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Background: Lumbar infectious spondylodiscitis is a severe spinal condition traditionally managed with antibiotics, though some 
patients require surgical intervention. The heterogeneity in infection sites, causative pathogens, and clinical presentations leads to 
significant variability in surgical approaches, and optimal surgical strategies remain controversial. This study aims to evaluate the 
feasibility, safety, and preliminary efficacy of endoscopic retroperitoneal debridement combined with posterior percutaneous pedicle 
screw fixation for the treatment of lumbar infectious spondylodiscitis.
Methods: This retrospective study analyzed patients diagnosed with lumbar infectious spondylodiscitis and treated with endoscopic 
retroperitoneal debridement at our institution from June 2023 to June 2024. Baseline patient characteristics, operative time, 
intraoperative blood loss, postoperative lesion clearance, changes in inflammatory markers (eg, C-reactive protein[CRP] and erythro
cyte sedimentation rate[ESR]), complication rates, Visual analog scale (VAS) scores for back pain, Oswestry Disability Index (ODI) 
scores, kyphotic angle changes at the infected level, and radiological follow-up outcomes were recorded.
Results: Of the 30 patients, 28 (28/30, 93.33%) showed improvement in clinical symptoms. During follow-up, all patients demon
strated significant improvements in VAS scores and ODI scores compared to preoperative values (p<0.05). At the final follow-up, all 
patients exhibited a kyphotic angle change of less than 8°, and no spinal instability was observed. Computed tomography (CT) at the 
12-month follow-up demonstrated intervertebral bone fusion in 27 cases (27/29, 93.10%). Postoperative inflammatory markers showed 
improved compared with preoperative levels (p<0.001). No infection recurrence or serious surgery-related complications were 
observed during the postoperative follow-up period.
Conclusion: Endoscopic retroperitoneal debridement combined with posterior percutaneous pedicle screw fixation appears to be 
a safe and effective minimally invasive approach for treating lumbar infectious spondylodiscitis. However, long-term efficacy requires 
further validation through prospective studies with larger sample sizes and extended follow-up periods.
Keywords: endoscopic retroperitoneal debridement, lumbar infectious spondylodiscitis, endoscopic technology, minimally invasive 
surgery

Introduction
Lumbar infectious spondylodiscitis, encompassing conditions such as discitis, vertebral osteomyelitis, and spinal 
abscesses, pose significant challenges in clinical management due to their potential for severe morbidity and functional 
impairment. The primary hurdles in treating these infections include difficulties in identifying causative pathogens, 
inadequate infection control, and the risk of complications such as neurological deficits or spinal instability.1,2 
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Conservative treatment remains the preferred approach for managing lumbar infectious spondylodiscitis, typically 
involving prolonged antibiotic therapy and bracing. However, surgical intervention becomes essential when patients 
exhibit worsening infection, compromised neurological function, or spinal instability.3,4 The primary goals of surgical 
treatment are eradicate infection, protect neurologic function and maintain structural alignment.5 The choice of surgical 
approach is critical and depends on the extent of the lesion, anatomical considerations, and the need to minimize 
complications. Traditional posterior approaches may be limited by incomplete access to the anterior vertebral column and 
paraspinal tissues, potentially compromising thorough debridement. Conversely, anterior open surgery, while effective 
for debridement, is associated with significant drawbacks, including extensive tissue trauma, prolonged recovery, and 
increased risk of complications.6 Therefore, endoscopic retroperitoneal debridement has emerged as a promising alter
native. This technique aims to achieve comprehensive lesion clearance and reduce perioperative complications, offering 
a balance between efficacy and minimized surgical morbidity. In 1991, Obenchain7 first reported the use of laparoscopic 
techniques for lumbar spine surgery, primarily for discectomy. In 1996, Regan et al8 expanded the application of 
laparoscopy to the field of lumbar infectious spondylodiscitis, performing abscess drainage and interbody fusion via 
a transperitoneal approach. As a department specializing in spinal infections, we have successfully performed a large 
number of endoscopic retroperitoneal debridements and have introduced innovative surgical techniques, including 
incision design and standardized lesion clearance procedures. This study aims to systematically describe the technique 
and evaluate the clinical efficacy of endoscopic retroperitoneal debridement combined with posterior percutaneous 
pedicle screw fixation for treating lumbar infectious spondylodiscitis, with the goal of providing evidence to address 
the therapeutic challenges associated with this condition.

