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Analysis of surgical treatment of chronic neuropathic pain after simple cauda equina
injury
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[Abstract] Objective To analyze the surgical strategy, efficacy and long-term safety of chronic
neuropathic pain (NP) after simple cauda equina injury. Methods The clinical data of patients with
chronic NP after cauda equina injury treated by dorsal root entry zone (DREZ) derogation and spinal cord
stimulation (SCS) in Xuanwu Hospital, Capital Medical University from September 2011 to December 2020
were analyzed. The DREZ derogation or SCS was selected according to the lesion location, injury degree
and pain distribution. The long-term effect was evaluated according to the preoperative and postoperative
Visual Analog Scales (VAS) scores, pain relief rate > 50% was considered as effective, and the
complications related to the surgery were followed up. Results Among 24 cases, 14 cases were treated
with SCS, 9 cases had pain relief rate 60%-80%, and permanent pulse generator (IPG) was implanted; the
pain relief rate was more than 60% in 2 cases, but it did not meet expectation so that the IPG was not
implanted; no pain relief in 3 cases, DREZ derogation was performed later, the pain was relieved in 2 cases,
and one case was still ineffective. DREZ derogation was firstly performed in 10 cases, and the pain

disappeared in 7 cases; 2 cases had residual pain in some areas; one case was ineffective, and the pain was
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still unrelieved after SCS. After long-term implantation of IPG, 2 cases had been taken out of the stimulator
due to fluid accumulation at the implantation site. After DREZ derogation, 3 cases had pain at the upper
boundary of the preoperative pain area, which gradually disappeared within 2 weeks to one month. In one
patient, the pain disappeared in early stage, which recurred after 2 years, and disappeared after the second
DREZ derogation. There was no significant difference in the effective rate between 2 groups (9/13 vs. 11/
15, Fisher's exact probability: P =1.000). However, DREZ derogation had high pain improvement rate than
SCS [100% (0, 100%) vs. 25% (0, 75%); Z = 0.441, P = 0.030]. Conclusions For chronic neuropathic
pain after simple cauda equina injury with clear etiology, both SCS and DREZ derogation may receive
satisfactory long-term effect. SCS is the first choice for patients with lower limb movement, urinary and

bowel function in pain area. DREZ derogation is the first choize for patients without lower limb movement,

+ 893 -

urinary and bowel. The pain improvement rate of DREZ derogation was better than that of SCS.

[Key words) Neuralgia; Cauda equina; Spinal cord;

Electric stimulation; Pain measurement

This study was supported by the National Natural Science Foundation of China (No. U20A20391).

Conflicts of interest: none declared

DREMAN THEEMEUT, HEMEL, ~ L.
BEM 2 S, ~ S, KRB M 10 % ¥ AR %, J® T
P2 AR LR A B TR T AR, XA B
—E G R E WS I T Re i B R A . B
it 2 45005 L AR 7 A A B B T, ME
ol HCAE IR, DL SR SRR AR T 25% ~ 50% 1
IR 2 140 BB AT BN Pk 2 o P
(NP), Z KA T T R # ML H 2 P IX, ™ 5 52w H
WA 5 R M R B A 2
HR A58 43 J it 2 0 B 1 90 A L, B4 T R Ak 2 4L 405
J5 18 PR 2 BRI N GO B RE L, H AT 3R
K AR 65 M ABE X (DREZ ) BB A F 48 6 1 )
WA (SCS) 1O ELFE P9 BT R i 9 A TR 7 A Rk
Fae e b I RF R B D UL, E AR E ALK
25 K e I AF K 43 1) 2R FH DREZ 88 4 R 51 6
ARG IT 24 9] B4l T 2 b 28 3403 18 1 R
PR R R RO D) LR ES I T

BREHE

— I R BT

LAAARRHE (LS Tl o B2 B P 5 45 5 2
i Ete Pk A 2 B P o (2) R > T4 (3) )%
i R BT T B A 2 B X (4) B0 B AU
(VAS) > 570 I B H R AR (5 BRTEZS )
697 (% B LLAK I L mET i 5 2 S )
BELr HEAE PN PR A S IR T R KA

