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Triple Conjoined Nerve Root—An Unreported Anatomical 
Variant and Its Surgical Implications
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Conjoined nerve roots are an infrequent and uncommon finding, rarely noted pre-
operatively. The conjoined root anomaly has potential for significant neurological 
injury during surgery. Preoperative recognition may avert disastrous nerve root injury 
but requires a high degree of clinical suspicion. We present the case of a 44-year-old 
patient with left L5/S1 radiculopathy caused by a herniated disc. During surgery we 
identified a triple conjoined nerve root anatomy. This anatomical variant, to our 
knowledge, has not been reported in literature. We describe the anatomical findings 
and surgical implications.
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Introduction
When two adjacent nerve roots share a common dural 
envelope at some point along their course, they are referred 
to as a conjoined nerve root.1 These are more commonly 
found unilaterally, but reports of bilateral conjoined roots 
have also been described.2,3 There are several physical 
exam findings and imaging signs reported in the literature, 
but none of these findings are diagnostic of this anomalous 
anatomy.4 The embryological mechanism for the develop-
ment of conjoined roots is hypothesized to be secondary 
to a root migration defect5,6 with the exact details yet to 
be clarified. Cannon et al7 classified conjoined roots into 
three types based on their anatomical characteristics in 
relation to the dural sheath, pedicle, and foraminal course. 
Modifications to this classification have been made by 
Neidre and Macnab,8 with Postacchini et al9 making fur-
ther changes to the lumbosacral anomalies based on oper-
ative findings. More recently Kadish and Simmons10 made 
further changes based on the anatomy and radiological 
findings and outlined four types of conjoined roots in their 
classification.

We describe a case of a 44-year-old female patient pre-
senting with characteristics of an L5 and S1 radiculopathy 

with an extruded L5/S1 disc. We report a triple conjoined 
nerve root that was identified during surgery and describe 
the anatomical findings and implications of such variations 
at surgery.

Case Report
A 44-year-old female patient presented with a history of 
long standing left lower extremity radiculopathy with-
out any neurological deficits. She had attempted con-
servative medical management, including chiropractic 
manipulation, physical therapy, and pain management 
for over 6 months without any symptomatic relief. ►Fig. 1 
describes a magnetic resonance imaging (MRI) of lumbar 
spine revealing a herniated L5/S1 disc.

She underwent a left-sided hemilaminectomy; during 
the procedure it was difficult to manipulate the travers-
ing nerve root. On further dissection there were two 
other roots running adjacent to it. To delineate the anat-
omy more clearly an extension of the hemilaminectomy 
was performed laterally, and a resection of the medial 
facet joint had to be done. The exiting nerve root was 
visualized running below the pedicle of L5, arising from 
a common dural origin along with two other traversing 
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nerve roots, making it a triple conjoined root anomaly 
(►Fig. 2). The dural sheath between the roots was dis-
sected to identify the disc space and an adjacent disc 
bulge; however, adequate safe access could not be obtained 
with this maneuver (►Fig. 3). On further review of her 
preoperative images during the surgery, we were able to 

delineate the triple conjoined root (►Fig. 4). A bolus dose of  
10 mg of intravenous dexamethasone was given and the 
roots were gently retracted medially to get access to the 
disc space, from a far lateral angle made possible because 
of the medial facetectomy, resecting approximately two-
thirds of the facet to provide a more lateral route and 
reduce nerve root retraction, followed by a routine micro-
surgical discectomy being performed (►Fig. 5). Her post-
operative recovery was uneventful with complete pain 
relief maintained at 12 weeks of follow-up.

Discussion
The most common level at which conjoined roots has been 
identified are L5/S1. White et al11 reported an incidence of 
1.3%, with similar rates from other reports in literature.12 
Imaging studies like computerized tomography scans have 
reported incidences of 2%.13,14

MRI scans are presently the most commonly used imaging 
modality to detect conjoined roots.15-17 Various signs on rou-
tine sagittal and axial MRI scans have been described such as 
Kang et al sagittal shoulder sign and the axial sagittal passage 
sign.18 Song et al described the corner sign; others include the 
fat crescent sign and the parallel sign, all of which have been 
well described in other publications.19 At times conjoined 
roots may also be difficult to be differentiated from herniated 
lumbar discs at these levels.