Materials and Methods
This study was approved by the ethics committee of Shandong Public Health Clinical Center, Shandong University 
(approval number K2025137). Written informed consent was obtained from all patients.

Patient Population
Patients in this study were selected according to the following inclusion and exclusion criteria. Inclusion criteria: (1) 
Diagnosis of lumbar infectious spondylodiscitis confirmed by computed tomography (CT)-guided biopsy; (2) Single- 
segment lumbar infectious spondylodiscitis with or without psoas abscess; (3) Early-stage infection with poor response to 
conservative treatment; (4) Magnetic resonance imaging (MRI) showing high signal intensity in the intervertebral disc on 
T2-weighted images and/or varying degrees of destruction in the adjacent vertebral endplates; (5) Elevated C-reactive 
protein (CRP) or erythrocyte sedimentation rate (ESR); (6) Primary lumbar infectious spondylodiscitis.

Exclusion criteria: (1) Incomplete clinical data or missing follow-up records; (2) Contraindications to surgery or 
refusal of surgical treatment; (3) Asymptomatic patients; (4) Complete paralysis of both lower limbs; (5) Spinal 
deformity or instability.

Preoperative CT-guided lesion biopsy confirmed the causative pathogens in all patients. Additionally, the following 
data were recorded: level and species of infection, antibiotic use, CRP and ESR levels at admission and discharge, 
preoperative and postoperative Visual Analog Scale (VAS) scores for back pain, Oswestry Disability Index (ODI) scores, 
kyphotic angle changes at the infected level, operative time, intraoperative blood loss, postoperative drainage volume, 
timing of drain removal, postoperative hospital stay, modified MacNab Criteria (MNC), and postoperative complications. 
Detailed information is presented in Tables 1 and 2.

Surgical Technique
Positioning
Under general anesthesia, the patient is placed in a standard lateral decubitus position with the abscess and lesion 
oriented upward, and the lower limbs were flexed to relax the psoas muscle. The vertebral endplates should appear as 
a single line on both anteroposterior (AP) and lateral views, with the bilateral pedicle shadows equidistant from the 
spinous process on the AP view and completely overlapping on the lateral view.
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Table 1 Clinical and Treatment Characteristics

Case Age Sex Level Species Antibiotics CRP (0~4mg/L) 
(Hospital Admission)

ESR (M:0~15/F:0~20mm/h) 
(Hospital Admission)

CRP 
(Hospital Discharge)

ESR 
(Hospital Discharge)

