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Abstract
BACKGROUND
Acupuncture is relatively popular worldwide, but an unregulated operation can easily lead to infections. The purpose of this report was to analyze a clinical case of surgery combined with the use of antibiotics for the treatment of thoracic vertebral infection by Escherichia coli (E. coli) after acupuncture.

CASE SUMMARY
A 63-year-old male was diagnosed with E. coli infection in the thoracic vertebra after acupuncture. His fever and pain did not improve after treatment with broad-spectrum antibiotics for 10 d. Thus, debridement of the infected area and biopsy were decided. The final pathology confirmed the diagnosis of vertebral infection by E. coli. The patient underwent anterior and posterior thoracic vertebral debridement and internal fixation surgery combined with the use of sensitive antibiotics. He had no fever or backache 3 mo postoperatively.

CONCLUSION
In this report, we first considered antibiotic treatment for the patient with septic spinal infection, but the effect was not obvious. Interventional surgery was combined with the use of sensitive antibiotics to relieve backache, and good clinical results were achieved. Furthermore, acupuncture practitioners should pay attention to hygienic measures.
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Core Tip: Lack of aseptic awareness of acupuncture can easily cause patients to develop infections at the treatment area. Some even lead to serious medical errors. The patient in this case developed vertebral infection after acupuncture treatment on the back. After a cycle of antibiotic treatment without significant improvement, early surgical intervention in combination with the postoperative use of sensitive antibiotics may be considered.

INTRODUCTION
Spinal infections account for approximately 2%-7% of infections of the musculoskeletal system[1,2]. With the widespread use of antibiotics, spinal infection is difficult to diagnose early and has a long treatment cycle[3,4]. From the experience of this case, relevant medical history is an important hint for an early diagnosis. Detailed history-taking may reveal easily missed systemic symptoms such as fever or history of infection at other sites associated with the initial onset of the disease.

CASE PRESENTATION
Chief complaints
A 63-year-old male developed fever and backache after acupuncture 27 d prior.

History of present illness
The patient was diagnosed with a herniated lumbar disc 31 d prior to admission and underwent acupuncture, but his backache gradually worsened. On the 4th d after acupuncture, the patient developed a fever, but he did not pay attention to it and took antibiotics (which the patient could not describe). During the next 4 wk, his fever sporadically recurred and backache gradually worsened. 

History of past illness
The patient had a history of pneumonia 7 years prior but denied having tuberculosis. He also denied having a history of diabetes; however, after our examination and blood glucose monitoring, he was diagnosed with diabetes. The patient denied having a history of other diseases.

Personal and family history
The patient was born in Hangzhou and resided there for many years. He denied exposure to epidemic water and residence in an epidemic area. He had a history of smoking for 25 years (at present, 10 cigarettes/d). Furthermore, he denied a history of alcoholism, special dietary hobbies, and exposure to toxic and harmful substances, smuggling, endemic diseases, occupational diseases, and special chemical and radiation exposure. He had no familial history of hereditary disease or genetic predisposition to disease and had no immediate family members with infectious diseases.

Physical examination
The patient was conscious but tired, with pressure pain at the low back, no obvious pressure pain in the lower lumbar region, no radiating pain and numbness in both lower limbs, a negative Lasegue sign, normal muscle strength in the lower limbs, no elicitation of pathological signs, and normal walking gait.

Laboratory examinations
A blood test was conducted after admission (Table 1). The other tests and results were as follows: T-cell test for tuberculosis infection, negative; tuberculosis smear, no antacid bacilli detected; blood routine aerobic culture for 5 d, no bacterial growth observed; hepatitis B surface antigen, hepatitis B e antigen, and hepatitis B core antibody tests, positive; and urine and stool tests, normal.
Multiple preoperative and postoperative blood infection indices, including percentage of neutrophils, erythrocyte sedimentation rate, and C-reactive protein level, were conducted (Figure 1).

Imaging examinations
Preoperative images: Computed tomography revealed destruction of the 9/10 thoracic vertebrae (Figure 2A-D). Normal thoracic vertebral magnetic resonance imaging revealed large patchy T1 image hypointensity, T2 image isointensity, and fat suppression image hyperintensity in the 9/10 thoracic vertebrae (Figure 2E-H). Infectious disease of the 9/10 thoracic vertebrae was considered.
Thoracic vertebral contrast-enhanced magnetic resonance imaging revealed thoracic vertebrae physiological curvature, fair sequence, and smoothly arranged vertebrae. The 9/10 thoracic vertebrae had large patchy T1 image hypointensity, T2 image isointensity, and fat suppression image hyperintensity. With stenosis of the intervertebral space and thickening of the surrounding soft tissue, no obvious abnormal signal was detected in the tube, and there was a high possibility of tuberculosis considering the infectious lesions of the 9/10 thoracic vertebrae (Figure 2I-L).

