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Objective: The purpose of this study is to evaluate the safety and efficacy of a percutaneous endoscopic debridement and drainage for lumbar infections with early epidural abscesses.



Methods: Eight cases of early epidural abscess underwent lumbar intervertebral space debridement and drainage by percutaneous endoscopic. Laboratory indicators, pathogenic microorganisms and complications were documented, and the ASIA scores were used to assess preoperative and postoperative neurological function changes. Additionally, the VAS was used to evaluate the therapeutic effect.



Results: The average duration of the drainage tube was 11.25 ± 3.96 days (7–20 days), and the epidural abscess was eliminated after the tube was taken out. Postoperative CRP (14.40 ± 12.50 mg/L) and ESR (48.37 ± 16.05 mm/1 h) were significantly lower than the preoperative CRP (62.5 ± 61.1 mg/L) and ESR (75.30 ± 26.20 mm/1 h). The VAS score after the operation (2.50 ± 0.92 points) was significantly lower than the one before the surgery (8.25 ± 0.83 points). 5 patients experienced lower extremity pain and neurological dysfunction prior to surgery, however, after drainage, the lower extremity pain dissipated and the lower extremity muscle strength improved in one patient. All 8 patients were followed up for a period of (28.13 ± 10.15) months, including 3 patients with spinal segmental instability who had lumbar bone graft and internal fixation for the second stage. At the end of the follow-up, all 8 patients were clinically cured without any progressive nerve injury, paraplegia or recurrence of infection.



Conclusion: Percutaneous Endoscopic Debridement and Drainage is an effective way to drain intraspinal abscesses, thus avoiding any potential progressive harm to the spinal cord.
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1. Introduction

Epidural abscess is a rare spinal infection that was first mentioned by Giovanni Battista Morgagni in 1,761 (1, 2). The rate of this occurrence among inpatients is usually between 0.2 and 2.0 per 10,000 (3); however, with the advancements in imaging technology, the incidence has risen to 2–8/10,000 (4, 5). It is commonly seen in individuals aged between 30 and 60 and there is a male to female ratio of 1:0.56 (6). This infection is serious and requires prompt surgical treatment to prevent long-term neurological damage. The mortality rate is approximately 3.7%–5% (7).

Surgery is the initial treatment option for epidural abscesses, and it is usually combined with antibiotic therapy. A classic surgical procedure is a total laminectomy, which requires the spinous process and both vertebral lamina to be taken out, as well as a portion of the posterior longitudinal ligament to be cut in order to open the intervertebral space and drain the abscess (8, 9). Surgery, however, can bring about several complications such as spinal instability (10), infection spread, and recurrence (11), and a large number of patients are unable to tolerate the procedure, leaving them with no other treatment options. There is disagreement regarding whether epidural abscesses without neurological symptoms should be surgically treated, yet it is essential to intervene in cases of advanced disease and potential neurological damage. However, conventional surgery may aggravate the condition. It is now necessary to find a suitable and minimally invasive approach to drain the abscess, regulate the infection, and control the spinal cord injury.

Owing to the recent developments in minimal invasive technology, Percutaneous endoscopic decompression has become a helpful supplementary treatment for lumbar diseases, and it is also of great use in lumbar infection cases (12). In the Department of Orthopedics at the 960th Hospital of the PLA, 8 cases of lumbar epidural abscess were documented between November 2017 and September 2021, with 4 males and 4 females. The treatment of choice was a combination of percutaneous endoscopic debridement and drainage (PEDD) with antibiotics, resulting in a definite curative effect.



2. Materials and methods


2.1. General information

During the period from November 2017 to September 2021, the Department of Orthopedics of the 960th Hospital of the PLA managed 8 cases of lumbar epidural abscess, comprising of 4 males and 4 females, with a mean age of 54.50 ± 15.33 years (ranging from 31 to 80 years). Upon admission, the team conducted routine interrogations and physical examinations, as well as x-ray, CT and MRI scans, to confirm the diagnosis of spinnal infection. Patients who have combined urination and defecation disorders, or who have lower limb major muscle group muscle strength lower than Grade 3, those with systemic infection or septic shock, those with incomplete clinical data, and those whose diagnosis is unclear and lack pathological support, will be excluded from the study. All the patients experienced low back pain, and 6 of them had fever. The lesion segments were identified as L1/2 in 1 case, L2/3 in 2 cases, L4/5 in 3 cases, and L5/S1 in 2 cases. One case of epidural abscess was located in the dorsal dural sac, while the remaining cases were located in the ventral dural sac. Additionally, 5 cases had neurological signs in their lower limbs. The onset of the illness was estimated to be between 14 and 120 days, with an average of 22 ± 34.12 days. One patient had diabetes mellitus, another had primary aldosteronism, two had a history of surgery, one had rheumatoid arthritis and was taking long-term oral steroids, two had been confined to bed for more than one month, and four had no complications. Further information can be found in Tables 1–3.


