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Direct Radiography (DR) diagram revealed gas accumulation and b 4-5 intervertebral space, muscle layer, and fascia

layer of the lumbar vertebrae. Subsequent culture of the wound e presence of MC, resulting in a diagnosis of

e need for vigilance in clinical practice beyond typical infection sites.
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Introduction
Moraxella catarrhalg Branhamella catarrhalis, is an aerobic Gram-negative cocci residing mainly

tract. Initially considered a normal flora, MC has been identified as a causative agent of

media er respiratory tract infection, meningitis, endocarditis, urethritis, conjunctivitis, and
sepsis S its propensity to cause Otitis media (OM) in children, ranking as the third most common
pathoge obally and exacerbating chronic obstructive pulmonary disease in the elderly.*

is related to age. Infants often have MC colonization in the nasopharynx, while the carrier rate in the
upper respiratorygeract of healthy adults is 1% to 5%. Research indicates that MC causes approximately 709 million cases
of acute OM worldwide each year, with 51% of these patients being under the age of four. Acute OM is considered one
of the most common childhood diseases.””” Additionally, the detection rate of MC in patients with chronic lung disease is
higher than in healthy adults. MC is the second most common cause of chronic lung disease exacerbation.® In winter, MC
colonization is more likely to occur based on viral infection.” At present, research on MC primarily focuses on its
pathogenic genes, virulence mechanisms, and vaccine development.*!°

With advancements in lumbar surgery techniques and spinal fixation devices, lumbar fusion surgery has become
increasingly common. Notably, while this procedure effectively achieves spinal canal decompression and intervertebral

stability, it also carries a risk of infection, which can complicate treatment and increase healthcare costs.'' The incidence
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of postoperative spinal infections varies significantly. For instance, Geromet et al'? reported infection rates ranging from
0.7% to 11.9% following spinal fixation, whereas Kasliwal et al'* noted a rate of 20%. These variations may be related to
surgical conditions and preventive measures. A retrospective study found an overall infection rate of 1.66% (27/1623)
following dynamic pedicle screw fixation. The primary pathogens responsible for infections include Staphylococcus
epidermidis, Staphylococcus aureus, Salmonella, Escherichia coli, Pseudomonas aeruginosa, Enterobacter aerogenes,
and Acinetobacter baumannii, etc."!

Despite its well-documented association with common diseases, relatively few cases have reported lumbar space
infection caused by MC. This paper presents a unique case of MC infection following lumbar spinal fixation and fusion,
documenting the first such occurrence in Sichuan, China.

Case Report

The 72-year-old female patient presented with a complex medical history including hypertensg

scoliosis, degenerative changes in the
vertebral body, pneumatosis in the lumbar 4-5 intervertebral spa alities in the muscle layer and fascial
layer. Additionally, frizzy bone was observed in the ima , indicating a potential intervertebral space
infection.

The patient presented abnormal laboratory rgg a lymphocyte count of 0.67x10"9/L, an eosinophil count

the patient exhibited red blood cell levels of 3.29x10"12/

b b W

Figure | Digital radiography of the patient’s lumbar spine. (A) Before surgery; (B) After surgery. The “R” in the figure represents the right side.
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fibrinogen levels of 8.92 g/L. The patient also displayed elevated high-sensitivity C-reactive protein at 122.88 mg/L, total
protein at 61.45 g/L, and albumin at 34.2 g/L, with a prealbumin level of 96 mg/L and lipoprotein levels of 477 mg/L.
Electrolyte abnormalities included potassium at 3.25 mmol/L and magnesium at 0.72 mmol/L.

The patient’s wound pus was collected and promptly sent to the microbiology laboratory for smearing and culturing.
Gram staining results indicate the presence of Gram-negative diplococci, which appear in a coffee bean shape. After
incubating the sample on a blood agar plate at 35°C for 18-24 hours, grayish-white, non-hemolytic colonies were
observed (Figure 2). The colony surface was dry, and an inoculating loop could move the entire colony. Both the Catalase
and Oxidase tests yielded positive results. A single colony was selected, and its turbidity was adjusted to 1.8-2.2 McF.
The bacteria were identified using the VITEK®2 Compact fully automated microbiological analysis system and its
accompanying NH card, revealing the bacteria to be MC.

At the same time, some preserved bacterial strains were sent to the county hospital for ideg 0 using the Autof

susceptibility testing in our microbiology laboratory follows the procedures and
for Clinical Laboratory Standards (NCCLS). We ensure the reliability of test

made to enhance the patient’s nutrition intake, and if necessa
injection (18AA) (12.5g/250mL). Additionally, potassium c

ment potassium, with a dosage of one 0.5g tablet three time ient follows a diabetic diet. If postprandial
blood glucose is uncontrolled, subcutaneous injectiQ s may be necessary, starting at a dose of 0.1
U/kg per meal. If fasting blood glucose is uncon aily subcutaneous injection of insulin glargine may be

required, starting at a dose of 0.1 U/kg. Adjust pre-m
levels, and adjust long-acting insulin do Qing blood glucose levels, while preventing hypoglycemia. To
regulate blood pressure, the patient

Figure 2 Morphology of bacterial colonies.
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Table | Drug Sensitivity Results

Antibiotic MIC (ug/mL) | Sensitivity
Ampicillin =8 R
Amoxicillin/Clavulanic acid <4 S
Cefaclor <8 S
Cefuroxime <4 S
Cefotaxime <2 S
Ofloxacin <2 S
Tetracycline <2 S
Moxifloxacin <0.0625 S
Chloramphenicol <2 S
Rifampicin <l S
Trimethoprim/Sulfamethoxazole | 0.5 S
Beta Lactamase Neg -

Abbreviations: R, resistance; S, sensitive.

