Motor function of lower extremities after total en bloc
spondylectomy with transection of bilateral L2 nerve roots
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Total en bloc spondylectomy (TES)

 TES is the curative surgery for spinal tumor.
 The procedures include en bloc laminectomy, en bloc corpectomy,
anterior reconstruction, and posterior instrumentation.
 During TES, the nerve roots are often transected to perform en
bloc corpectomy and anterior reconstruction.

Management of nerve roots during TES in our institute
 The L2 and upper nerve root ⇒ transection

Nerve roots are transected.
En bloc corpectomy and anterior reconstruction
are performed by posterior aproach.

 The L3 and lower nerve root ⇒ preservation

Nerve roots are dissected (not transected).
En bloc corpectomy and anterior reconstruction
are performed by anterior aproach.

Objective
To investigate the influence on leg motor function
by transection of L2 nerve roots.

Patients

10 Patients who underwent TES with transection of
bilateral L2 nerve roots were included.
Sex: Male 5, Female 5
Age: 16-65 years old (average 49.3)
Observation period: 2-60 months (average 26.0)

Evaluation
 Manual muscle testing (MMT) of iliopsoas (IP) and quadriceps
femoris (QF)
*The results from the weaker side were used when MMT showed a laterality difference.

 Modified Frankel classification
Grade
A
B
C
D1
D2
D3
E

Description
No motor or sensory function
Preserved sensation only
Preserved motor function (nonfunctional)
Preserved motor function (lowest functional grade) or with bowel or bladder paralysis
Preserved motor function (midfunctional grade) or neurogenic bowel or bladder
Preserved motor function (high functional grade) and normal bowel or bladder
Normal or complete recovery

(Bradford et al, Clin Orthop Res 1987)

 Evaluation was performed preoperatively, 1 week post-surgery,
1 month post-surgery, and the last follow-up day.
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MMT of IP was decreased in 7 of 10 patients at 1 week post-surgery.
However, they were boiled temporally and recovered.
On the last follow-up day, IP MMT was 5 in 8 patients, and 4 in 2 patients.
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MMT of QF was decreased in 5 of 10 patients at 1 week post-surgery.
However, on the last follow-up day, MMT of QF was 5 in all patients.
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Some patients needed the cane or walker (D2) at the time of a walk at 1 week
or 1 month post-suegery. However, all the patients were able to walk without
any support (D3 or E) at the last follow-up day.

Discussion
Anatomical consideration:
L2 nerve root

Nerve
Femoral N.

branch

Muscle

Iliacus
Pectineus
Rectus fomoris
Sartorius
Vastus lateralis
Vastus intermedius
Vastus medialis
Obturator N. Adductor longus
Adductor magnus
Adductor brevis






Femoral nerve
Obturator nerve
Genitofemoral nerve
Lateral cutaneous nerve of thigh

Joint & Movement
hip flexion
hip flexion
hip flexion, knee extension
hip flexion, lateral rotation
knee extension
knee extension
knee extension
hip adduction, flexion, medial rotation
hip adduction
hip adduction

Sensory nerve

Other rule
nerve roots
L3
L3
L3,4
L3
L3,4
L3,4
L3,4
L3,4
L3,4
L3

(Grant's Atlas of Anatomy, 13th Edition)

L2 nerve root branches to the femoral nerve and the obturator nerve anatomically, and has
controlled the muscles shown in the table. This shows that transection of L2 nerve roots has
a possibility of causing the obstacle of hip flexion, hip adduction, or knee extension.

Discussion
The results of this study:
Transection of
bilateral L2 nerve roots

⇒

 Loss of muscle strength was restrictive and
tended to improve.
 Finally all patients were able to walk
without assistance.

Since muscles were controlled from L3 or L4 nerve roots besides L2 nerve roots, even if
L2 nerve roots were transected, it was considered that L3 and L4 nerve roots carried out
compensation. Presumably, therefore, the loss of muscle strength was slight and there
was little influence on a walk.

Conclusion
 In patients whose bilateral L2 nerve roots were transected
during TES,
 Muscle strength of IP and QF decreased after surgery in
some patients, however it tended to improve.
 All patients were able to walk without assistance at the
final follow-up day.
 Leg motor function was not significantly affected by
transection of bilateral L2 nerve roots.
 Transection of L2 roots appeared to be an acceptable
procedure in TES.
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