TABLE 1 Analysis of the clinical characteristics of epidural abscess.

[image: Table 1]


TABLE 2 Laboratory and imaging findings.
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TABLE 3 Treatment and prognostic analysis.
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2.2. Laboratory and imaging findings

All the patients presented with intervertebral space infection complicated by vertebral end plate osteomyelitis or spondylitis, with five patients exhibiting paravertebral abscess and six patients displaying vertebral bone destruction and three patients demonstrating spinal instability. On admission, there was no marked increase in white blood cell count, however, ESR and CRP were both elevated to varying degrees, with two patients exhibiting a notably high CRP level (>100 mg/L). MRI scans revealed inflammatory changes of the intervertebral disc, edematous adjacent vertebral body, osteomyelitis, paravertebral and epidural abscess formation, as well as diffuse enhancement of the intervertebral disc and vertebral body, and cystic enhancement in the epidural space with an irregular rim.



2.3 Surgical methods and treatment outcomes

If there were no systemic infection symptoms and ESR and CRP levels were not increasing, PEDD could be conducted under local anesthesia. During the operation, specimens were taken for bacterial culture, drug sensitivity testing, and pathological examination. Patients were placed in prone or lateral decubitus positions, with a thoraco-iliac pillow and abdomen suspended. The C-arm machine was then positioned and the middle line of the iliac crest and spinous process was marked, determining the puncture point. The spinous process was 8–12 cm away, and 1% lidocaine was used for local infiltration anesthesia. With the help of the C-arm, the needle was punctured through Kambin's safety triangle and into the lesion intervertebral space. Then under endoscopy, a visual circular saw can be used to cut away a section of the lumbar facet joint process from the ventral side. Forceps were used to extract the infected nucleus pulposus and endplate tissue until fresh blood was seen. Subsequently, if the imaging reveals the abscess is on the ventral side of the spinal canal, the endoscope should be inserted into the abscess area. Conversely, if the abscess is on the dorsal side of the spinal canal, the endoscope should be inserted into the ventrolateral side close to the abscess. Additionally, plasma electrode was used to remove the necrotic tissue and abscess wall around the lesion. During the operation, 3,000–6,000 ml of normal saline was administered to continuously flush the abscess cavity, and the tissues procured during the operation were retained for bacterial culture, drug sensitivity, and pathological tissue biopsy. Radiofrequency electrocoagulation was employed to suppress bleeding, a two-lumen drainage tube was affixed, and a dressing was applied to cover the incision.

Pathogenic culture results were positive in 3 out of 4 cases, amounting to a positive rate of 75%. This included 1 case of methicillin-resistant Staphylococcus aureus, 1 case of Escherichia coli, and 1 case of Klebsiella pneumoniae, though a specific infection bacterial culture was not done. Patients diagnosed with Mycobacterium tuberculosis were administered a combination of four anti-tuberculosis drugs, namely isoniazid, rifampicin, ethambutol and pyrazinamide, for a period of 12 to 18 months. For Brucella cases, doxycycline, rifampicin and compound sulfamethoxazole tablets were prescribed for 3–6 months. Three patients with positive culture results were treated with antibiotics that were sensitive to the infection, and one patient with negative culture results was given second-generation cephalosporin. The suggested period of antibiotic use is 4–6 weeks, once ESR and CRP have returned to their normal or steady values (13). The indwelling time of the drainage tube was 11.25 ± 3.96 days (7–20 days). The criteria for the removal of the drainage tube were: (1) the patient's pain had gone and the drainage fluid had become clear; (2) there had been a substantial and constant decrease in the Erythrocyte sedimentation rate and C-reactive protein; (3) the bacteria cultures of the blood and drainage fluid were negative on two consecutive occasions (14); and (4) there was no alteration in the drainage fluid's quantity over the course of three days. After the drainage tube was taken out, lumbar MRI was conducted to assess the alterations of the abscess. The pathological findings were mainly characterized by necrotizing exudation, caseous necrosis, both acute and chronic inflammatory cell infiltration, and micropurulent foci. Two patients underwent posterior bone graft fusion and pedicle screw fixation, and one patient went through extreme lateral approach fusion and internal fixation. The average follow-up period was 28.88 ± 16.15 months (ranging from 9 to 53 months).

