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Selective posterior rhizotomy for the treatment of pure hereditary spastic paraplegia-

associated lower limb spasticity
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[Abstract] Objective To evaluate the efficacy and safety of selective posterior rhizotomy (SPR) for
the treatment of pure hereditary spastic paraplegia (PHSP) - associated lower limb spasticity. Methods
Nine patients with PHSP were admitted to Union Hospital, Tongji Medical College, Huazhong University of
Science and Technology from January 2021 to February 2023. The Ashworth Scale (AS) score of hip
adductors, quadriceps femoris, triceps surae and hamstring, femoral angle, popliteal fossa angle and
dorsiflexion angle of foot, and Gross Motor Function Classification System (GMFCS) score before and after
surgery were analyzed. Postoperative complications were recorded. Results All 9 patients completed
SPR. No serious complication was observed. The AS score before and after surgery were significantly
different of hip adductors (F =43.568, P =0.000), quadriceps femoris (¥ =43.000, P = 0.000), triceps surae
(F =59.200, P =0.000) and hamstring (F =116.138, P =0.000). The AS score of hip adductors (P =0.000,
0.000), quadriceps femoris (P = 0.000, 0.000), triceps surae (P = 0.000, 0.000) and hamstring (P = 0.000,
0.000) 1 d and 12 months after surgery were significantly decreased comparing with those before surgery.
The femoral angle (1=-17.812, P =0.000) and popliteal angle (t=-12.791, P =0.000) 5 d after the surgery
were significantly increased comparing with those before surgery, while the dorsiflexion angle of foot 5 d
after surgery was significantly decreased comparing with that before surgery (¢t = 14.050, P = 0.000). The
GMFCS score before and 12 months after surgery were no significantly different (+ = 1.000, P = 0.347).
Conclusions SPR has good efficacy and safety for the treatment of PHSP-associated lower limb spasticity.
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Figure 1 A 35-year-old male patient was diagnosed as PHSP
(SPG4), and accepted SPR 12 years after the onset of his first
symptom. The EMG of 16 pairs of muscle was monitored and
the spinal nerve roots were exposed during the operation. All
16 pairs of electrophysiological monitoring electrodes were
preset for free and triggered EMG monitoring (Panel la, 1b).
The anterior and posterior roots were identified by microscopy
anatomically (Panel Ic¢, 1d). Stimulate nerve bundles during
surgery (Panel le).
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Table 1. Comparison of AS score of the lower limbs
muscles before and after SPR in PHSP patients (n = 9,

x *s, score)

& ) 351 H AT ARiE1d RIE121A
AL 3.56+0.53 1.22+0.44 1.44+0.73
JBe b Sk L 3.56+0.53 1.22+0.44 1.56+0.73
NBE=3L 3.44+0.53 1.00 +0.00 1.22+0.67
JEENIN 3.33+0.50 1.00 = 0.00 1.11+0.33
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Table 2. Variance analysis of randomized block design
data on AS score of the lower limbs muscles before and
after SPR in PHSP patients
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pis:i! 29.852 2 14.926  43.568  0.000
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Table 3. Comparison of the joint angles and GMFCS
score before and after SPR in PHSP patients (n=9, x +3s)

A6t H A AR5 i PfH

e (o) 61.82+ 3.55 7556+ 4.61 -17.812 0.000
JiE 55 Ff (0) 112.06 +14.46 124.36+11.51 -12.791 0.000
ETFEAMA()  119.01+15.40 112.73+15.56 14.050 0.000
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