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Introduction: Tuberculosis is prevalent in high-burden countries. However, spinal multi-drug resistant tuberculosis (MDR-TB) in
patients with normal immune function is a disease that is prone to misdiagnosis and even delayed diagnosis. Recently, we successfully
treated one such patient.

Case Presentation: A 46-year-old male patients with lower back pain associated with recurrent fever 2 months before admission.
The patient was misdiagnosed as a suppurative spinal infection and failed to respond to treatment for 2 months. The muscle strength of
both lower limbs decreased progressively. We performed two operations to clear the lesion and decompress the spinal canal, during
which we found a fish-like inflammatory tissue mimicking a suppurative infection. Finally, the patient was diagnosed with lumbar
MDR-TB by culture, Xpert MTB/RIF and metagenomic next-generation sequencing (mNGS). The second-line anti-tuberculosis
treatment (ATT) is cycloserine + para-aminosalicylic acid + ethambutol + levofloxacin + linezolid. Finally, the patient’s symptoms
were relieved and the muscle strength of both lower limbs recovered.

Conclusion: This case prompt MDR-TB of the spine is not a typical clinical symptoms and imaging examination is the lack of
specificity, when for the diagnosis of patients with spinal bone destruction unclear or treatment is invalid, can diagnostic anti-
tuberculosis treatment. For patients with spinal instability or spinal canal occupying, early surgical removal of lesions, tissue culture,
Xpert MTB/RIF and mNGS to identify pathogens and drug resistance, timely diagnosis and treatment can maximize the prognosis of
spinal MDR-TB.
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Introduction

Tuberculosis is prevalent in high-burden countries. In 2022, an estimated 10.6 million people developed tuberculosis, and
1.3 million died from the disease. About 410,000 new cases of multi-drug resistant or rifampicin-resistant tuberculosis
(MDR/RR-TB) were estimated to occur in 2022. While all of these would have been eligible for a second-line
tuberculosis treatment regimen, only 175,650 enrolments on treatment were reported by countries in the same year.'
Notably, only one-third of patients with MDR/RR-TB were detected, and late diagnosis meant higher morbidity.? Spinal
tuberculosis is a disease caused by infection of the spine with Mycobacterium tuberculosis. In general, patients will be
correctly diagnosed and receive standardized anti-tuberculosis treatment (ATT). However, there are very few patients
with spinal tuberculosis who have atypical medical history and even develop to multi-drug resistant tuberculosis (MDR-
TB), so they are easily missed and misdiagnosed, resulting in very difficult diagnosis and treatment.** Spinal MDR-TB
with normal immune function is a disease that is prone to misdiagnosis and even delayed diagnosis.” This article
describes the misdiagnosis and treatment of a case of lumbar MDR-TB.
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Case Presentation

A 46-year-old man was admitted to the hospital with low back pain and fever for more than 2 months. Two months ago
(June 27, 2022), he suddenly developed upper lumbar pain, accompanied by high fever, without tuberculosis poisoning
symptoms, cough and sputum. There was marked tenderness and percussion pain in the T12 to L2 spinous processes. The
muscle strength of both lower limbs was grade 5. On admission, the patient’s white blood cells (WBC), neutrophil percentage
(Neut%), lymphocyte percentage (Lymph%), procalcitonin (PCT), and erythrocyte sedimentation rate (ESR) were basically
normal, while C-reactive protein (CRP) and percentage of monocytes (Mono%) were slightly higher (Supplementary
Figure 1). X-rays of the patient’s lungs showed no evidence of pulmonary tuberculosis (Supplementary Figure 2). Blood

cultures and metagenomic next-generation sequencing (mMNGS) were negative. Magnetic resonance imaging (MRI) of the
lumbar spine at that time suggested possible infection of the T12 and L1 vertebrae (Figure 1a and b). The possibility of
suppurative spondylitis was considered in the local hospital and anti-infective treatment was given, but the symptoms of low
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Figure | Patient surgery perioperative data for the first time. (a and b). In the early stage of the disease (July 4, 2022), lumbar MRI suggested the possibility of infection of
the lower edge of T12 and the upper edge of LI. (c). The first preoperative lumbar MRI (August 29, 2022) showed a fusiform abnormal signal focus in the posterior of the
T12-L2 vertebral body, which was considered to be a high possibility of infectious lesions. (d and e). The first preoperative lumbar CT (August 29, 2022) suggested bone
destruction of T12 vertebral body and the possibility of infectious lesions. (f). The first operation technique to retrieve fish tissue specimens lesions, with necrotic tissue. (g—
i). Postoperative review imaging (September 16, 2022) tip in a fixed position is good, the original T12 - L2 vertebral rear spindle focal abnormal signal have been cleared.
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Figure 2 Trend chart of patient’s body temperature.

back pain gradually increased, spreading to the lower back and sacroiliac region, and recurrent fever was observed (Figure 2).
After that, in many hospitals, improving the undulant disease agglutination test negative, biopsy nor pyogenic infection and
tumor evidence, lung CT not seen obvious abnormity, still thinking of pyogenic spondylitis, continued anti-infection
treatment, no obvious relieve symptoms, the highest temperature of 40 °C (Figure 2).

