanning the

neck soon after surgery to confirm that the cord has actually been freed.

As in the lower back, there is also a dynamic version of the problem in the neck, in which the cord is compressed

only in certain positions, such as leaning the head back, and is therefore missed on a scan taken in a neutral

position. Bending and positional imaging can bring this to light. The unifying idea across the spine is the same: a

decompression relieves symptoms only when the structure actually compressing the neural tissue has been

removed or allowed to move away, and where it has not, residual compression remains.

How it is assessed
Because residual stenosis must be distinguished from several look-alike conditions, its assessment rests on

combining a careful account of how the symptoms have behaved over time with imaging chosen to answer

specific questions.

**Magnetic resonance imaging, the MRI scan**, is usually the first detailed test. It shows the soft tissues, the size

of the dural sac that contains the nerves, and any residual narrowing of the lateral recess and foramen. In the early

months after surgery, an injection of contrast can help separate scar tissue, which takes up the contrast, from a

recurrent disc, which does not, a distinction that is most reliable within roughly the first six months and becomes



Mr Mohammed Madi  |  Consultant Orthopaedic & Spinal Surgeon

Patient information leaflet  -  for general education, not individual medical advicePrecision Spine Care 4

less useful later.

**Computed tomography, the CT scan, and CT myelography** are particularly valuable for showing residual

bone. Where the question is whether enough bone was removed, or whether a residual osteophyte, facet or ossified

ligament remains, CT defines this more clearly than MRI, and it is also helpful where metal implants degrade the

MRI picture. CT myelography, in which contrast is placed around the nerves, can clarify the shape of the dural sac

and the side channels when ordinary imaging is inconclusive.

**Standing and flexion-extension X-rays** are used to expose the dynamic and unstable elements that lying-down

scans miss. By imaging the spine upright and while bending forwards and backwards, they can reveal a slip or

abnormal movement that points towards a dynamic residual narrowing or instability.

Throughout, the guiding principle is that imaging narrowing does not by itself prove that the narrowing is causing

symptoms. The assessment described in the literature is one of correlation, matching the place and pattern of any

residual narrowing against the place and pattern of the symptoms, and recognising that some persisting symptoms

reflect long-standing nerve irritation rather than any remaining compression at all.

What the evidence shows about management (impersonal)
It is important to be clear that the evidence base here is built largely on retrospective series, classification and

imaging studies and a smaller number of randomised trials addressing related questions, rather than on trials

designed specifically around residual stenosis. The descriptions that follow report what the literature shows and

are not guidance for any individual; decisions in practice are individualised and made with the treating team.

**Non-surgical measures** retain a place, particularly where symptoms are tolerable or where it is uncertain that

residual narrowing is the true source. The same general approaches used for spinal narrowing more broadly,

including activity modification, physiotherapy and pain management, are described, and time itself can help where

a long-irritated nerve is settling.

**Confirming the target before any further surgery** is a recurring theme. Because residual stenosis can reflect

compression at a zone or level that was not adequately addressed, or that was missed altogether as in the far-out

syndrome, the literature places great emphasis on identifying precisely where the residual compression lies before

considering revision, so that any further operation is aimed at the right place.

**Revision decompression** is the logical response to genuine residual mechanical narrowing of the recess,

foramen or extraforaminal zone, and the published series report meaningful improvement when a true residual

compression is correctly identified and relieved. At the same time, revision surgery is recognised to carry a higher

rate of complications than the first operation, including tears of the dural lining, nerve injury and infection,

because the normal tissue planes are obscured by scar and adhesions from the earlier surgery.

**The question of adding fusion** is informed by the wider evidence on decompression with or without fusion.

Randomised trials in spinal narrowing with a slip have found that adding fusion does not reliably improve

outcomes over decompression alone, and one such trial reported that new narrowing at the operated or adjacent

level actually occurred more often after fusion than after decompression alone. The literature therefore supports an

instability-led approach: where a segment is genuinely unstable, stabilisation may be added, but where it is stable,

decompression alone is often sufficient, and over-fusion is avoided. In summary, the evidence points towards

careful localisation of the true residual compression, revision decompression directed precisely at it, fusion

reserved for demonstrable instability, and a clear-eyed recognition that not every persisting symptom after spinal

surgery is caused by residual narrowing.
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Outlook
The outlook in residual stenosis depends heavily on what is actually responsible for the persisting symptoms,

which is why accurate identification of the cause matters so much. Where a genuine, well-localised residual

narrowing of the recess, foramen or extraforaminal zone is found and relieved, the published series describe

worthwhile improvement, and the outlook is correspondingly more favourable. Where the persisting symptoms

arise instead from a nerve that was compressed for a long time before the first operation, recovery may be slower

and less complete regardless of any further surgery, because the issue is the condition of the nerve rather than

ongoing pressure upon it.

Across the field, several themes are consistent. The clearer the match between the residual narrowing on imaging

and the pattern of symptoms, the more likely that addressing it will help. Revision carries a greater burden of

complications than first-time surgery, which tempers the threshold for it. And the wider evidence cautions against

assuming that more surgery, and in particular more fusion, automatically yields a better result. The outlook is best

understood as individual, shaped by the precise cause, the zone involved, the stability of the segment and the

duration of nerve compression, and it is a matter for assessment by the treating team rather than something that can

be read from the label of residual stenosis alone.