Antibiotic treatment for MC infection. After undergoing lum
tion, and autologous skeletal bone graft fusion, the patient’s w

culture, yielding negative results. Following one month of acti

reduction in waist pain. A review of the lumbar spine R age of the infection focus (Figure 1). The

patient was discharged after the laboratory test indicator ed to normal during recovery.

Discussion
Infection after lumbar spinal fixatio ation following spinal surgery, with an incidence rate of

approximately 9% to 12%. It has g infgacations on patient outcomes and overall medical costs, as highlighted

by a study conducted by Pull ive analysis of 3174 patients who had undergone spinal surgery
revealed that infection afte surgery can escalate overall medical costs by over four times. The fixation
device that is implante post-surgery plays a crucial role in maintaining stability and structural

integrity in the long t i@y for 6-12 months. Therefore, great caution should be exercised when considering the
removal of the fixad . Fai promptly address the infection can lead to a myriad of complications, including

a significant 8 ion At spine surgeons must consider due to the advancements and widespread adoption of spinal
internal fixation@d fusion surgery. Early infections are primarily associated with the patient’s overall health, the
sterilization of surg®W@l instruments, and the performance of the surgical procedure. Diagnostic tools like laboratory
tests and imaging play a crucial role in identifying lumbar space infections. To reduce the risk of infection in patients
undergoing spinal fixation surgery and to alleviate their physical, psychological, and familial burdens, medical staff
should standardize surgical procedures and actively prevent infections from preoperative, intraoperative, and post-
operative perspectives.'!

In the process of identifying bacterial genera, it is important to distinguish Moraxella catarrhalis (MC) from other
Moraxella species. MC is characterized by its cocci shape, often appearing in pairs or kidney-shaped arrangements,
and it tests positive for the DNase test. In contrast, other Moraxella species are mostly coccoid rods and test

negative for DNase. Research has shown that MC can adhere to and invade hosts through various virulence
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mechanisms.'® The pathogenic mechanisms of MC are primarily associated with components such as the outer
membrane, mucins, receptor proteins, complement resistance, and biofilm formation. The outer membrane of MC is
composed of phospholipids, glycine, integral outer membrane proteins, and lipoproteins. These macromolecules
serve as critical virulence factors in the bacterial pathogenic process, mediating the interaction between MC and host
surface receptors expressed by respiratory epithelial cells. MC-produced outer membrane vesicles can mislead the
body’s immune cells.'” Infection of bronchial epithelial cells by MC can activate the reduced coenzyme II oxidase/
reactive oxygen species/transforming growth factor signaling pathway, leading to the overexpression of MUCS5AC,
which further induces inflammatory responses and tissue damage.”’ Within the host, MC forms biofilms that not
only resist the host’s immune defenses but also enhance its ability to compete with commensal bacterial commu-
nities. Furthermore, receptor proteins facilitate MC’s acquisition of iron necessary for growth, while the evolution of

complement evasion mechanisms has enhanced MC’s survival capabilities.'® Additional an stimulate the

response of neutrophils. Moreover, MC is capable of subverting and utilizing the
enhance its reproduction. It was observed in the experiment that MC also s i 0f co-infected
nontypeable Haemophilus influenzae.*?

Previous studies have shown that B-lactams, macrolides, tetracyclines, an i ibit high sensitivity to
MC. However, as the detection rate of MC has increased and the use of g i i expanded, the resistance
rate of MC has risen annually. The production of B-lactamase is one or MC resistance, leading to

varying degrees of resistance to B-lactam antibiotics and ampicillj
ing various characteristics of high-
ene, 98.57% carried the ompE gene, and
71.90% carried the ompCD gene. The resistance rates to cefl
43.33%, 28.10%, and 39.05%, respectively.”® In tl
aminoglycoside antibiotics or third-generation cepha¥gs he choice of antibiotics should be based on the patient’s

mycin, and erythromycin were reported as

condition and the results of susceptibility te
enzymes. When co-infected with oniae or Haemophilus influenzae, it may enhance the
resistance of other bacteria.'® St C can engage in gene transfer with Gram-positive bacteria,
occasionally resulting in the oss-resistance genes.”* It is noteworthy that the MC isolated from this
tind is B-lactamase negative (Table 1), which is more likely related to

the bacteria’s evoluti patient is an elderly woman, suffering from hypertension, type 2 diabetes,

causative agent 1 elieve that interactions among the host, endogenous flora, and pathogenic bacteria also
contributed 4g

more atte to MC-related infections, broaden the scope of investigation, and conduct more in-depth research into

the infection'@wchanisms of MC.

Conclusion

Lumbar space infection caused by Moraxella catarrhalis is a rare disease with unclear clinical manifestations, diagnosis,
and treatment patterns. In this case, the keys to eliminating lumbar space infection were microbial culture and antibiotic
treatment. The patient was discharged from the hospital after the removal of lumbar spinal infection lesions, spinal canal
exploration, autologous skeletal bone grafting and fusion, and treatment of underlying diseases. Clinicians should be
vigilant towards infection cases caused by special pathogenic bacteria and perform a comprehensive assessment of

patients’ symptoms, based on clinical manifestations and relevant examinations.
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Abbreviation
MC, Moraxella catarrhalis; OM, Otitis media; DR, Direct Radiography; NCCLS, The National Committee for Clinical
Laboratory Standards.
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