He was admitted to our hospital on August 27, 2022, and lumbar computed tomography (CT) and MRI showed
abnormal fusiform signal lesions behind the T12-L2 vertebral body, considering the possibility of infectious
lesions (Figure 1c—e). The patient’s WBC, Neut%, and Lymph% were basically normal, while CRP was 50mg/L
and ESR was 106mm/h (Supplementary Figure 1). T-spot is positive. Based on the patient’s condition, the
possibility of lumbar tuberculosis infection was considered, and diagnostic ATT (isoniazid + rifampicin +
ethambutol + pyrazinamide) was started on August 30, 2022. Repeated conservative treatment was ineffective,

and there was a trend of further aggravation. On September 8, 2022, surgery was performed to decompressed the
spinal canal and remove the lesion. The fish-like lesion tissue was removed during surgery (Fig.1f). Postoperative
imaging was acceptable (Figure 1g—i). Xpert MTB/RIF detected tuberculosis DNA in the lesion and was positive
for rifampin resistance genes, and the patient had a high postoperative fever (Figure 2). Ceftriaxone was added,
and the antituberculosis regimen (isoniazid, levofloxacin, ethambutol, and pyrazinamide) was adjusted, and line-
zolid was added earlier.

More than 20 days after surgery, the muscle strength of both lower limbs progressively decreased to grade 3,
and a reexamination of MRI of the lumbar spine revealed an aggravating intradural mass (Figure 3a and b). The
indication for surgery was clear, and the patient underwent surgery again on October 9, 2022 for debridement of
the lesion and spinal canal decompression. During the operation, fish-like tissue was found (Figure 3c and d).
Postoperative culture, Xpert MTB/RIF and mNGS detected Mycobacterium tuberculosis, which was resistant to
rifampin and isoniazid. Therefore, the patient was diagnosed as spinal MDR-TB, and the second-line ATT
(cycloserine + para-aminosalicylic acid + ethambutol + levofloxacin + linezolid) was adjusted again.
Postoperative imaging showed that there was no obvious space-occupying lesion in the spinal canal (Figure 3e—h).

At the time of discharge, the patient’s low back pain was significantly relieved, and there was no fever. ATT and
rehabilitation exercise were continued. ATT after six months in patients with double lower limbs muscle back to level 4,
and radiographic review showed no relapse (Figure 31 and j). One and a half years later, the muscle strength of both
lower limbs returned to normal, liver and kidney function were normal, and occasionally nausea, gastrointestinal
discomfort and other symptoms were observed.
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Figure 3 The second surgery and follow-up data. (a and b). Lumbar MRI before the second operation (October 8, 2022) showed fusiform abnormal signal lesions at the
posterior of the T12-L4 vertebral body, spinal canal stenosis and spinal cord compression at the corresponding level. (c). During the second operation, a large amount of
granulation tissue on the ventral side of the dural sac was found to be proliferated and elevated, compressing the dural sac with serious adhesion. (d). Granulation tissue and
necrotic lesion tissue removed during operation.(e and f). Postoperative lumbar MRI (October 28, 2022) showed that the lesions posterior to T12-L4 were cleared, and the
spinal cord compression was significantly relieved. (g and h). Postoperative lumbar X-ray and CT showed that the internal fixation position from T1| to L4 was good. (I and
j)- Half a year after operation, lumbar CTand MRI (March 20, 2023) showed that there was no breakage or loosening of T11-L4 internal fixation, no obvious compression of
the posterior spinal cord, and T12/L| bone graft fusion.