1 75 F L3/4 Klebsiella pneumoniae Imipenem 9.34 74 3.85 12

2 61 M L3/4 Mycobacterium tuberculosis HRZE+V 55.29 42 2.81 10

3 37 M L3/4 Escherichia coli Meropenem 17.31 28 1.36 7

4 82 M L2/3 Escherichia coli Imipenem 117.28 38 4.22 20

5 54 M L2/3 Mycobacterium tuberculosis HRZE+V 34.87 28 3.81 15

6 73 F L3/4 Streptococcus intermadius Meropenem 185.84 113 2.58 14

7 64 F L3/4 Mycobacterium tuberculosis HRZE+V 98.87 43 2.71 18

8 38 M L3/4 Mycobacterium tuberculosis HRZE+V+Lzd 125.54 83 3.55 11

9 36 M L3/4 Staphylococcus aureus Vancomycin 75.62 88 5.42 5

10 37 M L4/5 Escherichia coli Imipenem 37.97 29 1.64 6

11 73 F L3/4 Escherichia coli Imipenem 73.07 104 3.44 12

12 63 F L1/2 Klebsiella pneumoniae Meropenem 10.98 79 3.08 10

13 54 F L1/2 Mycobacterium tuberculosis HRZE+V 7.58 44 0.7 16

14 58 M L1/2 Mycobacterium tuberculosis HRZE+V 14.57 44 6.22 8

15 69 M L3/4 Brucella Dox+Rif 42.44 55 8.75 23

16 52 F L3/4 Pseudomonas aeruginosa Piperacillin-tazobactam 19.62 88 7.96 34

17 48 F L4/5 Staphylococcus aureus Vancomycin 12.14 232 3.14 8

18 60 M L2/3 Streptococcus agalactiae Piperacillin-tazobactam 8.67 14 3.41 11

19 52 M L1/2 Klebsiella pneumoniae Meropenem 257.35 96 2.35 13

20 49 M L4/5 Prevotella bivia Imipenem 40.74 89 2.02 12

21 75 M Left psoas 
abscess

Streptococcus constellatus Vancomycin 118.38 86 3.63 10

22 62 M L2/3 Klebsiella pneumoniae Imipenem 58.51 96 3.29 21

23 45 M L1/2 Mycobacterium tuberculosis HRZE+V 70.99 68 2.70 13

24 72 M L3/4 Mycobacterium tuberculosis HRZE+V 53.14 88 3.43 10

25 53 M L4/5 Brucella Dox+Rif 22.46 16 3.91 8

26 25 F L2/3 Mycobacterium tuberculosis HRZE+V 39.86 14 5.85 13

27 68 M L3/4 Staphylococcus epidermidis Vancomycin 10.28 64 5.59 23

28 77 M L2/3 Escherichia coli Meropenem 66.95 65 2.13 10

29 30 F L2/3 Mycobacterium tuberculosis HRZE+V 34.03 12 5.34 22

30 63 F L4/5 Candida albicans Fluconazole 19.88 20 4.22 13

Notes: Bold values represent abnormal CRP and/or ESR levels. 
Abbreviations: F, female; M, male; H, isoniazid; R/Rif, rifampicin; Z, pyrazinamide; E, ethambutol; V, levofloxacin; Lzd, linezolid; Dox, doxycycline; CRP, c-reactive protein, ESR, erythrocyte sedimentation rate.
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Table 2 Surgical Characteristics

Case Operative 
Time (min)

Intraoperative 
Blood Loss (mL)

Postoperative Drainage 
Volume (mL)

Drain Removal 
Timing (days)

Postoperative 
Hospital Stay (days)

Screw 
Fixation

MNC Complication Follow-Up 
(months)

1 105 20 102 5 15 Yes Excellent None 14

2 80 30 75 4 14 Yes Good None 12

3 115 20 24 3 11 Yes Excellent None 16
4 85 40 100 8 18 Yes Good None 12

5 100 50 78 6 9 Yes Good None 12

6 95 20 81 5 13 Yes Good None 13
7 105 15 56 10 12 Yes Good None 12

8 75 50 88 6 8 Yes Good None 14

9 85 20 32 7 11 Yes Good None 16
10 90 25 78 4 8 Yes Good None 13

11 90 50 95 5 6 Yes Excellent None 18

12 110 30 87 6 13 Yes Fair Transient 15
13 90 20 44 6 16 Yes Good None 12

14 85 15 82 5 12 Yes Good None 12

15 90 20 91 5 11 Yes Good None 12
16 100 25 35 5 9 Yes Good None 14

17 105 20 80 6 8 Yes Excellent None 15

18 90 30 48 5 14 Yes Fair Transient 13
19 105 25 47 6 8 Yes Good None 12

20 100 30 57 5 11 No Good None 14

21 60 30 53 13 12 Yes Excellent None 14
22 100 15 30 2 12 Yes Good None 13

23 95 30 94 6 11 Yes Good None 12
24 90 20 23 7 12 Yes Good None 14

25 85 50 32 7 9 Yes Good None 12

26 100 50 18 6 9 Yes Excellent None 12
27 90 20 40 6 10 Yes Good None 14

28 105 15 90 8 13 Yes Good None 13

29 100 20 83 4 12 Yes Good None 12
30 85 30 78 4 10 Yes Good None 12
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Incision
Preoperative fluoroscopic imaging is used to determine the location of the responsible segment, and the skin is marked to 
indicate the intervertebral gap of the affected segment and the positions of each channel. The marked points are as 
follows:

A. Midpoint of the lesion gap.
B. Intersection located 1.5 cm posterior to the posterior margin of the vertebral body and the lesion gap.
C. Intersection located 1.5 cm anterior to the anterior border of the vertebral body and the lesion gap.
D. Anterior superior angle of the vertebral body above the lesion gap (D1) or anterior inferior angle of the vertebral 

body below the lesion gap (D2) (endoscopic channel).
E. 2 cm anterior to the anterior border of the vertebral body at the intersection with the lesion gap, either 4 cm 

cranially (E2) or 4 cm caudally (E1) (Figure 1).