The ASIA neurological function score, which ranges from 1 to 5 points, was utilized to evaluate the neurological function at admission. Higher scores signify less damage to the neurological function. This score was also re-evaluated after transforaminal endoscopic drainage and at the last follow-up to assess the effectiveness of the neurological treatment.


2.3.1. Statistical methods

This retrospective case series study utilized SPSS 23.0 statistical software (SPSS Corporation, USA) for statistical analysis. The normal distribution data (WBC count, CRP, ESR, VAS score) were expressed as mean ± SD. To compare preoperative and last follow-up results, a paired t-test was conducted with a two-sided alpha value of 0.05.





3. Results

The operation duration was 74.31 ± 11.54 min, spanning from 60 to 125 min. Intraoperative blood loss was 21.25 ± 12.41 ml, varying from 10 to 50 ml. The hospital stay was (51.38 ± 16.68) days, between 25 and 82 days. The drainage period was (11.25 ± 4.23) days, with a span of 7 to 20 days. All patients were monitored for 28.13 ± 10.15 months, with a span of 19–36 months. During the procedure, there were no complications such as nerve damage, paravertebral hematoma, cerebrospinal fluid leakage, or meningitis. Five patients with lower limb nerve symptoms had no worsening injury after the operation, and returned to normal after the follow-up. Furthermore, there were no recurrences or low back pain in any of the patients; all of them were able to return to their day-to-day activities and were ultimately cured.

Eight patients underwent PEDD and post-MRI results revealed that the epidural abscess in the spinal canal had vanished once the drainage tube was removed. The WBC count [(5.84 ± 3.14) × 109/L] was lower than that before the operation [(6.35 ± 1.18) × 109/L], yet the difference was not statistically significant (P = 0.144, Table 1). In contrast, the CRP and ESR [(14.40 ± 12.50) mg/L and (48.37 ± 16.05) mm/1 h] were notably reduced compared to the pre-operative levels [(62.5 ± 61.1) mg/L and (75.30 ± 26.20) mm/1 h], and the differences were all statistically significant (all P < 0.05, Table 4). Eight patients had normal CRP and ESR levels at their last follow-up. Upon the last follow-up, all of the 8 patients no longer experienced any low back pain. Prior to the operation, their VAS scores for low back pain were 8.25 ± 0.83, which was significantly reduced to 2.50 ± 0.92 at the time of drainage tube removal (P < 0.05, Table 1). This marked a significant improvement in the low back pain of the patients.


TABLE 4 Experimental comparison before and after operation (x ± s).
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Prior to the operation, five cases of lower limb neurological dysfunction were observed, with a decrease in muscle strength and hypoalgesia. After the PEDD, the lower limb pain was alleviated in all five patients, and one patient's muscle strength increased from grade Ⅲ to grade 2163;. Following drainage treatment, no further deterioration of lower limb nerve function was reported among the patients, and no lower limb paraplegia, bowel or urine dysfunction occurred. At the last follow-up, 8 patients had regained normal lower limb function.


3.1. Typical case

A 40-year-old male was admitted to the hospital in November 2021 due to a prolonged history of low back pain with recent radiating pain in both lower limbs for the past 15 days. The patient had also reported irregular fevers with a maximum temperature of 38.3°C prior to admission. On physical examination, the patient exhibited lameness, no deformity of the spine or limbs, tenderness and percussion pain at the level of the L4/5 spinous process radiating to both lower limbs, hypoalgesia in the left anterior knee and medial leg, grade Ⅴ muscle strength in both lower limbs, normal muscle tension in both lower limbs. The left knee tendon reflex is absent, the right knee tendon reflex is present, both Achilles tendon reflexes are present, and there is a lack of patellar and ankle clonus bilaterally. Pathological signs were also negative. Laboratory tests revealed a white blood cell count of 8.87 × 109/L, erythrocyte sedimentation rate of 80 mm/L, and C-reactive protein of 56 hg/L. An x-ray of the lumbar spine revealed degeneration, a slight narrowing of the intervertebral space at L4/5, rupture of the L5 isthmus, and no forward slip of the L5 vertebral body. A CT scan showed hyperplasia of the anterior edge of the L5 vertebral body, “insect erosion-like” bone destruction of the L4 and L5 vertebral bodies, and discontinuity of the L5 bilateral isthmus bone. An MRI revealed low T1 and high T2 mixed signals in the L4, L5 vertebral bodies, and L4/5 space, as well as patchy high and low mixed signals in the spinal canal behind the L5 vertebral body. A space-occupying lesion was located in the ventral spinal cord, which was low signal on T1-weighted image and high signal on T2-weighted image, indicating the presence of a spinal canal abscess (Figure 1). The Brucella agglutination test was positive.


