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Background: Clinical management of lumbar infectious spondylodiscitis is challenging due to its variable presentation and complex
course, and its treatment remains controversial. This study aims to evaluate the clinical efficacy of unilateral biportal endoscopic
(UBE) debridement and drainage for treating lumbar infectious spondylodiscitis.

Methods: We retrospectively analysed sixteen patients diagnosed with lumbar infectious spondylodiscitis who underwent UBE
debridement and drainage between April 2022 and July 2023. Biopsy specimens were sent to the laboratory to identify pathogens
immediately after surgeries. Clinical outcomes were assessed by the visual analog scale (VAS) scores of the back, Oswestry Disability
Index (ODI), the modified MacNab criteria (MNC), and regular serological tests at pre- and post-operation.

Results: Fourteen patients (87.5%) experienced a significant improvement in their clinical symptoms. Their VAS and ODI scores
significantly improved compared to those before the operation throughout the follow-up (p<0.05). The modified MNC at the last
follow-up indicated that 87.50% of these participants were rated excellent or good. Causative bacteria were identified in 13 (81.25%)
of 16 biopsy specimens. At the final follow-up, all patients’ kyphotic angle changes were less than 10° without spinal instability. A 12-
month follow-up CT scan revealed bony intervertebral fusion in 10 cases (62.5%). The postoperative regular serological tests were
significantly improved than before surgery (p< 0.05). No recurrent infections or significant surgery-related complications were
observed during postoperative follow-up.

Conclusion: UBE surgery was successful in debridement, back pain relief, and bacteriologic diagnosis of lumbar infectious
spondylodiscitis. This procedure could be an effective alternative for patients when conservative treatments fail.

Keywords: lumbar infectious spondylitis, unilateral biportal endoscopy, UBE, negative pressure drainage, endoscopic debridement,
minimally invasive surgery

Introduction

Infectious spondylodiscitis is characterized by infections of the disc, adjacent vertebral bodies, joints, and soft tissues and
may even cause epidural abscesses, leading to significant clinical symptoms such as severe back pain, segmental
instability, spinal deformity, and paralysis." Immunocompromised, diabetes mellitus, oncological diseases, AIDS, etc.,
are susceptibility factors for infectious spondylodiscitis.> These conditions can lead to the spontaneous development of
this disease following the spread of hematogenous infections from other inflammatory sites or following spinal surgery or
diagnostic procedures.” Despite being not uncommon, infectious spondylodiscitis has been a challenging clinical issue
due to difficulties in diagnosis, identification, and controversy surrounding treatment guidelines.*>
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The primary therapeutic principles of infectious spondylodiscitis are eradicating infection, protecting neurological
function, and restoring spinal stability. Conservative antibiotic treatment involves identifying pathogenic bacteria from a
blood culture or CT-guided biopsy.> However, blood cultures have poor sensitivity, and the drainage tube placed under
CT-guided biopsy often fails due to viscosity of pus or necrotic tissues blocking the drainage tubes.*® Furthermore, it is
also important to note that lumbar infectious spondylodiscitis occurs in deep tissues, and the disc’s natural anatomical
structure presents a significant challenge in administering effective antimicrobial therapy; therefore, simple drug therapy
does not always result in the desired results. Traditional open surgery, employing an anterior, posterior, or a combined
anterior-posterior approach, has been clinically demonstrated effective for debridement and fusion.” Nevertheless, it has
obvious drawbacks, such as a lengthy surgical procedure, significant trauma, and a slow recovery following surgery.® In
addition, some patients’ general condition is suboptimal due to chronic infections, making it difficult to tolerate the
incision, debridement, and drainage processes.” '

Percutaneous endoscopic surgery, including uniaxial endoscopic surgery and unilateral biportal endoscopic (UBE)
surgery, is an increasingly popular technique for treating degenerative spinal diseases and replacing more open surgeries.”
3 Tt achieves clinical effects comparable to open surgery with a reduced risk of iatrogenic injury. The uniaxial
endoscopic technique has been applied to treat infectious spondylodiscitis.'~> However, limited vision and maneuver-
ability challenge thorough debridement, and irrigation cannot be accomplished through a single incision.