Surgical Procedure
The surgical steps are as follows: a. An incision is made at point B, and a custom balloon is used to create a cavity 
(500–600 mL). b. Trocars are inserted at points C, D1, and E1 (or C, D2, and E2). c. The psoas muscle is dissected and 
exposed up to its anterior edge. d. At the lesion intervertebral gap, the psoas muscle is retracted posteriorly to the 
posterior edge of the vertebral body. e. The intervertebral gap and the margins of the adjacent vertebral bodies are 
exposed transversely. f. The lesion is removed using a curette or osteotome. g. The area is irrigated, bone grafting is 
performed for fusion, a drainage tube is placed, and the incision is sutured (Figure 2). All patients underwent posterior 
lumbar percutaneous pedicle screw fixation postoperatively (except for those solely with psoas abscess).

Outcome Assessment
Operative time, intraoperative blood loss, postoperative drainage volume, postoperative timing of drain removal, post
operative hospital stay, preoperative and postoperative CRP/ESR follow-up results, postoperative complications, VAS 
scores, ODI scores, and the MNC were used to assess the clinical effectiveness. The MNC categorizes outcomes as 
follows: “Excellent” (patient is symptom-free and able to resume daily activities and work), “Good” (slight residual 
symptoms, minor activity limitation, no impact on daily life or work), “Fair” (partial symptom relief, significant activity 

Figure 1 Surgical Incision Design Diagram. (A) Midpoint of the lesion gap. (B) The intersection point 1.5 cm posterior to the posterior margin of the vertebral body and the 
lesion gap. (C) The intersection point 1.5 cm anterior to the anterior border of the vertebral body and the lesion gap. (D) The anterior superior angle of the vertebral body 
above the lesion gap (D1) or the anterior inferior angle of the vertebral body below the lesion gap (D2) (endoscopic channel). (E) 2 cm anterior to the anterior border of the 
vertebral body at the intersection with the lesion gap, either 4 cm cranially (E2) or 4 cm caudally (E1).
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limitation, daily life and work affected), or “Poor” (postoperative symptoms unchanged or worse compared with 
preoperative status).

Statistical Analysis
All the statistical analyses were conducted using SPSS version 23.0. Descriptive data are presented as the means and 
Standard Deviations (SDs). Student’s t tests were used to compare continuous variables when the data were continuous, 
normally distributed, and homoscedastic. Chi-square tests and Fisher’s exact tests were applied to assess differences in 
categorical variables. A p-value < 0.05 was considered statistically significant.

Results
This study included 30 patients with lumbar infectious spondylodiscitis who underwent endoscopic retroperitoneal 
debridement between June 2023 and June 2024. Of these, 29 patients with significant vertebral destruction underwent 
interbody bone grafting followed by posterior percutaneous pedicle screw fixation, whereas the remaining patient, who 
had an isolated psoas abscess with minimal vertebral involvement underwent endoscopic retroperitoneal psoas abscess 
debridement alone.

Among the 30 patients, 19 were male (19/30, 63.33%) and 11 were female (11/30, 36.67%), with a mean age of 56.83 
±14.80 years. The infection levels ranged from L1/2 to L4/5, with 5 cases at L1/2, 7 cases at L2/3, 12 cases at L3/4, and 5 
cases at L4/5. Additionally, one patient had a left psoas abscess. All patients were diagnosed with primary lumbar 
infectious spondylodiscitis. Species including Mycobacterium tuberculosis in 10 cases (10/30, 33.33%), Escherichia coli 
in 5 cases (5/30, 16.67%), Klebsiella pneumoniae in 4 cases (4/30, 13.33%), Staphylococcus aureus and Brucella species 
each in 2 cases (2/30, 6.67%), Streptococcus intermedius, Pseudomonas aeruginosa, Streptococcus agalactiae, 
Prevotella bivia, Streptococcus constellatus, Staphylococcus epidermidis, and Candida albicans each in 1 case (1/30, 
3.33%) (Table 1).

