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[Abstract] Objective To investigate the clinical efficacy of powered burr-assisted percutaneous endoscopic lumbar
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discectomy in the treatment of calcified lumbar disc herniation (CLDH) and its impact on postoperative spinal biomechanical
stability. Methods This study is a retrospective case-control study. A total of 92 CLDH patients admitted to the Department of
Orthopedic Surgery, Mudanjiang Forestry Center Hospital in Heilongjiang Province from January 2022 to January 2025 were
collected as research subjects. According to different therapeutic methods, the patients were divided into observation group (treated
with powered burr-assisted PELD, n=45) and control group (treated with conventional PELD, n=47). Propensity score matching
method (PSM) was used to match the baseline data of the two groups with a caliper value of 0.02 and a 1:1 matching ratio, and 40
matched pairs were successfully obtained. The clinical data, clinical efficacy, imaging indicators before and after treatment, spinal
range of motion (ROM), hip joint ROM, as well as visual analog scale (VAS) scores, Japanese Orthopaedic Association (JOA) scores,
and Oswestry Disability Index (ODI) scores before and after treatment were compared between the two groups. A difference-in-
differences model was used to analyze the changes in JOA, ODI, and VAS scores after treatment in the two groups. Pearson correlation
analysis was employed to investigate the correlation between pelvic tilt (PT), lumbar lordosis (LL), sacral slope (SS), spinal sagittal
and coronal ROM, hip joint sagittal and coronal ROM, and coronal ROM with JOA, ODI, and VAS scores. Results The total
effective rate (92.5% vs. 75.0%, P=0.034), the complete clearance rate of calcified lesions (95.0% vs. 77.5%, P=0.023), and the
complete nerve decompression rate (95.0% vs. 80.0%, P=0.043) in observation group were significantly higher than those in control
group after surgery. Compared with those before treatment, the JOA scores were significantly increased, while ODI and VAS scores
were significantly decreased in both groups after treatment (P<0.05). Compared with control group, observation group had
significantly higher JOA scores and significantly lower ODI and VAS scores after treatment (P<0.05). The difference-in-differences
model showed that there were statistically significant differences in JOA, ODI, and VAS scores for the group factor, treatment time
factor, and group X treatment time interaction term (P<0.05). The increased amplitude of JOA score and the decreased amplitudes of
ODI and VAS scores in observation group were significantly higher than those in control group after treatment. Compared with
preoperative values, both groups showed decreased PT, increased LL and SS, and increased spinal and hip joint sagittal and coronal
ROM after treatment (P<0.05). Compared with control group after treatment, observation group exhibited significantly decreased
PT, increased LL and SS, and greater increases in spinal and hip joint sagittal and coronal ROM after treatment (P<0.05). Pearson
correlation analysis showed that PT was negatively correlated with JOA score, and positively correlated with ODI and VAS scores (P<
0.05). LL, SS, spinal sagittal ROM and coronal ROM, and hip joint sagittal ROM and coronal ROM were positively correlated with
JOA score, and negatively correlated with ODI and VAS scores (P<0.05). Conclusion Powered burr-assisted percutaneous
endoscopic lumbar discectomy has significant clinical advantages in the treatment of CLDH, which can effectively alleviate pain,
improve functional status, and enhance quality of life without compromising spinal stability, thus being worthy of clinical promotion
and application.
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Tab.2  Comparison of preoperative and postoperative imaging
indicators between two groups of calcified lumbar disc herniation

(CLDH) patients
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Tab.3 Comparison of lumbar spine function and pain levels
between two groups of calcified lumbar disc herniation (CLDH)

patients before and after treatment (x+s)
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Tab.4 Double difference model analysis of lumbar spine function and pain scores in two groups of calcified lumbar disc herniation

(CLDH) patients
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B(SE) 95%CI P B(SE) 95%CI P B(SE) 959%CI P
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Tab.S Comparison of spinal biomechanical stability indicators, spinal flexion angle, and hip joint flexion angle between two groups of

patients with calcified lumbar disc herniation (CLDH) before and after treatment (xs)