Recently, the UBE technique, which employs a flexible percutancous endoscope, has been extensively utilized to treat
degenerative spinal diseases.'* UBE can be manipulated continuously in a more transparent and adjustable surgical
vision under high-definition arthroscopes than uniaxial endoscopic techniques.'>'® Moreover, flexible and unrestricted
working tubes have also demonstrated enhanced maneuverability and convenience, thereby increased efficiency and
reduced iatrogenic injury.'® Consequently, the UBE technique may theoretically provide superior results to uniaxial
endoscopy when treating infectious spondylodiscitis.'*'"'®

However, few studies have reported the clinical effectiveness of UBE for lumbar infectious spondylodiscitis. This
study aims to describe the surgical technique and investigate the clinical and radiological outcomes associated with UBE
debridement and physiological saline irrigation as a solution for lumbar infectious spondylodiscitis.

Materials and Methods
This study was approved by the ethics committee of Wuxi Ninth People’s Hospital Affiliated to Soochow University
(approval number KS2024040). Written informed consent was obtained from all patients.

Patient Population

This study enrolled sixteen patients diagnosed with lumbar infectious spondylodiscitis who underwent UBE procedures
at our institute between April 2022 and July 2023. A total of 10 women and 6 men participated, with an average age of
60.19 years (46~75). The diagnosis of infectious spondylodiscitis was made following a clinical examination, which
included elevated values for white blood cells (WBC), erythrocyte sedimentation rate (ESR), C-reactive protein (CRP),
X-ray and magnetic resonance imaging (MRI). The microbiology report includes the results of both microscopy and
culture, as well as a list of isolated pathogens.

We included patients who fulfilled the following inclusion criteria: (1) Intolerant back and/or radiating pain caused by
single lumbar infectious spondylodiscitis; (2) X-ray showed narrowing of the intervertebral disc space and variable
degrees of destruction of the adjacent vertebral endplates; and MRI findings showed disc hyperintensity on T2-weighted
MRI imaging and/or variable degrees of destruction of the adjacent vertebral endplates; (3) early-stage spondylodiscitis
and insufficient response to conservative treatments; (4) complicated spondylodiscitis in older patients and/or with a
compromising medical condition; (5) elevated ESR and CRP values. Patients who met the following criteria were
excluded from the study: (1) without symptoms; (2) coexisting with large prevertebral abscesses or extensive epidural
abscesses; (3) accompanied with spinal disorders of other segments that require surgical treatment together, such as
thoracic spinal stenosis, kyphosis deformity etc; (4) complete paralysis of lower limbs; (5) had surgical contraindications
or refused surgical treatment; and (6) had lumbar spine instability.

3696 https: Journal of Inflammation Research 2025:18



Chu et al

Surgical Technique

The patient was placed in a prone position after general anesthesia. The lesioned intervertebral space was located by
fluoroscopy. We selected the side with the most severe compression for the surgical approach. The inner edge of the
pedicle was used as a vertical reference line, and the working portal incision was made at the upper edge of the lower
lamina. The viewing portal was about 2.5-3 cm above the working portal, with adjustments made based on the thickness
of the soft tissue. Furthermore, the position of the viewing and working portals on the right side was slightly lower than
on the left side. Then, a sequential dilator was used to expand the portals. Intraoperative fluoroscopy confirmed the
sequential dilators converged on the lesioned intervertebral space. The plasma radiofrequency was used for bleeding
control and soft tissue separation from the bone surface, and a preliminary workspace was established (Figure 1A).

Hemilaminectomy was performed using a diamond burr and Kerrison rongeurs along the inferomedial edge of the
cranial lamina until the attachment of the cephalad of ligamentum flavum (LF) was reached (Figure 1B and C). For more
efficient bone removal, the burr should still along the disarticulation of LF. Further drilling along the superior articular
processes’ (SAP) medial edge and the caudal lamina’s rostral edge until the inferior LF’s attachment was reached. An
intraspinal abscess requires an expanded bone window extending 2—3 mm beyond the abscess border. After bone drilling,
the deep LF layer’s superior and inferior attachments were released, and LF was removed en bloc (Figure 1D).

Then, a blunt dissector can be used to carefully detach the infected disc and dural sac, as inflammation can cause
adhesions between them. Nucleus pulposus forceps were employed to remove the infected nucleus pulposus, inflamma-
tory granulation tissue, and damaged endplate tissue (Figure 1E). Plasma radiofrequency was applied to remove the
necrotic tissue and abscess wall surrounding the lesion. Saline was employed to flush the intervertebral space consistently
(Figure 1F). Plasma radiofrequency was used to remove the necrotic tissue and abscess wall around the lesion, and the
intervertebral space was continuously flushed with saline. Finally, after checking the nerve roots and dural sacs without
obvious compression (Figure 1G), one drainage tube was placed through the intervertebral foraminal channel into the
intervertebral disc space and fixed (Figure 1H). The endoscope and the working channel were withdrawn, and the
incision was closed. Tissues from the lesions removed intraoperatively were sent for pathological examination and

cultured for bacterial growth.