Additionally, the mean operative time was 93.67±11.18 min (range, 60–115 min), mean intraoperative blood loss was 
27.83±11.45 mL (range,15–50 mL), mean postoperative drainage volume was 64.03±25.98 mL (range,18–102 mL), 
mean time to drain removal was 5.83±2.03 days (range,2–13 days), and mean postoperative hospital stay was 11.23±2.60 
days (range, 6–18 days). All patients were followed for a minimum of 12 months, with a mean follow-up of 13.3±1.51 
months (range, 12–18 months). During postoperative follow-up, two patients experienced transient sensory abnormalities 
in the affected lumbar segment, which resolved spontaneously within 1–2 weeks. No recurrence of infection or serious 
surgery-related complications was observed in any patient during the follow-up period (Table 2).

Figure 2 (A) Dissect and expose up to the anterior margin of the psoas. (B) Expose the intervertebral space (lesion). (C) Clear the lesion using a curette or osteotome. 
(D) Expose the affected vertebral body. (E) Implant allogeneic bone for fusion. (F) Irrigate with physiological saline and place a drainage tube.
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This study also found that postoperative CRP and ESR levels were significantly reduced compared to preoperative 
values (p < 0.001). In addition to surgical intervention, these improvements likely reflect the standardized anti-infective 
treatment administered to the patients. Furthermore, VAS and ODI scores demonstrated significant improvements in 
lumbar pain and function, which remained stable throughout the follow-up period (p < 0.05). No signs of spinal 
instability were observed in any cases during follow-up, and the mean kyphotic angle increased by 1.39° (Table 3).

Discussion
In recent years, the incidence of common pathogens associated with lumbar infectious spondylodiscitis, such as 
Methicillin-Resistant Staphylococcus aureus (MRSA) and Mycobacterium tuberculosis (MT), has been increasing in 
endemic regions.9 For patients with identified pathogens and no neurological or structural damage, antibiotics combined 
with bed rest remain the preferred conservative treatment. However, with the rise of antibiotic-resistant bacteria and 
delays in diagnosis, the failure rate of conservative treatment has been increasing, necessitating surgical intervention for 
patients who fail conservative management. Currently, there is significant controversy regarding surgical approaches for 
lumbar infectious spondylodiscitis. We propose and validate the efficacy and safety of endoscopic retroperitoneal 
debridement combined with posterior percutaneous pedicle screw fixation for the treatment of lumbar infectious 
spondylodiscitis.

Recently, surgery for lumbar infectious spondylodiscitis has become increasingly common. Ideal treatment combines 
the universal goals of any spine surgery, which are decompression of the neural elements and stabilization, with source 
control and eradication of the infection.6 Recent advancements in anterior, oblique, and lateral surgical approaches have 
provided improved operative fields for anterior debridement and reconstruction.10,11 The anterior approach not only 
enables precise correction of lumbar lordosis but also optimizes sagittal alignment, offering unique advantages for cases 
of lower lumbar pyogenic spondylitis.12

However, conventional lateral or anterior approaches are often constrained by limited exposure and restricted working 
corridors due to the use of tubular retractors, which may hinder adequate debridement in lumbar infections.13,14 In 
contrast, the retroperitoneoscopic technique used in our study utilizes CO2-induced pneumoperitoneum together with 
flexible endoscopic instruments to create a spacious and well-illuminated operative field, allowing more comprehensive 
lesion clearance without requiring a wide surgical exposure. Moreover, compared with traditional lateral or anterior 
approaches, the retroperitoneoscopic method is distinctly less invasive, requiring only a 1.5-cm incision. Unlike 
procedures that involve muscle splitting or transection,6,15 this technique relies on pneumoperitoneum and gentle blunt 
separation of the psoas muscle, thereby minimizing tissue trauma and facilitating faster postoperative recovery.

