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CASE REPORT iNFECTIOUS DISEASES

Simultaneous pneumocephalus and meningitis as a
complication of ozone therapy

Sirvan Elmas Dal

Department of Infectious Diseases, Malatya Turgut Ozal University, Malatya, Turkiye

ABSTRACT

Today, minimally invasive oxygen(0?)-ozone(0,) intramuscular lumbar paravertebral injections are used to relieve pain in
conditions such as low back pain. Repeated paraspinal, peridural, or spinal O, injections, when performed under non-aseptic
conditions or not performed with proper technique, may carry a risk of parameningeal inoculation of bacteria resulting in
meningitis and pneumocephalus. Although this treatment is well tolerated in most cases, the patient may sometimes develop
rare but very serious complications. Our study presents a case of pneumocephaly and meningitis due to the injection of an
intramuscular 0,-O, mixture directed into the subarachnoid space after dural puncture for the treatment of low back pain.
Air-density lesions were detected in the temporal and frontal horns of the left lateral ventricle on the patient’s computed
tomography scan of the brain. The cerebrospinal fluid appeared slightly cloudy, with a leukocyte count of 4000/mm?3, protein
level of 483 mg/dL, glucose at 40 mg/dL, and chlorine at 113 mmol/L. Ensuring that ozone injection therapy is performed
by qualified professionals and that strict aseptic precautions are taken before the procedure will prevent serious iatrogenic
complications such as pneumocephalus and meningitis.
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hronic pain, particulatly in conditions like non-spe-

cific low back pain, can evolve into a disease that
requires specialized treatment and care [1]. Various non-
pharmacological, non-invasive treatments for chronic
musculoskeletal pain offer mild to moderate relief and
may complement pharmacological or more invasive
methods (2]. Lumbar paravertebral O,-O, injections
represent an easy-to-administer, minimally invasive, safe,
cost-effective, and effective technique for alleviating both
pain and disability [3]. O,, also known as trioxygen, is an
inorganic gas and a less stable allotrope of oxygen com-
pared to diatomic oxygen (O,) [4].

O, acts by influencing the breakdown of arachidonic
acid into inflammatory prostaglandins, reducing inflam-
mation-related pain [5]. Intramuscular lumbar paraver-
tebral O, injections are considered a minimally invasive
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and safe option that effectively reduces pain, disability,
and reliance on analgesic medications [6]. In a study
where lumbar O,-O; injections were combined with anti-
inflammatory analgesics, Melchionda et al. [7] reported
an 80% success rate for oxygen-O, therapy at a 6-month
follow-up, compared to 50% for the group receiving only
anti—inﬁammatory analgesics. Here, we present a case of
pneumocephalus and meningitis following O, therapy
for low back pain, likely due to a contaminated needle
that inadvertently advanced from the epidural space into
the subarachnoid space.
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FIGURE 1. Pneumocephalus in the temporal and the frontal
horn of the left lateral ventricle.

CASE REPORT

A 38-year-old male patient was admitted to the hos-
pital with complaints of severe headache, somnolence,
fever, chills, dizziness, and intense vomiting, which had
persisted for approximately 1 day. His medical history
includes a tonsillectomy performed 10 years ago and a
diagnosis of ankylosing spondylitis for which he was of-
fered treatment with the biological agent adalimumab 10
months prior, though he did not pursue it. The patient
is known to experience widespread muscle pain, particu-
latly in the lower back and neck areas.

Two days before his hospitalization, he underwent O,
therapy in a private clinic to address back and lumbar
pain. This therapy was administered to the right and left
paravertebral regions of the back and lumbar area, as well
as the front of the neck. One day following this proce-
dure, which targeted the entire spine and neck area, he
presented to the emergency department with symptoms
of severe headache, fever, chills, dizziness, and vomiting.

Upon arrival at the emergency department, he dis-
played confusion, had positive neck stiffness, an arterial
blood pressure of 160/70 mmHg, and a temperature
of 37.8°C. Laboratory tests revealed a white blood cell
count of 32.18x10°/pL, a platelet count of 286x10°/pL,
hemoglobin of 15.9 g/dL, an erythrocyte sedimentation
rate of 94 mm/h, C-reactive protein at 18.9 mg/L, and a
plasma glucose level of 132 mg/dL. A computed tomog-
raphy (CT) scan of the brain indicated “air densities ob-
served in the temporal and frontal horn of the left lateral

”

ventricle (pneumocephalus)” (Fig. 1).