Figure | Intraoperative endoscopic images of the UBE procedure. (A) Bleeding control and soft tissue detachment were performed with a bipolar radiofrequency
instrument. (B and C) A high-speed diamond burr and Kerrison rongeurs were used to remove the lamina to expose the attachment of the LF. (D) Kerrison rongeurs were
employed to remove the LF. (E) The infectious disc was removed with a nucleus clamp. (F) Plasma radiofrequency removed the necrotic tissue and abscess wall around the
lesion. (G) Thorough debridement was achieved. (H) Negative-pressure drainage was placed in the infectious disc space.
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Outcome Assessment

The visual analog scale (VAS) scores of the back, Oswestry Disability Index (ODI), the modified MacNab criteria
(MNC), and regular serological tests were used to assess the effectiveness at pre-operation, post-operation (1 day, 1
week, | month and 3 months after surgery), and final visit. Following UBE surgery, biopsy specimens were sent to the
laboratory to isolate, culture, and identify pathogens. The MNC evaluates clinical efficiency with “Excellent” (patient
symptom-free, able to resume everyday life and work), “Good” (slight symptoms remain, activity slightly limited, no
effect on life and work), “Fair” (some symptom relief, activity significantly limited, life and work affected) or “Poor”
(post-operation symptoms the same or worse as pre-operation symptoms).'®

Statistical Analysis

All the statistical analyses were conducted using SPSS version 23.0. Descriptive data are presented as the means and
SDs. Student’s t tests were used to compare continuous variables between two groups when the data were continuous,
normally distributed, and homoscedastic. Chi-square tests and Fisher’s exact tests were applied to evaluate differences
between the two groups in other categorical variables. Differences during the postoperative follow-up period were
analyzed by one-way variance analysis. p< 0.05 was considered to indicate statistical significance.

Results
In this study, 16 patients met the inclusion criteria without exclusion criteria, and their medical records were studied.
Table 1 summarizes these patients’ demographic information and clinical outcomes following UBE surgery. The
infection levels ranged from L2/3 to L5/S1, including 3 with L2/3, 4 with L3/4, 6 with L4/5, 3 with L5/S1, 2 with
postoperative infection, and 2 with epidural abscess. The mean operative time was 55.31+16.42 min (range 35~70 min),
and hospital stay after surgery was 5.72+2.07 days (range 3~11 days). All patients were followed for at least 12 months;
the mean follow-up was 17.64 months (12~27 months).

Immediately after surgery, fourteen patients (87.5%) experienced significantly alleviated back symptoms
(Supplementary Table 1). Based on their ODI scores, these patients’ lumbar function had significant improvement and
remained stable throughout follow-up (p>0.05). In addition, the modified MNC at the last follow-up indicated that

Table | Patients’ Demographic Data and Clinical Outcomes

Case no. Aage Gender Infection Level Pain MNC Culture Pathology Complication
(Years) Relief
| 58 M L3/4 Immediate Good ORSA Inflammation None
2 46 F L4/5 Immediate Good No growth Positive None
3 74 M L4/5 with epidural abscess Immediate | Excellent OSSA Inflammation None
4 62 M L4/5 postoperative Immediate Good Streptococcus viridans Inflammation Transient
infection paresthesia
5 48 F L3/4 None Fair ORSA Positive None
6 53 M L2/3 Immediate | Excellent Streptococcus Inflammation None
pneumoniae
7 49 F L5/S1 Immediate Good Escherichia coli Positive None
8 56 F L3/4 with epidural abscess Immediate Good OSSA Inflammation None
9 67 M L4/5 Immediate Good ORSA Positive None
10 71 M L3/4 Immediate Good OSSA Positive Transient
paresthesia
I 60 M L2/3 Immediate Good OSSA Positive None
12 59 M L5/S| postoperative Immediate | Excellent Enterococcus faecalis Inflammation None
infection
13 75 F L4/5 Immediate Good ORSA Inflammation None
14 65 M L2/3 None Fair No growth Positive None
15 57 F L3/4 Immediate Good OSSA Inflammation None
16 63 M L4/5 Immediate Good No growth Positive None