From a clinical perspective, significant symptom improvement was observed based on VAS scores and ODI scores in 
our study. Similarly, Choi et al16 demonstrated that percutaneous endoscopic debridement and drainage (PEDD) provided 
immediate pain relief and reduced disability in treating spinal infections, particularly in elderly patients with comorbid 
conditions. Tang et al17 reported that endoscopic debridement significantly reduced operative time and intraoperative 
blood loss, facilitating faster recovery and shorter hospital stays. In this study, the mean operative time was 93.67 ± 
11.18 minutes, intraoperative blood loss was 27.83 ± 11.45 mL, and the average postoperative hospital stay was 11.23 ± 
2.60 days, all of which were significantly lower than those associated with traditional open surgery.

Endoscopic retroperitoneal debridement provides direct access for comprehensive lesion clearance and reliable 
catheter drainage. Specifically, paraspinal, epidural, and psoas abscesses can be successfully treated without opening 

Table 3 Pre- and Post-Operative Clinical Outcomes

Parameter Pre-OP Post-OP Final Follow-Up P-value

CRP 57.99±56.08 3.77±1.78 – <0.001
ESR 64.67±43.22 13.60±6.17 – <0.001

VAS 6.53±1.48 – 3.13±0.85 <0.05

ODI 45.37±4.24 – 13.28±2.48 <0.05
Kyphotic Angle 7.52±4.19 – 8.91±4.46 0.23
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the epidural space because abscesses and infected areas are almost always interconnected.18 Traditionally, for patients 
with isolated psoas abscess, CT-guided percutaneous drainage has limited applicability due to frequent catheter occlusion 
caused by viscous pus. Studies suggest that irrigation during drainage can improve outcomes,19,20 but issues such as 
exudation and inadequate drainage persist. Endoscopic debridement addresses these challenges by thoroughly clearing 
infectious abscesses and achieving wide anterior decompression. This technique also prepares an optimal environment 
for allograft placement to facilitate fusion, while enabling intraoperative local antibiotic administration and continuous 
postoperative drainage (Figure 3). Similarly, endoscopic debridement addresses these challenges by thoroughly clearing 
lesions, allowing local antibiotic application intraoperatively and continuous postoperative drainage. Katara et al21 first 
described retroperitoneoscopic drainage of a psoas abscess in a pediatric patient, and three case series22–24 confirmed the 
safety and efficacy of this approach in patients with psoas abscess secondary to spondylodiscitis. Froiio25 reported 
successful infection control in a patient with a psoas abscess caused by Streptococcus sp. using retroperitoneoscopic 
drainage. Consistent with their findings, in all cases involving abscesses treated with the endoscopic retroperitoneal 
technique in the present study, the abscesses were effectively cleared and brought under satisfactory control.

Figure 3 Case 24 - Lumbar Tuberculosis (A) Preoperative MRI demonstrates a lesion at the L3/4 level with an associated abscess causing spinal cord compression. 
(B) Preoperative CT reveals severe destruction of the L3/4 vertebral bodies accompanied by a posterior wall defect. (C) Postoperative MRI shows complete 
resolution of the abscess and decompression of the spinal cord. (D) Six-month postoperative CT indicates partial fusion of the affected vertebrae without evidence of 
vertebral collapse. (E) Intraoperative exposure of the psoas muscle with abscess clearance. (F) Exposure and debridement of the intervertebral space to remove 
pathological tissue. (G) Exposure of the posterior vertebral wall for spinal canal decompression. (H) Implantation of allogeneic bone graft to facilitate vertebral fusion.
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For cases involving both intervertebral disc and vertebral body infection, endoscopic retroperitoneal debridement not 
only enables thorough lesion clearance but also provides sufficient space for the placement of interbody graft placement 
to facilitate spinal fusion (Figures 4 and 5). In the present study, 29 of the 30 patients who exhibited severe vertebral bone 
destruction underwent anterior allogeneic bone grafting with posterior percutaneous fixation. Follow-up results demon
strated that the majority of these patients (27/29, 93.10%) achieved solid bony fusion. The two patients who did not 
achieve fusion were likely due to insufficient follow-up duration rather than failure of the fusion process. One patient, 
who presented with a psoas abscess with only mild vertebral destruction, underwent lesion clearance alone, followed by 
posterior percutaneous pedicle screw fixation once the infection was controlled, without anterior interbody grafting. 
These findings suggest that endoscopic retroperitoneal debridement combined with allogeneic bone grafting, together 
with posterior percutaneous fixation, effectively promotes stable bony fusion.