The patient, with a history of recent intervention and
clinical findings suggestive of bacterial meningitis upon
systemic examination, was empirically started on intra-

venous meropenem (3x2 g), vancomycin (4x500 mg),
and dexamethasone (4x8 mg) pending cerebrospinal fluid
(CSF) culture results. Due to technical constraints at that
time, a lumbar puncture (LP) was performed immediately
after initiating antibiotic treatment. The CSF appeared
slightly cloudy, with a leukocyte count of 4000/ mm’, pro-
tein level of 483 mg/dL, glucose at 40 mg/dL, and chlo-
rine at 113 mmol/L. No organisms were observed in the
CSF by acid-fast or Gram staining, and no growth was
detected in CSF tuberculosis, blood, or CSF cultures.

It was considered that prior antibiotic treatment
might have influenced the lack of growth in both spu-
tum and blood cultures. The patient’s somnolence im-
proved within 24 h, and by the 10* day of treatment,
his headaches and dizziness had significantly subsided.
A follow-up CT scan of the brain on the 14* day of
treatment revealed a normal appearance, indicating
resolution of the pneumocephalus, and subsequent
magnetic resonance imaging was also normal. After
2 weeks of treatment, the patient reported no further
headaches or dizziness.

A repeated LP on the 14* day showed no cells in
the CSF. CSF glucose was 45 mg/dL, chlorine was 121
mmol/L, protein was 72 mg/dL, and the control CSF
culture remained negative. The patient showed clinical
and laboratory recovery and was discharged. Upon fol-
low-up in the outpatient clinic 1 week later, his examina-
tion was normal, and he reported no complaints.

DISCUSSION

We encountered a patient who developed rapidly pro-
gressing pneumocephalus and meningitis as side effects
associated with O, therapy. In many countries across
Europe, Asia, and South America, intramuscular O,-
O, therapy is used as a minimally invasive approach for
treating lumbar disc herniation in patients who are un-
responsive to conservative treatment ot have contraindi-
cations to surgery [6]. An article reported that lumbar
paravertebral O,-O, injections are minimally invasive,
safe, cost-effective, and effective in alleviating both pain
and disability [3]. Apuzzo et al. [8] also supported the
effectiveness of intramuscular O, injections for low back
pain. The overall procedural complication rate for this
treatment is estimated to be around 0.1% [9].

In the literature, side effects from O, to O, treat-
ments are rare but include insomnia, itching, papules
around the injection site, gastritis, dizziness, tachycardia,
flushing, bilateral vitreoretinal hemorrhages, headache
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due to pneumocephalus from accidental intrathecal
puncture, paresthesia from spinal nerve injury following
percutaneous intradiscal O, infiltration, hypoesthesia,
vertebrobasilar stroke, subcutaneous hematoma at the
puncture site, pyogenic spondylodiscitis due to epidural
abscess, and fulminant septicemia [10].

Pneumocephalus, typically associated with tumors,
trauma, brain surgery, radiation necrosis, or meningitis/
encephalitis caused by gas-forming organisms, is defined
as the presence of air or gas within the cranial cavity [11].
Cases of intrathecal access and pneumocephalus have been
reported following epidural interventions, such as epidural
steroid injections, catheter placement, and blood patches
(12, 13]. Magalhaes et al. [14] published a report on pneu-
mocephaly resulting from intrathecal puncture after O,-O,
therapy, and Toman et al. [15] described a case of pneumo-
cephaly caused by O,-O, entering the subarachnoid space
following a dural puncture for lumbar pain treatment.

Meningitis, an inﬂammatory syndrome involving
the meninges and commonly accompanied by headache
and neck stiffness, is diagnosed through CSF exam-
ination [16]. Risk factors for nosocomial meningitis
include invasive procedures such as craniotomy, use
of internal ventricular catheters, external ventricular
drains, external lumbar catheters, and LPs [17-19].
Many patients with low back pain receive outpatient
treatments, including local paravertebral and epidural
injections, which, though rarely associated with infec-
tions, can lead to significant complications. Gaul et al.
[20] reported that 6.25% of all community-acquired
central nervous system infections were iatrogenic, while
another study highlighted the high morbidity and mor-
tality associated with iatrogenic meningitis following

LP into the subarachnoid space [21].

Conclusion

Contamination of the environment and syringe, along
with unintended advancement of the technique beyond
the target area and into the subarachnoid space, created an
iatrogenic condition that allowed meningitis and pneumo-
cephalus to develop. We believe that iatrogenic meningitis
and pneumocephalus can be prevented by ensuring that
O, therapy is performed by skilled professionals, avoid-
ing entry into the subarachnoid space, and implementing
strict aseptic precautions before the procedure. The side
effects observed should not be attributed directly to O,
itself but rather to the ozone application procedure and
contamination of the syringe, as seen in our case.
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