Abbreviations: M, male; F, female; OSSA, oxacillin-sensitive Staphylococcus aureus; ORSA, oxacillin-resistant Staphylococcus aureus.
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87.50% of these participants were rated excellent or good, including three with exceptional outcomes and ten with
favorable outcomes. The remaining two patients, who had a persistent infection and severe back pain, underwent
posterior debridement with accompanying autograft interbody fusion two weeks after UBE surgery. No recurrent
infection and surgery-related significant complications were found among these patients during follow-up after surgery
except in 2 patients who complained of transient paresthesia in the infectious lumbar segment, which loosened in one to
two weeks. Causative bacteria were isolated in 13 (81.25%) of 16 infected tissue biopsy specimens (Table 1). Nine
patients were found to have staphylococcus aureus infections; 5 were oxacillin-sensitive strains, and 4 were oxacillin-
resistant strains. The other four patients were infected with streptococci viridans, streptococcus pneumonia, Escherichia
coli, and enterococcus faecalis, respectively. Systemic antibiotics were administered according to sensitivity studies for
identifying pathogens. No pathogens were isolated from the other three patients (18.75%). Broad-spectrum antibiotics
were administered to these patients after UBE surgery. Two of them had positive outcomes following surgery and
recovered without significant incidents after at least 12-week broad-spectrum antibiotic treatment. Another patient
suffered from persistent back pain and progressive infection after UBE surgery. This patient eventually underwent
open posterior debridement and autograft interbody fusion, and the pathogen was finally identified as oxacillin-resistant
Staphylococcus aureus (ORSA).

Fourteen (87.50%) patients responded positively to UBE surgery and were successfully treated with injectable
antibiotics or full-course antimicrobial chemotherapy (Figure 2). Pre- and post-operative X-rays were taken to evaluate
the kyphotic angle and spinal stability. The sagittal alignment was not significantly different (mean kyphotic angle
change: —1.57°), and all patients had a kyphotic angle change of less than 10° at the final follow-up (Table 2). Although
all cases’ sagittal X-rays showed decreased disc height during follow-up, no patient had spinal instability. A 12-month
follow-up CT scan revealed bony intervertebral fusion in 10 cases (62.5%). Table 3 presents the changes in serological
values pre- and post-operative surgery in the 14 successfully treated patients. In these patients, elevated CRP values

Figure 2 Pre-and postoperative X-ray, magnetic resonance imaging (MRI), and computed tomography (CT) scans. (A and B) Preoperative and 12 months follow-up X-rays.
At the left L4/5 level, the intervertebral space narrowed. (C and D) Preoperative and |2 months follow-up sagittal CT images of the lumbar spine show that the bony fusion
was achieved. (E) Postoperative 3-dimensional CT image. (F-K) Preoperative and |2 months follow-up sagittal and axial MRI scans showed that the infectious lesion had
recovered, and the epidural abscess had disappeared. The yellow and red lines represent the axial planes in (H and |, respectively).
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Table 2 Kyphotic Angle Change in Infected Level

Kyphotic Angle Change No. (%)
<0° 9 (64.28)
0°~5° 3 (21.44)
5°~10° 2 (14.28)
Mean kyphotic angle change at the final follow-up —-1.57°

Table 3 Pre- and Post-Operative Clinical Outcomes and Serological Detections

Parameter Pre-OP I day I week I month 3 months Final
Post-OP Post-OP Post-OP Post-OP follow-up
VAS 831145 3.94%1.65 2.69+0.87 2.19+0.75 1.13£1.02 1.06£1.06
ODI 44.32+5.46 - - 19.42+3.21 14.24£2.10 12.73£2.31
CRP 93.50+62.41 108.81£61.62 52.75+38.71 15.31£14.49 7.06+4.25 6.311.78
ESR 75.63+34.95 80.63+37.31 57.63+28.01 41.56+18.68 18.56+9.47 11.31£6.12
WBC (x10%/L) 10.51£3.94 12.71£3.15 8.78+2.01 6.92x1.12 7.05+1.22 6.57+0.98

returned to normal ranges within one to six weeks (average 4.2 weeks) (Supplementary Table 2). In contrast, elevated

ESR values decreased irregularly to half their pre-treatment levels within 3 to 6 weeks (mean 5.1 weeks) (Supplementary
Table 3). In addition, WBC count was elevated in only seven (43.75%) of these patients, which seemed to be a relatively
low likelihood of spinal infection (Supplementary Table 4).