[image: Figure 1]
FIGURE 1
A 40-year-old male presented with Brucella infection of the lumbar spine. (A,C) MRI showed low T1 and high and low T2 mixed signals in the L4, L5 vertebral bodies and the L4/5 space, and patchy high and low mixed signals in the spinal canal behind the L5 vertebral body. The space-occupying lesion was located ventral to the left of the spinal cord, which was considered to be a spinal canal abscess. (B,D) Reexamination of the lumbar MRI after drainage showed that the signal of the L4 and L5 vertebral bodies was significantly improved, and the space-occupying signal in the spinal canal had disappeared.


Following admission, the patient's general condition was seen to have improved, as well as their nutritional status. PEDD was then performed, with L4/5 foraminoplasty being undertaken (Figure 2). The working channel was inserted into the L4/5 space, which exhibited inflammatory granulation hyperplasia and destruction of the L4 and L5 vertebral bodies. The removed tissue was sent for pathological examination, bacterial culture and drug sensitivity testing. The pathology results revealed the presence of granulation tissue, along with acute and chronic inflammatory cell infiltration. Postoperative drainage was maintained for 9 days, followed by a triple antibiotic regimen of doxycycline (100 mg orally twice a day for 3 months), gentamicin (5 mg/kg intramuscularly once a day for 1 week) and rifampicin (10 mg/kg orally once a day for 3 months) in addition to anti-brucellosis treatment for 3 months. Subsequent lumbar MRI scan revealed the disappearance of the epidural abscess in the spinal canal. The second stage of treatment entailed L4/5 transpolar lateral approach debridement and autogenous iliac bone grafting with internal fixation, performed under general anesthesia. The patient was monitored for 24 months and showed a successful fusion of the L4/5 space, with normal sensory muscle strength in both lower limbs and normal daily activities, with no recurrence.


[image: Figure 2]
FIGURE 2
(A) Granulation tissue proliferation with inflammatory hemorrhage in the intervertebral space as seen under endoscopy. (B) Postoperative pathology showed infiltration and necrosis of a large number of inflammatory cells. (C,D) The cannula was located in the intervertebral foramen to open the spinal canal for drainage. (E,F) Schematic diagram of the double-lumen drainage tube inserted into the intervertebral space.





4. Discussion

Epidural abscess is a rare infection of the lumbar spine, with the highest prevalence in the lumbar spine (50%), followed by the thoracic spine (38%) and cervical spine (12%) (15). Clinical manifestations of this condition are usually fever, neck or back pain, and neurological deficits (16), though the specificity of these signs is low (17), with only 8%–15% of patients exhibiting the triad (18). Early diagnosis of epidural abscess is essential, as progressive neurological dysfunction or paraplegia often indicate a poor prognosis (19, 20). Treatment of this condition is based on anti-infective therapy, and the identification of the pathogenic microorganism is critical for the selection of the appropriate drugs (21, 22). In this study, the positive rate of pathogenic bacteria was 75% (3/4). Spinal endoscopic technique can be used to obtain lesion tissue in the early stage, and bacterial culture and drug sensitivity tests can be used to detect pathogenic bacteria and initiate timely and effective anti-infective treatment.

Treatment of epidural abscess is a contentious issue. Retrospective research has suggested the use of antibiotics alone may be effective in some cases (23, 24), however there is a risk of severe complications, such as disease progression and paraplegia, should treatment fail. To date, emergency decompression has been the preferred approach for spinal epidural abscesses, as has been demonstrated in multiple studies (25, 26). However, traditional laminectomy decompression and drainage carries several issues, such as large surgical trauma, inability to stabilize the spine in one operation, and difficulty in managing infected incisions post-surgery. Furthermore, it can be difficult to determine the right time for surgery, as the progress of the disease is often sudden and without warning signs. Additionally, some patients may not be able to undergo traditional general anaesthesia due to underlying conditions.

