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Conjoined Nerve Roots

A patient guide

In brief: A conjoined nerve root is an uncommon but well-recognised anatomical variant of the spinein
which two adjacent nerve roots, instead of leaving the spinal canal separately at their own levels, share a
common origin or a common sheath of the protective lining, the dura, for part of their course. Itisa
variation in the way a person's nerves are arranged from birth, not a disease, an injury or anything that has
gone wrong. The great majority of conjoined nerve roots cause no symptoms at all and are discovered by
chance when a scan is performed for some unrelated reason, or are never found at all. Their importanceis
not that they cause harmin everyday life, but that they need to be recognised on imaging before any
operation on the lower back, because in the operating field a conjoined root can resemble a fragment of
dipped disc and, being tethered and less mobile than a normal root, it is more vulnerable to being injured if
it is not anticipated. The single most important idea is that thisis a harmless quirk of anatomy whose chief
significance liesin being seen and respected before lumbar surgery.

What a conjoined nerve root is

The spinal cord ends in the upper part of the lower back, and below it the canal contains a bundle of nerve roots,
the cauda equina, which descends and then peels off in pairs, one root to the left and one to the right at each level,
to leave the spine through small bony tunnels called the foramina. Each root carries sensation and power to a
particular territory of the leg. In the usual arrangement, every root has its own dural sleeve, athin tubular cuff of
the membrane that wraps the nerves, and exits at its own level in an orderly, predictable pattern.

A conjoined nerve root departs from this pattern. Here, two neighbouring roots share a common origin from the
dural sac, or travel together inside a single common dural sleeve, for part of their journey before separating to
reach their own exit points. In some variants the two roots leave through a single foramen together, leaving the
adjacent foramen empty; in others they remain bound together within one sheath low against the sac. The defining
feature, across all the descriptionsin the literature, is that two roots that should be separate are instead joined,
sharing a sheath or an origin at some point along their course from the sac to the foramen.

It isworth stating plainly that thisis a developmental variant present from birth. It reflects the way the nerve roots
and their coverings formed during early development, and it is fixed and unchanging throughout life. It isnot a
consequence of wear, of injury, of aslipped disc or of any process that has gone wrong, and it is not progressive. A
person may live an entire lifetime with a conjoined root and never know of it.

Why it is described as an incidental variant rather than a problem

Most conjoined nerve roots produce no symptoms whatsoever. They are, in the language of radiology, an
incidental finding: something noticed in passing on a scan obtained for an unrelated reason, of no consequence to
the person's health in itself. A conjoined root does not, of itself, cause back pain, leg pain, weakness or any of the
symptoms that peopl e associate with the spine. It is simply a different but functioning arrangement of normal
nerves.

This framing matters because the term can sound alarming. The word anomaly, often used in the literature, means
only avariation from the most common pattern, not an abnormality in the sense of disease. Anatomical variants of
this kind are common throughout the body; the human plan alows a good deal of harmless variation in how
vessels, muscles and nerves are arranged. A conjoined nerve root sits comfortably within that category. The nerves
it contains work normally and supply their territories in the leg as they should.
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The reason a conjoined root is discussed at all in asurgical context is not that it threatens health, but that it changes
the local anatomy that a surgeon would encounter were an operation on that part of the spine ever to be required.
Its significance is anticipatory and practical: it is something best known about in advance, so that it is recognised
for what it is and treated with appropriate care. In the absence of any plan for surgery, a conjoined root identified
on ascan is generally regarded as a curiosity to be noted rather than afinding that calls for action.

How common conjoined nerve roots are

Conjoined nerve roots are uncommon, and the figures quoted for how often they occur vary strikingly depending
on how they are looked for. This variation isitself one of the most instructive features of the subject, because it
shows how much harder these variants are to see on a scan than to find at dissection.

The lowest figures come from imaging and from operations. On routine magnetic resonance imaging and
computed tomography, the reported prevalence ranges widely but is often quoted from about a quarter of one per
cent up to around the mid-teens of per cent, with many series clustering at the lower end. Older studies using
myelography, a contrast-based X -ray technique, reported figures of roughly four per cent. When the finding is
counted only as cases noticed incidentally during operations, the figure falls to around one to one and a half per
cent, reflecting how often these roots are simply not seen until the surgeon is upon them.

The highest figures come from cadaveric studies, in which the spineis carefully dissected and every root can be
traced by eye. Here the reported prevalence rises considerably, with figures ranging from around eight or nine per
cent up to as high as thirty per cent in some dissection series. The gap between the cadaveric figure and the
imaging figure is the heart of the matter: it tells us that conjoined roots are a good deal more common than scans
suggest, and that many go unrecognised on imaging. Taken together, the literature describes avariant that is
genuinely uncommon but considerably under-detected, present in perhaps afew per cent of people overall, and
seen far less often on scans than it truly exists.

Which levels are most often affected

Conjoined nerve roots can in principle involve any pair of adjacent roots, and rare examples have been described
in the neck as well as the lower back. In practice, however, the overwhelming majority occur in the lower lumbar
and sacral region, and the level most frequently involved is the junction between the last lumbar vertebra and the
sacrum, where the fifth lumbar and first sacral roots are joined. The level just above, involving the fourth and fifth
lumbar roots, is the next most commonly reported.