s Xt HR 2 (n=40) WELL (n=40)
WBIFRT WIFE LA WIFREIANA OF P WITET WIPELIANA AR 3IAA F P

PT(°) 16.55+1.43 14.85x1.33") 13.27+2.59  10.145 0.008 16.35+1.47 13.14£1.33V®  11.05+2.717® 28,614 <0.001
LL(°) 30.47+2.85 3154251 34.84+326" 12.163 0.031 30.52+2.73 3321+2.150®  36.82+2.62? 63481 <0.001
SS(°) 28.53£2.74 29.28+2.46  30.11+2.58") 9252 0.047 29.13+3.57 31.05+2.230?  3386+2.41®  51.352 <0.001
BRI ROM(®) 42.39+4.85 451742530  50.84+526)  7.495 0.018 43.1243.74 51.45+2.37V®  5473+2.420® 8925 <0.001
AR T ROM(°) 405+1.36 4264145 4.98+1.13) 8417 0.005 4.05+1.19 4.58+1.620®  529+124W® 3912 <0.001
LT SR ROM(?)  35.8748.26  38.16+9.270  52.79+12.76V  7.536 0.033 36.85+823 42.52+8.04V®  63.57+10.57M? 10982 <0.001
WA AR ROM(®)  2.86+0.82  3.74+1.09Y  4.63x1.65"  9.475 0.028 2.830.17 4.14x1.55V®  $28+1.530@ 9512 <0.001

S5IRITATHER, (1)P<0.05; SXTRRAILER, (2)P<0.05. PT.H ARG ; LU JEMERT™NM; SS. #aMiRHa; ROM. BEHTESIEF
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Tab.6 Correlation between various parameters and JOA, ODI,
and VAS scores

JOA 4y ODI 4> VAS P53
24

r P r P r P
PT -0.539 0.005 0.612 <0.001 0.502 0.023
SS 0492 0031 —0.526 0.004 —0.486 0.047
LL 0478 0.016 —0.583 <0.001 —0.511 0.012

BHIGRMROM 0587 <0.001 —0.715 <0.001 —0.624 <0.001
B HETEER I ROM 0.421 0.029 -0.581 0.011 -0.675 <0.001
BN SO ROM  0.512 0.008 —0.639 <0.001 —0.483  0.018
WL IR ROM  0.545 0016 —0.612 0.025 —0.497 0.020

PT. 5 @ MWUR s LL EHERTY /15 ss. ARE-MiRHf; JOA H
B SITARIAYY ; ODL WEMELIREFERIE L VAS. L IE AL
BER7S

LDH & HHAMRF 3 LB i 2 — , Hiv CLDH
PR JEC 5 A58 1 R R 1 O, 9 T M R R X e e
CLDH [ & A MLHI A%, ¥ KMER BT | %
i S K A ) 0 2 A A 2 Ay N S AR
TE A 0 T M (B) #8558 Hh A RE B, 180T e S 20k
A2 B A W R MR, e 51 & ™
T H IR ARAE R, HI, SRR —FREREA S0 bR
FEARAL, SCRE R R RR B ORI B A AR ) 1 2R oE R
TRIT R AR
3.1 SIEBERER IR YA S E et A
FEER IR, Bl 71 VBN B AE R FLAR R B W5 42
PSR T8 T BR R AR 58 U R, AR
HBCRWH, VAS, JOA. ODIVF/rikEmHE. x5
Feng S5 I8 4516 — 3, 1ZMF9E 09K DI BE 17 45
WESE, RSk N R A R S0 R AP I R4S R 1 ¢
07 R W e s g 0 S k= N B
G A PR B AR SR R 27 5 35U R AS T8 S Tk 2 48240
1T 591 7 B 4l 22 0 3 o G oy R e 7 P BB A Sk, BB X 45
A LIAT AT . RSB, AT E R AR L v iR
TG E B, Lin S PRIE TROEHFEAR 5N
BEAEA DARTH AR EE RS, ARBFFE NS —A
M ENIE, 3 7 BB A E D —Fh D fe s R i B T,
TR 2 Th 20 W M 1a) L5 e AR A 52 26 1] v A 2
REANZ At
3.2 MARJEERAY 1A T 52 e S AL
BHAY SR R A A AR B T YRR
IEF S ATIRE, Pilk 5w B st g, IR
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PT, JWPEAMER Lol BE /0 LL A SS, DA K B3R
IERIR S REHE SHE T ROMPY, ABFEH T R 58
WG iz a2 280, UESE T sh 1 BE A A B R
FEZE R CLDH A J5 6 4 A= 4 71 2488 0 Py T A 2 4
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J7 1] ROM 235 7 T 4700 S A X B, Rzt
ARAARBINE RS M, RO A R 2 i T 3
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