The use of minimally invasive technology has enabled researchers to utilize percutaneous endoscopic drainage (PEDD) to treat lumbar infections (27, 28). Omar et al. (29) first reported the successful use of PEDD to treat a patient with spinal canal abscess, and the results were satisfactory. Eight patients with epidural abscesses underwent PEDD, which was well tolerated under local anesthesia. During the procedure, the infected intervertebral space tissue was initially debrided, and the articular process was formed to facilitate drainage. The operation time was short (74.31 ± 11.54 min), and the intraoperative blood loss was minimal (21.25 ± 12.41 ml), significantly lower than reported in the literature (30). After drainage, the inflammatory markers such as ESR and CRP were significantly decreased compared to pre-operation values, which was statistically significant (P < 0.05 Table 4); the VAS scores before and after the operation were also significantly reduced, and the difference was statistically significant (P < 0.05 Table 4). This was likely due to the decrease in intervertebral space pressure after drainage, allowing the epidural abscess to flow back into the intervertebral space and be drained from the body. MRI scans following the removal of the drainage tube in 8 patients showed that the abscess in the spinal canal had disappeared, indicating that the clinical treatment was effective.

Early detection and prompt intervention of epidural abscess is of utmost importance for the successful management of the condition. Neurological function evaluation is a key factor in determining the severity of spinal cord damage. In this study, 5 of the 8 patients underwent preoperative nerve injury and were classified as ASIA grade 3–4. After treatment with PEDD, these patients reported a significant reduction in lower limb pain symptoms, likely due to the decreased pressure and inflammatory stimulation to the dura and nerve root. Moreover, the VAS score was found to have decreased significantly postoperatively, thus indicating the effectiveness of PEDD in preventing irreversible nerve damage caused by epidural abscess. One patient even recovered from a grade 3 to a grade 4 ASIA score. Therefore, PEDD is an important tool in treating early epidural abscess and its associated neurological symptoms.

In this study, eight patients underwent successful drainage tube removal, with no further infection spread. MRI scans revealed that the epidural abscess had disappeared in (11.25 ± 4.23) days, which was notably shorter than the expected 4–8 weeks of conservative treatment with antibiotics alone, reported in the literature (31). Subsequent treatments included vertebral destruction and spinal stabilization in three patients, and secondary consecutive screw internal fixation combined with autologous iliac bone graft fusion in two patients, and one patient had lumbar internal fixation with autologous iliac bone graft fusion via an extreme lateral approach. The bone graft fusion was successful at the final follow up, without recurrence of the infection. These three patients underwent debridement and fusion of the intervertebral focus, with the first intervertebral foramen endoscopic surgery leading to improved results and a decrease in the size of the second operation. This study suggests that PEDD technology combined with antibiotics is an effective method of controlling the spread of infection, and could have positive effects on the ultimate treatment.

In conclusion, Percutaneous Endoscopic Drainage (PEDD) has several advantages in the treatment of an epidural abscess. These include the ability to obtain early pathogenic tissue to guide antibiotic selection, the use of local anesthesia with a short operation time and minimal injury, the expansion of surgical indications, the reduction of abscess disappearance time, and the prevention of irreversible nerve injury. However, it should be noted that this study was limited by its small sample size and retrospective nature, and further research is needed.



Data availability statement

The original contributions presented in the study are included in the article/Supplementary Material, further inquiries can be directed to the corresponding author.



Ethics statement

The studies involving humans were approved by This study has been approved by the 960th hospital of PLA. The studies were conducted in accordance with the local legislation and institutional requirements. The participants provided their written informed consent to participate in this study. Written informed consent was obtained from the individual(s) for the publication of any potentially identifiable images or data included in this article.



Author contributions

The first draft of this article was completed by YY and JL in collaboration. ZC, as the corresponding author, has consistently contributed to the article's development, including design, data analysis, revision, and submission. Three individuals worked together to perform the surgery, while YY and JL were responsible for gathering data. All authors contributed to the article and approved the submitted version.



Funding

This research was supported by Shandong Province Medical and Health Science and Technology Development Plan Project (Award Number: 202204071072; Grant Recipient: ZC).