Discussion

Infectious lumbar spondylodiscitis is on the rise, particularly among elderly, immunocompromised, and comorbid
patients.’ The disease manifests in various forms and has a complex course, making diagnosis and treatment difficult.*>
There is substantial evidence that conventional open surgery treats lumbar infectious spondylodiscitis safely and
effectively.”’ Recently, minimally invasive surgery has gained popularity and gradually replaced traditional surgery to
some extent, thereby reducing many adverse outcomes associated with conventional surgery.'”> UBE has advanced
significantly as a minimally invasive technique due to its high efficiency, extensive decompression, flexible surgical field,
and gentle learning curve.'* ' In this study, we evaluated the clinical efficacy of UBE debridement and drainage for
treating lumbar infectious spondylodiscitis.

Conservative therapy with sensitive antibiotics, nutritional support, and bed rest is adequate for patients with minor
damage or in the early stages of lumbar infectious spondylodiscitis. However, blood cultures have inferior sensitivity,
lumbar infectious spondylodiscitis occurs in a deep location, and the disc’s natural anatomical structure makes it difficult
to administer an effective antimicrobial therapy; therefore, simple drug therapy does not always produce the desired
result.>*® CT-guided drainage tube placement and biopsy is another frequently used and effective conservative treatment.
However, the drainage tub often fails due to viscosity of pus or necrotic tissues blocking the drainage tubes. Histological
examinations and cultures of samples taken from infection sites are the most reliable tests for determining the causative
bacteria.

Nevertheless, CT-guided biopsy faces challenges in obtaining enough infected tissue, resulting in a low rate of
positive bacterial culture results.®*' This study identified causative bacteria of infected lesions in 13 of 16 patients.
Among these identified cases, Staphylococcus aureus was the most common strain (9/13), and the isolation rate was
consistent with previous reports such as Patel et al.**> Additionally, there were three cases with negative biopsy culture
results, in which the preoperative use of antibiotics, combined bacterial pollution, and laboratory conditions against
insensitive strains may be the causes. Although the postoperative bacterial culture was negative, these patients treated
with 12-week broad-spectrum antibiotics following UBE surgery achieved satisfactory clinical results. In addition, WBC,
CRP, and ESR significantly decreased one week after surgery compared to before. At the last follow-up, these serological
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examinations returned to the normal range. It’s worth noting that the elevated ESR and CRP were significantly more
reliable than the increased WBC for the early diagnosis of lumbar infectious spondylodiscitis in our study.

When antibiotic treatment fails to provide satisfactory results, the spinal deformity progresses, lumbar instability
develops, epidural abscesses form, or neurological damage occurs, surgical intervention may be necessary for patients
with lumbar infectious spondylodiscitis.>> The traditional open surgical procedure involves anterior, lateral, and posterior
debridement and bone graft fusion with internal fixation.” These procedures can complete debridement, identify bacteria,
and provide an internal solid fixation. Consequently, rapid pain relief, immediate spinal stabilization, and improved
neurological functions were achieved.”* However, it comes with significant trauma, prolonged surgery time, more
bleeding, slower postoperative recovery, and a high complication rate.® Elderly patients or patients with comorbid
underlying diseases often cannot tolerate it '?

With the advancement of spinal surgical techniques and the development of minimally invasive concepts, endoscopic
techniques have been widely used to treat lumbar spine diseases.'”>>*° Several studies have demonstrated that patients
with lumbar infectious spondylodiscitis who were insensitive to antibiotic treatment were treated with uniaxial endo-
scopic debridement and irrigation and drainage, with routine postoperative anti-infective treatment.'*>° These patients’
back pain was significantly relieved immediately after endoscopic surgery, and the clinical efficacy was satisfactory,
although the causative pathogens could be identified in only 45% of the cases.”' These results indicate that endoscopic
techniques are viable strategies.