FINAL DIAGNOSIS
The final diagnosis in this case was septic thoracic vertebral infection with Escherichia coli (E. coli).

TREATMENT
After admission, the patient was given levofloxacin and cefoperazone sulbactam for 10 d as anti-infectives. The patient experienced recurrent episodes of backache and fever reaching 38 °C in the evening. Considering his physical condition and his family’s request, we excluded any contraindications to surgery and performed surgery after perfecting the preoperative examination.
The patient was operated under general anesthesia in the prone position, and his back was disinfected with 5% povidone-iodine solution; towels and skincare film were applied. A 12 cm incision was made through the skin and subcutaneous tissue, the T8 ribs were cut, the pleura was shown, and the thoracic cavity was examined to reach the lateral side of the injured vertebrae. The anterior edge of the psoas major muscle was separated longitudinally and pulled open with a Hoffman hook. The 9/10 intervertebral disc with purulent fluid overflow was examined, the segmental artery was ligatured, and about 20 mL of purulent fluid and bone destruction of the 9/10 vertebrae were observed.
The 9/10 intervertebral disc was gradually resected, and a large amount of inflammatory tissue was observed. The 9/10 intervertebral space and part of the T9 vertebral osteomyelitis lesion were excised, and the lesion was completely removed (intraoperative pathology sent for rapid sectioning showed chronic purulent osteomyelitis infection). A considerable amount of saline and hydrogen peroxide was flushed, and the 9/10 intervertebral disc was excised. The cartilaginous end plate was treated with a scraper, the T9 vertebral lesion was partially excised, and iliac bone graft was performed for the intervertebral fusion of T9/10. The bone graft was well positioned after monitoring with a C-arm X-ray machine. Then, hemostasis, irrigation, drainage, local immersion with vancomycin, and placement of a closed thoracic drainage device were performed followed by layer-by-layer suturing. Next, The patient was positioned in the prone position. Routine disinfection and towel laying was performed. A 10-cm incision was made between the T8-10 spinous process. The skin, subcutaneous tissue, and thoracic dorsal fascia were incised, and the muscles were retracted on both sides through the multifidus paravertebral muscle gap to reveal the corresponding segmental plate and articular eminence. Hemostasis was achieved via electrocoagulation. Positioned above the intersection of the line of the outer edge of the superior articular eminence and the transverse eminence parallelogram, T9/10 was opened, reamed, and tapped. Four universal domestic pedicle screws (6.5 mm × 40.0 mm) were placed. The connecting rod and nut were installed under the guidance of a C-arm X-ray machine. Intraoperative bleeding was about 600 mL, and 2 U of allogeneic red blood cells were transfused.
When the results of postoperative specimen culture were not available, the patient was given cefoperazone sulbactam and linezolid as anti-infectives. The specimen culture results indicated that the infecting bacterium was E. coli (Figure 3A), and meropenem combined with levofloxacin was given as anti-infective.

OUTCOME AND FOLLOW-UP
The patient had no fever or backache 3 mo postoperatively. At the 3-mo follow-up, postoperative signs were detected by X-ray in the 9/10 thoracic vertebrae (Figure 3B and C). Postoperative signs were detected by computed tomography in the 9/10 thoracic vertebrae (Figure 3D-G).