Acknowledgments

We thank JL for his help with the English writing of our manuscript.



Conflict of interest

The authors declare that the research was conducted in the absence of any commercial or financial relationships that could be construed as a potential conflict of interest.



Publisher's note

All claims expressed in this article are solely those of the authors and do not necessarily represent those of their affiliated organizations, or those of the publisher, the editors and the reviewers. Any product that may be evaluated in this article, or claim that may be made by its manufacturer, is not guaranteed or endorsed by the publisher.



Supplementary material

The Supplementary Material for this article can be found online at https://www.frontiersin.org/articles/10.3389/fsurg.2023.1215240/full#supplementary-material



References

1. Schwab JH, Shah AA. Spinal epidural abscess: diagnosis, management, and outcomes. J Am Acad Orthop Surg. (2020) 28(21):e929–e938. doi: 10.5435/JAAOS-D-19-00685

2. Morgagni JB, Alexander B. The seats and causes of diseases investigated by anatomy in five books containing a great variety of dissections, with remarks, to which are added very accurate and copious indexes of the principal things and names therein contained. London: Hafner (1960).

3. Baker AS, Ojemann RG, Swartz MN, Richardson Jr EP. Spinal epidural abscess. N Engl J Med. (1975) 293(10):463–8. doi: 10.1056/NEJM197509042931001

4. Artenstein AW, Friderici J, Holers A, Lewis D, Fitzgerald J, Visintainer P. Spinal epidural abscess in adults: a 10-year clinical experience at a tertiary care academic medical center. Open Forum Infect Dis. (2016) 3:ofw191. doi: 10.1093/ofid/ofw191

5. Vakili AM, Ccac D. Spinal epidural abscess: a series of 101 cases - ScienceDirect. Am J Med. (2017) 130(12):1458–63. doi: 10.1016/j.amjmed.2017.07.017

6. Reihsaus E, Seeling HW. Spinal epidural abscess: a meta-analysis of 915 patients. Neurosurg Rev. (2000) 23(4):175–204; discussion 205. doi: 10.1007/pl00011954

7. Du JY, Schell AJ, Kim CY, Trivedi NN, Ahn UM, Ahn NU. 30-day mortality following surgery for spinal epidural abscess: incidence, risk factors, predictive algorithm, and associated complications. Spine. (2019) 44(8):E500–9. doi: 10.1097/BRS.0000000000002875

8. Allen Jr MB, Beveridge WD. Spinal epidural and sub-dural abscesses. In: Wilkins RH, Rengachary SS, editors. Neuro-surgery. New York: McGraw-Hill (1985). p. 1972–5.

9. Broner FA, Garland DE, Zigler JE. Spinal infections in the immunocompromised host. Orthop Clin North Am. (1996) 27(1):37–46. doi: 10.1016/S0030-5898(20)32048-4

10. Chaker AN, Bhimani AD, Esfahani DR, Rosinski CL, Geever BW, Patel AS, et al. Epidural abscess: a propensity analysis of surgical treatment strategies. Spine (Phila Pa 1976). (2018) 43:E1479–85. doi: 10.1097/BRS.0000000000002747

11. Yang Y, Wang J, Chang Z. The percutaneous endoscopic lumbar debridement and irrigation drainage technique for the first-stage treatment of spontaneous lumbar spondylodiscitis: a clinical retrospective study. Oxid Med Cell Longev. (2022) 2022:6241818. doi: 10.1155/2022/6241818

12. Mak KH, Au KK, Fung KY, Chan YW. Spinal epidural abscess: a report of nine cases and the use of intra-operative ultrasonography. Aust N Z Surg. (1996) 66:287–90. doi: 10.1111/j.1445-2197.1996.tb01187.x

13. Berbari EF, Kanj SS, Kowalski TJ, Darouiche RO, Widmer AF, Schmitt SK, et al. Executive summary: 2015 infectious diseases society of America (IDSA) clinical practice guidelines for the diagnosis and treatment of native vertebral osteomyelitis in adults. Clin Infect Dis. (2015) 61(6):859–63. doi: 10.1093/cid/civ633

14. Fu TS, Yang SC, Tsai TT, Chen LH, Lai PL, Niu CC, et al. Percutaneous endoscopic debridement and drainage in immunocompromised patients with complicated infectious spondylitis. Minim Invasive Ther. (2010) 19(1):42–7. doi: 10.3109/13645700903384450