Comparison of pre- and postoperative radiographic imaging revealed an average change in local kyphotic angle of 
only 1.39 degrees at final follow-up. The lack of significant postoperative sagittal alignment changes in our cohort may 
be partially explained by the study’s inclusion criteria, as all included patients were without spinal deformity and 

Figure 4 Case 12 -Lumbar infectious spondylodiscitis (Klebsiella pneumoniae) (A and B) Preoperative X-ray revealed narrowing of the L1/2 intervertebral space. (C) 
Preoperative CT demonstrated bone destruction at L1/2. (D) Preoperative MRI (T2 fat-suppressed) indicated abscess formation at L1/2. (E) X-ray at 1 month 
postoperatively. (F) CT at 1 month postoperatively showed initial fusion at L1/2. (G) CT at 3 months postoperatively revealed substantial fusion at L1/2. (H) CT at 10 
months postoperatively confirmed complete fusion at L1/2.
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instability. In addition, several biological and biomechanical factors may also have contributed to rapid structural 
recovery: first, the intervertebral disc annulus, spinal ligaments, and the junction of the cartilaginous endplate are rich 
in mesenchymal cells, where repeated mechanical stimulation or local inflammation may trigger rapid osteogenesis.26,27 

Second, narrowing of the intervertebral space allows rapid contact between the cranial vertebral endplate and the caudal 
endplate of the middle spine, forming a supportive structure posterior to the intervertebral joint. Third, in infectious 
spondylodiscitis, the posterior ligamentous complex typically remains intact, acting as a tension band to inhibit kyphotic 
deformity progression. Postoperative timely fixation and a full course of effective anti-infective therapy, combined with 
improved sagittal alignment, likely further accelerated bone tissue healing.

Common complications of anterior lumbar surgery include vertebral collapse, postoperative ileus, vascular injury, 
nerve injury, ureteral injury, and the need for blood transfusion.28,29 Mehren et al30 reported a vascular/nerve complica
tion rate of 0.37% (3/812) for anterior lumbar surgery. In this study, no significant intraoperative complications were 
observed, with only two patients experiencing transient postoperative sensory abnormalities, which resolved by the end 
of follow-up. This low morbidity rates may be attributed to three main factors. First, as a minimally invasive procedure, it 
involves a short operative duration, substantially reducing the time patients spend under anesthesia. Second, minimal 

Figure 5 Case 18 -Lumbar infectious spondylodiscitis (Streptococcus agalactiae) (A) Preoperative X-ray revealed narrowing of the L2/3 intervertebral space. (B) Preoperative 
CT revealed bone destruction and narrowing of the intervertebral space at L2/3. (C) Preoperative MRI (T2 fat-suppressed) indicated abscess formation at L2/3. (D) X-ray at 
1 month postoperatively. (E) CT at 3 months postoperatively showed substantial fusion at L2/3. (F) CT at 13 months postoperatively confirmed complete fusion at L2/3.
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intraoperative trauma results in reduced blood loss, thereby maintaining stable hemodynamics in patients. Third, rapid 
postoperative recovery enables early ambulation, minimizing complications associated with prolonged bed rest.

This study has several limitations, including a small sample size and the absence of a control group. All enrolled cases 
involved single-level lumbar infectious spondylodiscitis, and the efficacy of endoscopic retroperitoneal debridement for 
multi-level lumbar infectious spondylodiscitis remains unclear. We believe that multicenter, long-term follow-up 
randomized controlled trials are necessary to address these limitations. Nevertheless, this study demonstrates that 
endoscopic retroperitoneal debridement is a feasible option for treating lumbar infectious diseases.

Conclusion
Endoscopic retroperitoneal debridement combined with posterior percutaneous pedicle screw fixation is an effective and 
reliable approach for treating lumbar infectious spondylodiscitis. This method efficiently clears the lesion, significantly 
improves patient symptoms, and is associated with low postoperative complication and infection recurrence.
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