There is astraightforward reason this lower region dominates the descriptions. It is the most densely packed and
anatomically crowded part of the nerve-root anatomy, and it is also by far the most common site of disc problems
and of lumbar surgery. A conjoined root in this region is therefore both more likely to exist and more likely to
come to attention, because it is precisely here that scans are most often performed and operations most often
undertaken for unrelated degenerative conditions.

How a conjoined nerve root is classified

To describe these variants consistently, surgeons and radiologists use a classification first set out by Neidre and
MacNab, who reviewed a small series of surgical cases and grouped the lumbosacral root anomalies they
encountered into categories. Their scheme remains the most widely cited framework for the subject.

In broad terms, the classification distinguishes three families of anomaly. The first and most relevant is the
conjoined root itself, in which two roots share a common dural sheath at some point along their course. This
conjoined category is usualy divided further: in one subtype the two roots arise from a common origin high on the
sac, sharing a sleeve, while in another the origins are very close together low on the sac without quite sharing a
single sheath. The second family covers roots that leave through a shared foramen, with one variant in which two
roots exit one foramen and leave a neighbouring one empty, and another in which two roots share a foramen while
al the others remain occupied. The third family describes an anastomosis, a small connecting branch that joins
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two adjacent roots while they otherwise run their separate courses.

More recent authors have proposed refinements and additions to this scheme, including a confluent variant in
which contributions from two adjacent roots merge into a single root before leaving through one foramen, and
amendments intended to make the classification more useful for keyhole and endoscopic operating. The detail of
these subtypes s of interest chiefly to the surgical and radiological team, for whom the precise pattern influences
how the anatomy is approached. For the purpose of understanding, the essentia point is simply that conjoined
describes roots that share a sheath, and that the various subtypes capture different ways in which adjacent roots
can bejoined.

Whether a conjoined nerve root ever causes symptoms

In the large majority of people, aconjoined nerve root is entirely silent and produces no symptoms across a
lifetime. It is, however, recognised in the literature that a conjoined root can occasionally be associated with
symptoms, and it is worth understanding how thisis thought to come about, while keeping it in proportion against
the many silent cases.

Because two roots share a confined space at the conjoined level, that space is more crowded than usual. If adisc
bulge, an osteophyte or age-related narrowing devel ops at the same level, the reduced room to spare means the
joined roots may be more readily irritated or compressed than separate roots would be. When symptoms do arise,
the pattern described tendsto differ from that of a straightforward slipped disc. Some series report that people with
a symptomatic conjoined root are relatively more likely to describe a heaviness, aching or cramping in the leg
brought on by walking and eased by rest, a pattern resembling neurogenic claudication, rather than the sharp,
clearly defined radiating pain of adisc pressing on asingle root. A mixed picture, with elements of both, is also
described. None of thisis ameans of self-diagnosis; it is simply an account of patterns reported in groups of
patients.

It bears repeating that the relationship between the variant and any symptomsis loose and often coincidental. A
conjoined root seen on the scan of a person with back or leg pain may have nothing to do with that pain, which
may arise from quite separate degenerative changes. The variant is best thought of as a piece of background
anatomy that is usualy irrelevant to how a person feels, and only occasionally a contributing factor.

Why a conjoined root can be mistaken for a slipped disc

One of the most important practical points about a conjoined nerve root is that, on imaging, it can closely imitate a
herniated disc fragment, and this resemblance can mislead. Where a normal root |eaves the sac as athin,
well-defined structure, a conjoined root forms a larger, more rounded mass of nerve tissue against the sac and
within the lateral part of the canal. On a single cross-sectional image, this bulkier soft-tissue shadow can be
misread as a piece of disc that has slipped out and is pressing on the nerve.

The consequences of this confusion run in two directions. If a conjoined root is mistaken for adisc fragment, a
person might be thought to need an operation to remove a herniation that does not in fact exist. More serioudly, if
the variant is not recognised before surgery and a surgeon, expecting to find and remove a soft disc fragment,
encounters instead a bundle of nerve tissue, thereisarisk of injuring the very nerve the operation was meant to
protect. Thisisthe central reason the variant matters, and it is why radiologists and surgeons place such weight on
distinguishing the two. The reassuring counterpoint is that the features that separate a conjoined root from atrue
disc fragment are increasingly well described, so that with awareness and the right images the distinction can
usually be made.

How a conjoined nerve root is recognised on imaging

Magnetic resonance imaging is the principal and most accurate non-invasive means of identifying a conjoined
nerve root, and a number of recognised signs help to flag the variant on the standard cross-sectional images that
are obtained routinely.
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On the axial images, those that slice across the spine, several appearances have been described that should raise
suspicion. The asymmetry of the front corners of the dural sac, sometimes called the corner sign, reflects the way a
conjoined root drags the sheath out to one side. A crescent of fat sitting between the sac and the joined root, the fat
crescent sign, marks the plane where the variant departs from the sac. And the way the whole affected root can be
followed running in parallel at the level of the disc, the parallel sign, helpsto identify it. On the sagittal images,
taken from the side, an asymmetry sometimes called a shoulder sign has been described where ajoined root is
compromised by adisc.