Discussion

Worldwide, 17% of new tuberculosis cases have drug resistance. MDR-TB is defined as resistance to Isoniazid (H) and
Rifampicin (R). In addition to genetic susceptibility and co-infection with HIV, inadequate or incomplete treatment of
such treatments predispose to the development of drug-resistant tuberculosis.® Slow diagnostic methods hinder global
tuberculosis control, especially the detection of drug-resistant forms. Drug-resistant diseases need to be identified and
treated promptly.” The growth of tubercular bacilli on culture used to be the standard for the diagnosis of tuberculosis,
but it is difficult to diagnose spinal and other bone and joint tuberculosis because of its oligobacillus nature.*” It is
necessary to synthesize multiple methods for diagnosis, and a single method cannot diagnose all STB cases.”'’
Molecular tests do not require mycobacterial growth and allow early detection from a small number of specimens but

cannot distinguish between live/dead organisms or predict disease activity.’
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Spinal tuberculosis has been reported to be diagnosed with an average delay of 6-8 months.” Early diagnosis and
treatment can effectively control the progress of spinal tuberculosis, reduce the incidence of complications, and improve
the prognosis of patients with spinal tuberculosis.” For uncertain spinal bone destruction, biopsy may be a preliminary
diagnosis of the preferred method.* Spinal tuberculosis is a kind of deep lesions, acquisition organization or pus sample is
difficult, even if there is sample, growth and cultivate mycobacterium sensitivity is low, the diagnosis is difficult.'’ In this
case, the patient in this case was a middle-aged man with good nutritional status, no cough and sputum, no low immunity
and defects, and did not belong to the tuberculosis susceptible population. The patient was initially misdiagnosed as
suppurative spondylitis with progressively worsening symptoms and recurrent fever, and was treated as suppurative
spondylitis before surgery with poor efficacy.

Even if the spinal tuberculosis is diagnosed correctly, the treatment of spinal MDR-TB is very difficult. Spinal MDR-
TB usually occurs between 15 and 30 years old. The most common lesion site is the thoracolumbar spine, and the most
common symptom is local pain.'? Yadav et al’ reported that the proportion of primary drug resistance in spinal
tuberculosis was 25.49%. Tuberculosis control is hampered by insensitivity of drug resistance detection methods.'?
Culture - or genotype-based drug susceptibility testing is an effective way to detect drug resistance, in which genotype
testing provides faster diagnostic results.'* Spinal tuberculosis often lead to cannot repair of nerve injury, including
paralysis.'? Treatment of spinal MDR-TB requires a multidisciplinary team, complex and long course of treatment. It
usually requires a combination of drug treatment, surgical treatment and rehabilitation treatment. Second-line anti-
tuberculosis drugs are mainly used for medical treatment, but these drugs are often associated with adverse reactions,
such as QTcF prolongation, tingling and numbness. In some cases, treatment adjustment is required. The characteristics
of spinal MDR-TB include long onset time, wide range of lesions and easy recurrence. For cases with progressive
neurological deficit, progressive spinal deformity or failure of conservative treatment, surgical intervention with
debridement and stable internal fixation should be performed, which can not only help to obtain samples, but also
reduce bacterial load.'>'® During the ATT, the patients should be reexamined regularly, the recurrence of tuberculosis
should be monitored in time, and the adverse drug reactions should be treated. In this case, we performed spinal internal
fixation surgery at an early stage to obtain suitable samples, and performed debridement and spinal canal decompression.
At the same time, we carried out second-line anti-tuberculosis treatment to control the tuberculosis focus, effectively
shorten the hospital stay of the patient, and improve the effect of drug treatment. There was no recurrence of tuberculosis
during the follow-up, and there were some adverse reactions, but they were relieved after symptomatic treatment.

Conclusion

A 46-year-old male patient was misdiagnosed with a pyogenic spinal infection and failed to respond to treatment for 2
months. Surgical clearance of the lesion was performed, and a diagnosis of MDR-TB of the lumbar spine was confirmed.
This suggests that the clinical symptoms of spinal MDR-TB are not typical, and the imaging examination is also lack of
specificity. When the diagnosis of spinal bone destruction is not clear or the treatment is ineffective, diagnostic ATT can
be used. For patients with spinal instability or spinal canal occupying, early surgical removal of lesions, tissue culture,
Xpert MTB/RIF and mNGS to identify pathogens and drug resistance, timely diagnosis and treatment can maximize the
prognosis of spinal MDR-TB.
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MDR-TB, multi-drug resistant tuberculosis; ATT, anti-tuberculosis treatment; mNGS, metagenomic next-generation
sequencing; CT, computed tomography; MRI, magnetic resonance imaging; WBC, white blood cell; Neut%, percentage
of neutrophil; Lymph%, percentage of lymphocytes; Mono%, percentage of monocytes; CRP, C-reactive protein; ESR,
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