15. Adogwa O, Karikari IO, Carr KR, Krucoff M, Ajay D, Fatemi P, et al. Spontaneous spinal epidural abscess in patients 50 years of age and older: a 15-year institutional perspective and review of the literature. J Neurosurg Spine. (2014) 20(3):344–9. doi: 10.3171/2013.11.SPINE13527

16. King C, Fisher C, Brown PCM, Priest KC, Tanski M, Sullivan P. Time-to-completed-imaging, survival and function in patients with spinal epidural abscess: description of a series of 34 patients, 2015–2018. BMC Health Serv Res. (2020) 20(1):119. doi: 10.1186/s12913-020-4973-5

17. Lener S, Hartmann S, Barbagallo GM, Certo F, Thome C, Tschugg A. Management of spinal infection: a review of the literature. Acta Neurochir (Wien). (2018) 160:487–96. doi: 10.1007/s00701-018-3467-2

18. Darouiche RO. Spinal epidural abscess. N Engl J Med. (2006) 355:2012–20. doi: 10.1056/NEJMra055111

19. Siddiq F, Chowfin A, Tight R, Sahmoun AE, Smego Jr RA. Medical vs surgical management of spinal epidural abscess. Arch Intern Med. (2004) 164:2409–12. doi: 10.1001/archinte.164.22.2409

20. Strauss I, Carmi-Oren N, Hassner A, Shapiro M, Giladi M, Lidar Z. Spinal epidural abscess: in search of reasons for an increased incidence. Isr Med Assoc J. (2013) 15:493–6. PMID: 24340840

21. Karikari IO, Powers CJ, Reynolds RM, Mehta AI, Isaacs RE. Management of a spontaneous spinal epidural abscess: a single-center 10-year experience. Neurosurgery. (2009) 65(5):919–23; discussion 923–4. doi: 10.1227/01.NEU.0000356972.97356.C5

22. Huang PY, Chen SF, Chang WN, Lu CH, Chuang YC, Tsai NW, et al. Spinal epidural abscess in adults caused by Staphylococcus aureus: clinical characteristics and prognostic factors. Clin Neurol Neurosurg. (2012) 114:572–6. doi: 10.1016/j.clineuro.2011.12.006

23. Wheeler D, Keiser P, Rigamonti D, Keay S. Medical management of spinal epidural abscesses: case report and review. Clin Infect Dis. (1992) 15(1):22–7. doi: 10.1093/clinids/15.1.22

24. Savage K, Holtom PD, Zalavras CG. Spinal epidural abscess: early clinical outcome in patients treated medically. Clin Orthop Relat Res. (2005) 439(439):56–60. doi: 10.1097/01.blo.0000183089.37768.2d

25. Soehle M, Wallenberg T. Spinal epidural abscess: clinical manifestations, prognostic factors, and outcomes. Neurosurgery. (2002) 51:79–87. doi: 10.1097/00006123-200207000-00013

26. Patel AR, Alton TB, Bransford RJ, Lee MJ, Bellabarba CB, Chapman JR. Spinal epidural abscesses: risk factors, medical versus surgical management, a retrospective review of 128 cases. Spine J. (2014) 14:326–30. doi: 10.1016/j.spinee.2013.10.046

27. Verdú-López F, Vanaclocha-Vanaclocha V, Gozalbes-Esterelles L, Sánchez-Pardo M. Minimally invasive spine surgery in spinal infections. J Neurosurg Sci. (2014) 58(2):45. PMID: 24819481

28. Yang SC, Chen WJ, Chen HS, Kao YH, Yu SW, Tu YK. Extended indications of percutaneous endoscopic lavage and drainage for the treatment of lumbar infectious spondylitis. Eur Spine J. (2014) 23(4):846–53. doi: 10.1007/s00586-013-3157-y

29. Akbik OS, Shin PC. Endoscopic transforaminal drainage of a ventrally located thoracic epidural abscess. World Neurosurg. (2020) 139:268–73. doi: 10.1016/j.wneu.2020.03.193

30. Wang X, Zhou J, Zhang C, Liu Z. Single-stage anterior debridement and fusion with autografting and internal fixation for pyogenic lumbar spondylodiscitis. Arch Orthop Trauma Surg. (2012) 132(4):487–93. doi: 10.1007/s00402-011-1451-x