Where the standard images leave doubt, additional techniques can be brought to bear. Coronal images,
reconstructed in the plane of the back, and specialised sequences such as magnetic resonance neurography that
display the nerves directly, increase the chance of identifying the variant. Computed tomography combined with a
contrast study, CT myelography, can be valuable where the magnetic resonance findings are inconclusive. The
recurring theme across this literature is that recognising a conjoined root often depends on a degree of suspicion on
the part of the reporting radiologist, who can then look specifically for these signs and, where needed, request the
extraimages that confirm the finding. Even so, the literature is candid that the variant is sometimes missed despite
good imaging, which is why intraoperative awareness remains important.

Why recognition before lumbar surgery is the central issue

The whole clinical significance of a conjoined nerve root converges on asingle point: it should be recognised
before any operation on the lower lumbar spine. |dentifying the variant in advance allows the surgical team to plan
around it, and it is this planning that protects the nerve.

The vulnerability arises because a conjoined root is tethered and relatively immobile. A normal root can be gently
moved aside to give access to adisc behind it. Two roots bound together in a shared sheath are fixed in position
and far less forgiving of being retracted; an attempt to move them, or worse to separate them, risks tearing the dura
and stretching or injuring the nerve. Added to thisis the crowding of the shared space, which leaveslittle margin
for instruments, and the resemblance to a disc fragment, which can invite exactly the wrong manoeuvre. For all
these reasons the literature consistently identifies a conjoined root, when unanticipated, as a recognised cause of
dural tears and of nerve injury during disc and decompression surgery.

When the variant is known about beforehand, none of this need follow. The team can choose an approach that
avoids unnecessary handling of the joined roots, can plan to reach adisc from a different angle or side, can select
techniques and instruments suited to the cramped anatomy, and can proceed with deliberate care wherever the
roots lie. Reports describe operations completed safely and with good outcomes precisely because the conjoined
root was identified in advance and respected. Where it is discovered only during surgery, experienced teams
describe modifying their technique on the spot, but the safer position by far is to have known of it from the start.
Thisiswhy a careful preoperative scan, read with the possibility of the variant in mind, is the cornerstone of
managing a conjoined nerve root.

What the evidence shows about management

It isimportant to be clear that the literature on conjoined nerve roots consists almost entirely of case reports, small
case series, cadaveric studies, imaging studies and narrative reviews. There are no large trials, and thereis no
formulathat dictates what should be done. The descriptions that follow report what the literature observesin
general terms, not guidance for any individual, and any decision in practice rests with the treating team and the
person concerned.

For a conjoined root found incidentally on a scan, with no related symptoms and no operation in prospect, the
literature describes no treatment at all. The finding is noted, its presence is recorded so that it is known to any
future surgical team, and the person is reassured that it is a harmless variant. Nothing more is required, because
there is nothing to treat.
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Where a conjoined root lies at alevel that, for separate degenerative reasons, is being considered for surgery, the
emphasisfalls entirely on recognition and planning rather than on treating the variant itself. The literature stresses
thorough preoperative imaging, a high index of suspicion in reading it, and where helpful the additional sequences
and contrast studies that confirm the anatomy. It describes selecting a surgical approach that minimises handling
of thejoined roots, including reaching a disc from the opposite side or by an angle that keeps clear of the tethered
nerves, and where appropriate choosing approaches that come at the disc space from the front or the side rather
than disturbing the roots from behind. These are descriptions of strategies reported in the surgical literature, not
recommendations for any case.

In short, the evidence points towards no intervention for the silent incidental variant, and towards careful
recognition and individualised surgical planning where an operation at the affected level is independently
required, all within aframework of assessment and shared decision-making by the treating team.

Outlook

The outlook associated with a conjoined nerve root is, for the great majority of people, entirely benign. Asan
incidental finding it carries no implications for health, no tendency to worsen and no need for monitoring or
treatment; it is simply avariant arrangement of working nerves that happens to have been seen on a scan. Most
people who have one will never know, and it will never trouble them.

Where the variant does acquire significance, it does so amost entirely in the context of surgery on the affected part
of the spine, and even there the outlook is favourable when the finding is recognised in advance. The published
experience describes operations carried out safely, and good recoveries achieved, when a conjoined root is
identified beforehand and the surgical plan is shaped around it. The unfavourable scenarios in the literature are
largely those in which the variant was unanticipated, and these are precisely what careful preoperative imaging is
intended to prevent.

The consistent themes across the field are therefore reassuring: a conjoined nerve root is a harmless and
unchanging quirk of anatomy; it is usually silent and discovered by chance; its chief importance is to be seen and
respected before lumbar surgery so that it is not mistaken for a slipped disc or inadvertently injured; and with that
recognition, the great weight of reported experience is of safe and successful outcomes. Any individual
interpretation of the finding is a matter for assessment by the treating team rather than something that can be read
from the label aone.