2 HEBRBRE (1) B4 A iR s & T M i
i 8 5] A5 03 o (2) 77 A6 B 5 30 B MR IR e bt AT
B ) e B A B I 2 B R S 45 TR A5 R (3) BB

T DR, 29 8 A7 22 DA 1, T ME R i 3R

3. — VR BEFE20114E9 A % 20204E 12 A
161 0 B B K 2 K R B D) R A &2 AN B BE iR T
(4 S 2 22 00 400 )5 0 P i 20 e B R O AR AR
244, B VE 16 6], Lok 8 ) s AR IR 29 ~ 74 % P B R
512 5 3003 J5 R 43 50 Ry A 05 16 491 (A0 456 AR o7 B B
Pr 14 ) CHRE BT LB B AE T LB R 3
CHEAE P9 b e 2 48] G158 1 91 ) | I D 46 445 3 461
(975 M 0] 3% 28 4 0 TR0 1 481) O B4 R 45 Bk
TR 1) | N AE R RS S JRR P 2E 0 5405 1 ) 5 9K
IR T A7 2 AN T B OB i 22 461 AT R 25 B X
LB R B IR 23 B X115 5 IX st 1E 7 1 481,
S IR 11 5], S B 2 1249 s VAS IE 43 6 ~ 10 53,
SF-447.80 43

= WS

TR ARG S 6 AR AL K
DX 38 R 7 B LT A2 sh R ORIV D BE L 4 AT
1 LA R 5 DREZ S48 R | A7 75 — 5 T iz g #
/I T RE 1Y £8 5 3 B R R BOR s B AR L)
Z R B /AME T BE R 5 1% DREZ S R
(1) LR < DA BB AR 3 S ) AT R vl
FIEAR o FAR P, — 9T AR R #4684 78 IR T
(NLA) , B R EM , ZHER BIBRA RS, TT, T %2
L, B U1 0, R T, B2 T~ L ME AR B] B,
WA E SR E A L em, BT, HEHR
E] B A A0 REOA BOBR AR B L B (39565, 52
Medtronic 2 7] ) , H # B8 o i 42 4B 2k 5 V) 1 55 55
BALE Y 2E K 2 22 2230 3 I R 45 34 22 16 I ) 38
i R AL 5 o I B R 3 2 3K 1 0 [ o



- 894 - o A M 28 0 5 35 2022 4E 10 A 45 22 %55 10 48]

Chin J Contemp Neurol Neurosurg, October 2022, Vol. 22, No. 10

4l

Bl1 BEEHE, 6645 B L HE AR DT ER AR G
TR AR AR i PR 5 18 1 U R b 22 4 )
15 i 22 BRI o AT R MO/ IE R, e AT R B
HL R PR — I, DI 0] JBOA R & i R, AT
TITFARMAK AR Z A 1a B AR EOR AT
FARAL T, W 7R Ly HERE P 1) 22 25 4 25 L (5 Sk
JR) AR WM R AES  1b — IS 1AL Xk
R T o AEAR BB 1 Sk S A AR T Ty o HE
TR B

Figure 1 A 66-year-old male was admitted to the
hospital for pain in both lower limbs for one year after
the resection of L, ; intraspinal tumor. He was
diagnosised as iatrogenic neuropathic pain after cauda
equina injury. The movement, urinary and bowel
function was normal. The patient underwent SCS
screening test. During the test, the lower limb pain was
relieved, and then IPG was implanted. Preoperative
sagittal T,WI showed nerve structural disorder in L, _;
spinal canal (arrow indicates) and no tumor recurrence
(Panel la). The anterior-posterior X -ray imaging after
the SCS screening test showed the electrode was placed
rostrally from the T, interlaminar space and be
located at the level of Ty_; vertebra (Panel 1b).
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Figure 2 A 39-year-old male suffered from L, vertebral dislocation fracture due to a car accident. After the injury, he had
bilateral lower limb pain, and underwent spinal canal decompression and internal fixation.
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The postoperative pain was not
alleviated. He was clinically diagnosed as chronic neuropathic pain after cauda equina injury and underwent bilateral L -S,
DREZ lesion. During the surgery, the L, vertebral plate was opened, and the conus medullaris was clearly exposed after
cutting the dura mater (arrow indicates). It was confirmed that the patient was simple cauda equina injury, and the structure
of the conus medullaris was intact (Panel 2a). After incision of the pial of the right L;=S, dorsolateral sulcus, there were fine
perforating arteries in the dorsal horn of the spinal cord, and the color was darker than the surface of the spinal cord (arrow
indicates, Panel 2b). Figure 3 A 64-year-old male was injured in the back by a coal mine accident. After L, vertebral
burst fracture, he had pain in the lower limbs for more than 20 years. He was clinically diagnosed as chronic neuropathic
pain in the lower limbs due to cauda equina injury, and underwent L,-S; DREZ derogation. During the surgery, T,,_;, lamina
was opened, after cutting off the dura mater and tracted, a large area of calcification of the arachnoid membrane in the spinal
canal could be seen (arrow indicates, Panel 3a). After cleaning up the calcified arachnoid membrane, the nerve roots and
spinal cord were exposed, it was clear that the L, 5 nerves were arranged in order. There was an obvious interval of 1-2 mm
between the nerve root entry zone (Panel 3b).
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