31. Gardner WT, Rehman H, Frost A. Spinal epidural abscesses-the role for non-operative management: a systematic review. Surgeon. (2021) 19(4):226–37. doi: 10.1016/j.surge.2020.06.011



OPS/images/fsurg-10-1215240-g001.jpg





OPS/images/fsurg-10-1215240-g002.jpg





OPS/xhtml/Nav.xhtml




Contents





		Cover



		A comprehensive clinical analysis of the use of percutaneous endoscopic debridement for the treatment of early lumbar epidural abscesses

		1. Introduction



		2. Materials and methods



		2.1. General information



		2.2. Laboratory and imaging findings



		2.3 Surgical methods and treatment outcomes



		2.3.1. Statistical methods



















		3. Results



		3.1. Typical case











		4. Discussion



		Data availability statement



		Ethics statement



		Author contributions



		Funding



		Acknowledgments



		Conflict of interest



		Publisher's note



		Supplementary material



		References



















OPS/images/cover.jpg
, frontiers ‘ Frontiers in Surgery

A comprehensive clinical analysis of the
use of percutaneous endoscopic debridement
for the treatment of early lumbar epidural
abscesses





OPS/images/fsurg-10-1215240-t001.jpg
Gender

Symptoms

Low back pain, fever

Neurological
symptoms in the lower
limbs

ASIA
score

Diseased
time (days)

Position

Complication

Low back pain, fever,
walking difficulty

Strength of both lower limbs
was grade 4, sense of the right
lateral leg decreased

Prolonged recumbency bedsore

Low back pain,
numbness of the right
lower limb

Right plantar sense reduced,
strength of the plantarflexor
muscle was grade 3

Low back pain, fever

Primary

Low back pain, fever,
pain and numbness in
both lower limbs.

Strength of both lower limbs
was grade 3, sense of the left
dorsum of the foot decreased

Diabetes mellitus, rheumatoid arthritis,
long-term oral immunosuppressant,
bedsore, bilateral renal abscess, back
abscess after surgery

Low back pain, fever

Extensor strength of the left
side was grade 3

Hypertension

Low back pain

Low back pain, fever,
‘pain in both lower
Timbs

Sense in the left medial leg
decreased






OPS/images/fsurg-10-1215240-t002.jpg
Spond- | Intervertebr- | Paraverteb- Bone 3( CRP Abscess | Pathogenic Pathology
ylitis al infection | ral abscess | destruction (mg/L) range bacterium

L1-13 Inflammatory
ventral granulomas, caseous
necrosis

1351 Acute/chronic
ventral inflammatory cell
infiltration

1251 ‘Tuberculosis Caseous necrosis
ventral
1315 Klebsiella Acute/chronic
ventral preumoniae inflammatory cell
infiltration
TI2L2 Escherichia coli; | Inflammatory
ventral ecoli granulomas,
inflammatory cell
infiltration,
sequestrum
L551 Acute/chronic
Ventral/ inflammatory cell
dorsal infiltration
TI0L1 Acute/chronic
ventral inflammatory cell
infiltration

1315 Acute/chronic
ventral inflammatory cell
infiltration






OPS/images/fsurg-10-1215240-t003.jpg
Antibiotic Drainage ASIA score | Healing| Follow-up ASIA score at | Subsequent operation
time (days) | after drainage time the last follow-
(months) up

Rifampin, isoniazid, ethambutol,

Vancomycin, Linezolid

Rifampin, isoniazid, ethambutol,
pyrazinamide

Vancomycin, Imipenem

Piperacillatazobactam, Levofloxacin

Posterior approach, bone graft,
pedicle screw fixation

Cefuroxime

Posterior approach, bone graft,

Doxycycline; Rifampicin;
Compound sulfamethoxazole
tablets

pedicle screw fixation

Doxyeycline; Rifampici
Compound sulfamethoxazole
tablets

Extreme lateral approach, Bone
graft fusion and internal fixation






OPS/images/fsurg-10-1215240-t004.jpg
Pre-operation

635118

ESR
(mm/1 h)
7530 £26.20

CRP
(mg/L)
625+61.1

VAS score

825+083

Afier drainage

584314

4837 1605

14.40 12,50

2502092

Tvalue

1.000

3.040

2671

10.565

P-value

0351

0.001

0.001

0.001










OPS/images/crossmark.jpg
(®) Check for updates.





OPS/images/logo.jpg
& frontiers | Frontiers in Surgery