Compared to uniaxial endoscopic techniques, UBE, a novel minimally invasive spinal technique, has several
advantages, including clear and flexible surgical field, extensive decompression, and high efficiency.'* By performing
UBE surgery, infected and necrotic tissue can be removed more efficiently and safely from the disc and even the epidural
space. These advantages may be because arthroscopy provides a three-dimensional view and flexible surgical vision
allowing surgeons to perform debridement more meticulously and prevent unnecessary injuries.'> Furthermore, UBE has
a separate working and observing channel, which enables traditional instruments to be operated freely, increasing surgical
instruments’ flexibility and mobility and making manipulation more convenient and movement space more extensive.?®
These advantages make UBE surgery more effective at removing bony structures and debriding infected lesions. In the
present study, despite the bony window being opened more extensively than a discectomy conducted with UBE surgery,
the sagittal alignment was not significantly different between that before and after surgery, and all patients had a kyphotic
angle change of less than 10° at final follow-up.

Moreover, over half of the cases achieved bony intervertebral fusion at the 12-month follow-up. These above results
indicated that the spinal stability was not compromised after the extensive bone window was opened during UBE surgery.
Thus, we can remove enough bony structures without disturbing the spine’s stable structures to perform a thorough
debridement. This advantage is particularly evident in patients with lumbar infectious spondylodiscitis coexisting with
epidural abscesses.

Intraoperative irrigation with large amounts of saline can wash out most pus, pathogenic bacteria, and inflammatory
necrotic tissues. Further, large-diameter negative-pressure drainage can continuously suck out pathogens from the
infection site following surgery. In the current study, adequate debridement with large amounts of saline irrigation and
full-course specific antimicrobial treatment resulted in satisfactory outcomes. The patient was relieved of intractable back
pain immediately after the procedure. VAS scores significantly decreased, and ODI scores significantly improved
throughout follow-up. ESR, CRP, and WBC values at different time points postoperatively, except 1-day post-surgery,
were reduced considerably than before surgery and recovered to the normal range at the final visit. No recurrent infection
and surgery-related significant complications were observed among these patients during follow-up after surgery except
in 2 patients who complained of transient paresthesia in the infectious lumbar segment, which alleviated in one to two
weeks. At the last follow-up, the modified MNC indicated that 87.50% of these participants were rated excellent or good,
which illustrated that the therapeutic effect of UBE was satisfactory.

However, for patients in poor general condition who cannot receive general anesthesia, uniaxial endoscopic surgery
through the transforaminal approach under local anesthesia is more appropriate. UBE surgery is mainly performed
through the interlaminar approach, the nerve roots are inevitably stretched, leading to intraoperative pain. Therefore,
relief of this discomfort cannot be achieved solely through local anesthesia. In contrast, transforaminal approaches are
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less invasive to the nerve roots, making local anesthesia generally sufficient to alleviate intraoperative pain. Recently,
interlaminar approaches have also been conducted using local anesthesia combined with intradural anesthesia.”’-*® This
type of anesthesia effectively and safely manages intraoperative pain during percutaneous endoscopic surgeries via the
interlaminar approach. However, this combined anesthesia method may not be suitable for cases involving lumbar
infectious spondylodiscitis, as the extent of lesion removal must be assessed intraoperatively, resulting in unpredictable
operating time. Hence, performing uniaxial endoscopic surgery via the transforaminal approach under local anesthesia is
more appropriate for patients in poor general condition who cannot receive general anesthesia since anesthesia medica-
tions can be re-administered if the procedure takes longer than anticipated.

Moreover, via the transforaminal approach, uniaxial endoscopy offers more benefits for patients with lesions limited
to the discs. This technique minimizes surgical manipulation, which reduces exposure to nerve tissue and surrounding
structures compared to UBE surgery, thus limiting the spread of inflammation. However, for patients presenting with an
epidural abscess or extensive bone destruction, UBE surgery is more beneficial. Firstly, UBE can effectively remove a
broader range of lesions due to its enhanced maneuverability and convenience. Secondly, UBE allows for simultaneous
resection and irrigation, providing further benefits to the patient.

This research has some limitations that need to be considered. First, the small sample size of this study makes it
necessary to conduct future research to reach a more definitive conclusion. Secondly, this research was a retrospective,
non-controlled trial with no randomly assigned subjects or reasonable controls. Moreover, this was a single-center study,
which might not represent the university population. Therefore, it would be necessary to extend the evaluation of this
technique to a multicenter study.

Conclusion

UBE surgery was successful in debridement, relief of back pain, and bacteriologic diagnosis of lumbar infectious
spondylodiscitis. This procedure could be an effective alternative for patients with an inferior response to conservative
treatment.
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