DISCUSSION
In some developed countries, the prevalence of spinal infections is 1/20000 to 1/100000, with a mortality rate of 2%-20%[5,6]. Spinal infections mostly occur in patients under 20-years-old and patients between 50-70-years-old. Males are more susceptible to spinal infections than females with a sex ratio of approximately 2:1-5:1[1,2]. Diagnosing spinal infection has been clinically challenging due to its relatively low incidence, lack of specificity of symptoms, and insidious course in some patients.
Acupuncture treatment can become a source of infection if asepsis is not standardized. By searching the relevant literature in databases such as China National Knowledge Infrastructure, PubMed, and Embase, we summarized the literature related to vertebra and its surrounding infections caused by acupuncture reported from 2000 to 2022[7-15] (Table 2). Based on the relevant cases, it is clear that vertebral infections caused by acupuncture are rare, with the most common site being the lumbar region, often due to the application of long needles; the most common bacterium was Staphylococcus aureus, and the most common treatment modality was antibiotic therapy combined with or without surgical debridement. Residual complications remain after treatment in more than half of the cases.
Spinal infection causes pain, fever, movement limitation, and neurological impairment, which seriously affect the patient quality of life. Therefore, if patients have these symptoms, combined with susceptibility factors, such as diabetes mellitus and hepatitis C, or are immunocompromised, the possibility of septic spinal infection should be considered[16,17].
For patients in the acute stage, symptoms such as severe backache and accompanying fever can help make an early diagnosis. However, with the widespread use of antibiotics, many patients come to the clinic during the subacute or chronic stage without specific manifestations; this causes delay of diagnosis for 2-6 mo, with an early misdiagnosis rate of up to 80%[3,4]. Fever and elevated inflammatory indicators may support the diagnosis, but such indicators are not always elevated at the time of presentation, especially in older patients with a less-pronounced inflammatory response. Elevated C-reactive protein (CRP) and erythrocyte sedimentation rate (ESR) suggest that the doctor should be aware of various relevant tests at an early stage[18,19]. In particular, it should be noted that among the inflammatory indicators, CRP has a higher differential diagnostic significance than ESR[20,21].
The main principle in the treatment of septic spinal infection is early diagnosis and treatment. However, literature on the best way to treat septic spinal infection is lacking. Nonsurgical treatment requires a longer period of bed rest, and the special blood flow of the intervertebral disc makes it difficult for antibiotics to completely remove the lesion, which may lead to bone destruction of the vertebrae and affect spinal stability[22]. For these reasons, it has been suggested that septic spinal infection should be diagnosed early, cleared thoroughly, and combined with the use of antibiotics to maintain spinal stability and reduce complications[23].
In this case, the patient’s infection site was relatively limited; thus, we considered a direct extension of the infection from the long acupuncture needles. The patient was initially treated with antibiotics alone. After treatment, the body temperature could not be controlled, and the backache worsened. Thus, surgery was performed, and the postoperative clinical outcome was satisfactory. Therefore, we believe that septic spinal infection should be actively treated surgically in cases where early nonoperative treatment is ineffective, which is conducive to complete clearance of the lesion, restoration of spinal stability, and reduction of hospitalization time.
Some scholars have reported that the benefit of debridement and internal fixation to stabilize the spine in patients with septic spinal infection outweighs the risk of recurrent infection and reoperation[24]. The application of internal fixation helps stabilize the spine, relieve pain, restore or maintain normal physiological curvature of the spine, and allow patients to walk early. For the use of sensitive antibiotics, we cannot rely too much on bacterial culture results due to the chance of single sampling. Based on experience and pathological results, we combined other antibiotics with sensitive antibiotics in the postoperative period. In this case, we found that antibiotics + debridement + internal fixation had a higher healing rate. Surgical debridement reduces the host of pathogenic microorganisms and breaks the barrier of the bacterial biofilm, which facilitates the penetration of antibiotics into the infected lesion to control the infection.

CONCLUSION
In this study, we first considered antibiotic treatment for the patient with septic spinal infection. When the effect was not obvious, interventional surgery combined with the use of sensitive antibiotics was performed to relieve the patient’s backache. Whether the surgery should be performed also requires consideration of the patient’s physical condition and expectations. Furthermore, acupuncture practitioners should pay attention to hygienic measures.
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Figure Legends
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Figure 1 Trends of blood inflammatory indicators including percentage of neutrophils, erythrocyte sedimentation rate, and C-reactive protein after admission. The red line represents the date of surgery. CRP: C-reactive protein; ESR: Erythrocyte sedimentation rate; NEUT: Neutrophil.
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Figure 2 Preoperative computed tomography, magnetic resonance imaging and contrast-enhanced magnetic resonance imaging examination. A-D: Preoperative computed tomography examination; the arrow indicates the pathologically fractured vertebrae in the cross-section (A); the arrow indicates the pathologically fractured vertebrae in the sagittal plane (B); the arrow indicates the pathologically fractured vertebrae in the coronal plane (C); computed tomography 3D reconstruction (D); E-H: Preoperative magnetic resonance imaging (MRI) examination; the arrow indicates the pathologically fractured vertebrae in the T1 cross-section sequence (E); the arrow indicates the pathologically fractured vertebrae in the T1 sagittal sequence (F); the arrow indicates the pathologically fractured vertebrae in the T2 sagittal sequence (G); the arrow indicates the pathologically fractured vertebrae in the T2 fat-suppressed sequence (H); I-L: Preoperative contrast-enhanced MRI examination; the arrow indicates the pathologically fractured vertebrae in the contrast-enhanced MRI T1 cross-section sequence (I); the arrow indicates the pathologically fractured vertebrae in the contrast-enhanced MRI T1 sagittal sequence (J); the arrow indicates the pathologically fractured vertebrae in the contrast-enhanced MRI T2 sagittal sequence (K); the arrow indicates the pathologically fractured vertebrae in the contrast-enhanced MRI T2 fat-suppressed sequence (L).
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Figure 3 Postoperative X-rays, computed tomography, and pathological examination. A: Intraoperative collection of pathological findings from diseased vertebrae; B and C: Postoperative X-ray examination; the arrow indicates the morphology of postoperative vertebrae in the coronal plane (B); the arrow indicates the morphology of postoperative vertebrae in the sagittal plane (C); D-G: Postoperative computed tomography examination; the arrow indicates the morphology of postoperative vertebrae in the sagittal plane (D); the arrow indicates the morphology of postoperative vertebrae in the coronal plane (E); and the arrow indicates the morphology of postoperative vertebrae in the cross-section (F and G).
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Table 1 Patient’s routine blood work
	Blood project
	Measured value

