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Abstract: Objective To explore the application value of modified percutaneous intervertebral foraminal biopsy under
C-arm guidance combined with metagenomics next-generation sequencing (mNGS) in the early diagnosis of lumbar disc
infection. Methods A retrospective analysis was conducted on the clinical data of 179 patients suspected of having
lumbar disc infection admitted to the Second Department of Orthopedics ( Bone Infection), Shandong Public Health
Clinical Center Affiliated to Shandong University from October 2020 to November 2023. All patients underwent puncture
under C-arm guidance, with 90 cases employed the conventional percutaneous kyphoplasty puncture system ( conven-
tional group) and 89 cases utilized the improved percutaneous transforaminal biopsy system (improved group). Cultures
for aerobic and anaerobic bacteria, acid-fast bacilli, and fungi, as well as routine drug susceptibility testing, mNGS,
and histopathological examination were performed for each patient. The diagnostic sensitivity of puncture biopsy, opera-
tive time, fluoroscopy frequency, and incidence of immediate complications were compared between the two biopsy sys-
tems. Results There were no statistically significant differences between the two groups in baseline clinical characteris-
tics such as gender, age, body mass index (BMI) , proportion of patients with hypertension and diabetes, and preopera-
tive C-reactive protein (CRP) and erythrocyte sedimentation rate (ESR) (P>0.05), indicating good comparability.
However, there was a significant difference in the distribution of surgical segments ( P=0.027). Regarding the main
efficacy indicators, there were no statistically significant differences in the diagnostic sensitivity of puncture biopsy
between the two groups (P>0.05), suggesting that the modified biopsy technique was comparable to the traditional
technique in terms of pathogen detection efficacy. Safety analysis showed no statistically significant differences in the
incidence of complications and operation time between the two groups ( P>0.05); however, in terms of procedural
characteristics, the modified group (8.04+0.94) overall, had slightly more fluoroscopy sessions than the traditional
group (7.53+0.75) (P<0.001). Overall, the modified biopsy technique could achieve a level of efficacy comparable to
the traditional method in early etiological diagnosis. Conclusion The improved percutaneous transforaminal biopsy
combined with mNGS is a minimally invasive method for diagnosing early lumbar disc infection, characterized by high
safety and a high diagnostic yield. It provides a robust and reliable optimized diagnostic pathway for clinical practice and
holds significant clinical application value. Its effectiveness warrants further validation through studies with larger sample
sizes and longer follow-up periods.
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Figure 1 Traditional PKP casing assembly
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Figure 2 Improved biopsy instrument
A: Nucleus pulposus forceps; B: Working channel.
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Figure 3 Insertion of a 18 GX200 mm needle under C-arm
guidance
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Figure 4 Intraoperative confirmation of guidewire placement
using anteroposterior and lateral radiographs
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Table 1 Comparison of baseline characteristics between the two groups of patients

G, 1541 (n=90) MR 4 (n=89) X P
P 0.060 0.806

3 53(58.9) 55(61.8)

& 37(41.1) 35(38.2)
iy % 58.53+15.68 54.25+15.90 1.813 0.071
ENDIREEEd 22.72+1.98 22.49+1.68 0.838 0.404
G IR R 25(27.8) 20(22.5) 0.418 0.518
B IR PR I 19(21.1) 20(22.5) 0.002 0.969
ARHT C & H/ (mg/L) 60.53+23.59 61.80+20.69 0.382 0.701
ARHF YL/ (mm/h) 56.84+19.45 58.21+20.33 0.460 0.646
FARYEE 9.176 0.027

L2/3 0(0.0) 3(3.4)

L3/4 40(44.4) 23(25.8)

L4/5 31(34.4) 37(41.6)

L5/S1 19(21.1) 26(29.2)

AL n( %) 8 xxs ITERFR
22 FRER B W12 RGeS BI X 100% , 7158 25 0 21 2L B8Rk

JITAT R U] S8 12 0], R IBOHE 1) 3 20 401 12
o PRIME S AR A A AR A A AR B A 22 57, A
AR H BB 2 R R A AE—E 22 5 . LA IR
SRR R 1R G S 2 s B Y 85 i,
HEE RIS 85 s ik R AL A HRi2 I 87 1], Horp
ZREZ 86 Bl ARG T A LU = R 2

I3 K 100% . 98.95%, 22 F LGt # B XL (P>
0.999) . TEIIRA RLME L A VEFR A5 )7 1, H &
K R F AR 28 5 BG4 X (P>0.05) .
R 4B BN = TR, 2 R A Gt 8 L
(P<0.001), W32,

2 PIYLRE RS Ja R 2 LA

Table 2 Comparison of major clinical outcomes between the two groups of patients
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