In this report we describe a triple root variant of a 
conjoined root, previously unreported in peer-reviewed 

Fig. 1 Axial MR-T2W image revealing the large herniated disc frag-
ment in the foraminal L5/S1 space (within the red oval, orange arrow 
points to disc). MR-T2W, magnetic resonance-T2 weighted.

Fig. 2 (A) Representative illustration of the triple root anomaly (yellow arrow pointing to the origin) clearly revealing what the authors visual-
ized, as the microscopic images only reveal the traversing rootlets and not the L5 exiting root. (B) Intraoperative image of the L5/S1 foraminal 
level (gray arrow lateral and directed to facet joint) widely dissected out (blue triangle arrowhead over the nerve root retractor) to delineate the 
anatomy. The L5 nerve root exits below the L5 pedicle at right angles to the parallel S1 roots running inferiorly (yellow arrows pointing medial 
and lateral revealing the nerve roots), with all three originating in a common dural sheath above (yellow arrow pointing inferiorly).
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indexed spinal literature. We have found a Senegalese study 
with an unclassified variant which could possibly be simi-
lar to our case and if so, ours would be the second reported 
case of a triple conjoined root variant.20 Trimba et al4 have 
discussed the various types and classifications of conjoined 
roots over the years in their recent review article. The con-
joined roots are usually fixed in position and retraction may 
induce injury and inflammation giving rise to temporary or 
permanent neurological deficits. Due to the adhesions of 
the dural sheath at various points along the course of these 
roots, attempting to separate or dissect them out with blunt 
or sharp dissection could give rise to dural tears and cere-
brospinal fluid leaks. If the surgeon does not consider the 
possibility of a conjoined root, inadvertent injury may occur 
by incorrectly assuming root for disc and sharply incising 

this may give rise to permanent deficits.1,8,18,19 Various pub-
lications have reported performing procedures ranging from 
a hemilaminectomy, lateral positioning, and approach to the 
disc and, extended bone resection laterally to include the 
facet and even the pedicle above and below to get good expo-
sure and visualization.5,7,11,21,22 In rare cases where the nerve 
root arises at right angles, adequate exposure necessitating 
pedicle resection may be essential to carry out the proce-
dure without damaging these nerve roots.7 We did resect the 
hemilamina as extensively required to avoid any root retrac-
tion. Additionally, we removed the overhanging facets which 
would give us more space to approach the disc space later-
ally. We did not feel the necessity of adding instrumentation 
to stabilize her at surgery. The disc fragment was excised, 
and the nerve roots decompressed. No pedicle resection was 
performed in this procedure, although it has been advocated 
for cases with anomalous lumbar nerve root anatomy. The 
patient will be followed for any delayed onset of instabil-
ity both with clinical and radiological examinations and if 
required will intervene with instrumented arthrodesis at 
that time.

Conclusion
The preoperative recognition and diagnosis of a conjoined 
root anomaly is extremely unlikely. Ours is possibly the 
first such report of a triple conjoined root anomaly, but 
more importantly, alternate surgical strategies are safe 
and effective, in case the surgeon identifies anomalous 
nerve anatomy on the operating table. A triple conjoined 
root provides little spaces for retraction and endoscopic 
and minimally invasive surgery could cause neurological 
injury. A high degree of astuteness in the identification 
and reporting of these variants along with adapting surgi-
cal techniques intraoperatively is necessary to treat these 
variations safely and effectively.

Fig. 3 The S1 roots have been separated out with a blunt nerve hook 
revealing the difficulty in retracting these roots (yellow arrows), mak-
ing it difficult to clearly delineate and excise the underlying disc. In 
this case we extended our lateral bony resection to the medial two-
thirds of the facet joint (black arrow) enabling a more lateral approach 
and exposure of the disc space.

Fig. 4 Axial images T1 weighted at the disk level (A, B) and sagittal 
MR-T2W image (C) revealing the anomalous anatomy (within the 
yellow oval) and the common origin of the triple conjoined root 
(yellow arrow) as well as an anomalous distal bifurcation (red arrow). 
MR-T2W, magnetic resonance-T2 weighted.

Fig. 5 The medial facetectomy (black arrow) enabled a more lateral 
visualization and approach, allowing gentle traction (yellow arrow), 
delineating the disc fragment (brown arrowhead) and a microsurgical 
excision of the disc fragment.
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