	White blood cells (× 109/L)
	9.94

	Red blood cells (× 1012/L)
	4.40

	Blood platelets (× 109/L)
	235.00

	Hemoglobin (g/L)
	131.00

	Percentage of neutrophils (%)
	75.60

	Neutrophil absolute value (× 109/L)
	7.50

	C-reactive protein (mg/L)
	19.18

	Blood sedimentation (mm/h)
	45.00

	Glycated hemoglobin (%)
	6.70

	Alpha-fetoprotein (ng/mL)
	2.28

	Carcinoembryonic antigen (ng/mL)
	3.58

	CA199 (U/mL)
	13.68

	Ferrous protein (ng/mL)
	290.20

	Prostate specific antigen ratio (i)
	0.10

	Total prostate-specific antigen (ng/mL)
	17.20

	Free prostate-specific antigen (ng/mL)
	1.678

	Antinuclear antibody (AU/mL)
	< 4.00

	Anti-cardiolipin antibody (AU/mL)
	26.90

	Anti-cyclic citrullinated peptide antibody (U/mL)
	< 0.50



Table 2 Literature related to vertebra and infections caused by acupuncture
	Ref.
	Country
	Causes of infection
	Site of infection
	Bacterial species
	Treatment method
	Duration of treatment
	Prognosis

	Xiao et al[7], 2022
	China
	Acupuncture for the waist
	Lumbar spine and lungs
	Burkholderia pseudomallei
	Abscess debridement and antibiotics
	-
	The bacteria was found again in a urine test 5 mo after discharge from the hospital

	Alexandre et al[8], 2018
	Portugal
	Acupuncture for the waist
	The left facet joint between L4 and L5 vertebrae and epidural abscess from T12 to S1 vertebral level
	Methicillin-resistant Staphylococcus aureus
	Percutaneous drainage of the abscesses and antibiotics
	8 wk
	Full recovery, no recurrence

	Yao et al[9], 2016
	China
	Acupuncture for neck and shoulder
	An epidural abscess at C4 to T2
	Methicillin-resistant Staphylococcus aureus
	Antibiotics
	6 wk
	Infection was controlled, but the patient had decreased muscle strength in the lower extremities

	Robinson et al[10], 2015
	Australia
	Acupuncture for cervical spondylosis
	Atlantoaxial septic arthritis
	Methicillin-sensitive Staphylococcus aureus
	Antibiotics
	6 wk
	Effective control of infection and chronic neck pain

	He et al[11], 2015
	China
	Acupuncture for the waist
	Lumbar spine and intervertebral disc
	Group C Streptococcus
	Percutaneous lumbar discectomy, external drainage, irrigation using antibiotics, and postoperative antibiotic therapy
	-
	Infection control and pain relief

	Chiang et al[12], 2014
	Singapore
	Acupuncture for the waist
	T12 and urinary system
	Methicillin-sensitive Staphylococcus aureus
	Antibiotics
	6 wk
	-

	Lee et al[13], 2012
	Korea
	Acupuncture at the back of the neck
	Epidural abscess at C1-3 level
	-
	Antibiotics
	-
	Abscess subsides

	Bang et al[14], 2006
	Korea
	Acupuncture for the waist
	Abscesses of bilateral psoas muscles and spondylitis with epidural abscess
	Escherichia coli
	Antibiotics
	-
	Infection controlled, but no recovery of neurological symptoms

	Daivajna et al[15], 2004
	United Kingdom
	Acupuncture for the lumbosacral
	The right L5/S1 facet joint
	Staphylococcus aureus
	Antibiotic treatment and surgical debridement
	-
	Symptoms disappeared, and infection was controlled
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