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ARTICLE INFO ABSTRACT

Keywords: Introduction: Ozone therapy has been used for patients with low back pain due to disc herniation. Owing to its

Ozone analgesic and anti-inflammatory properties, this method alleviates low back pain and often improves physical

Pneumoperitoneum function through lumbar injection. Despite its therapeutic potential, the complications associated with ozone

Low back pain therapy are not yet fully understood.

Treatment outcome py ¥ Y . . . . .

Case report Case report: A 57-year-old woman with a history of diabetes mellitus was admitted to the emergency department
with acute abdominal pain and distension and chest pain, which occurred following her last session of ozone
therapy. At first, the patient had been diagnosed with peritonitis based on initial symptoms. However, blood tests
did not reveal any notable abnormalities. After identifying the presence of free air on the abdominal X-ray and
the IV contrast-enhanced computed tomography scan of the abdomen revealed retroperitoneal and intraperi-
toneal air indicative of pneumoperitoneum and pneumoretroperitoneum. The patient was discharged in stable
condition after five days of non-surgical and symptomatic treatment.

Discussion: This is a rare case of pneumoperitoneum and pneumoretroperitoneum, which also highlights a new
complication of ozone therapy. Despite the exact pathophysiological mechanisms being unclear, the high pres-
sure of ozone administration or technique may be the causative factors. Conservative management demonstrated
favorable prognostic outcomes and an effective treatment response.

Conclusion: Spontaneous pneumoperitoneum presents with severe abdominal pain and the presence of free air in
the abdominal cavity. Typically, it does not require surgical intervention. However, Conservative treatment
resulted in a dramatic improvement in the initial clinical condition and decreased the amount of free air within
the abdominal cavity.

pneumoperitoneum sometimes occurs spontaneously, known as non-
surgical pneumoperitoneum, which is associated with iatrogenic and
other causes [12]. Spontaneous Pneumoperitoneum (SP) usually pre-

1. Introduction

Ozone therapy is utilized as an effective, safe, and less invasive

treatment option for various medical conditions, particularly for acute
and chronic lower back pain [1,2]. This intervention is noted for its
antioxidant, anti-inflammatory, and analgesic properties [3]. Despite its
therapeutic benefits, the complications of ozone therapy remain
understudied in the literature [4-7]. Peritonitis is a significant condition
characterized by inflammation of the peritoneum, often spreading via
body fluids. The diagnosis is confirmed through physical examinations,
imaging studies, and blood tests [8,9].

The pneumoperitoneum is free air within the peritoneal cavity, most
commonly caused by viscus perforation [10,11]. Additionally,
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sents without symptoms and is discovered accidentally on imaging for
different reasons [13]. Diagnostic imaging, such as plain radiographs
and computed tomography (CT) scans, is crucial for identifying the
presence of free air, as well as determining the source of perforation
[14]. SP is often treated by observational and conservative management
if the patient's assessments do not indicate gastrointestinal (GI) perfo-
ration, peritonitis, or cardiovascular instability [15,16]. This case report
adheres to the 2023 SCARE Guidelines, ensuring thorough documenta-
tion of surgical cases [17].
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Fig. 1. Plain abdominal X-ray showing free air under the diaphragm (A)/
pneumoperitoneum (blue arrow) and around the kidneys and psoas muscles
(B)/pneumoretroperitoneum (red arrows). (For interpretation of the references
to color in this figure legend, the reader is referred to the web version of
this article.)
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2. Case presentation

On the evening of August 5, 2024, a 57-year-old female presented to
the emergency department of Firoozabadi Hospital with abdominal pain
that had started 12 h earlier. The patient had a history of type II diabetes
mellites, hypertension, and ischemic heart disease for which she was
treated with indomethacin 25 mg tablet three times daily, metformin
500 mg twice daily, and methadone 5 mg tablet in severe pain episodes
arbitrarily but had stopped heart medications four months back on her
own decision. The patient had been diagnosed with L4-L5 lumbar disc
herniation 5 years ago. On the orthopedic surgeon's recommendation,
ozone therapy was chosen to treat the disc herniation, as a non-surgical
alternative. The patient underwent their initial session of ozone therapy
without intravenous anesthesia and had no side effects. A month after
her first ozone therapy session, the patient underwent a second session
at another center. Ten minutes following this procedure, she developed
abdominal pain and distension. Although she initially returned home,
her condition progressively worsened over the next 12 h, ultimately
requiring transfer to our hospital via Emergency Medical Services for
comprehensive evaluation and management.

The patient reported nausea, abdominal distension, abdominal pain,
and chest pain. On physical examination, the patient had generalized
tenderness, with no rebound tenderness and no guarding.

At the time of admission to the hospital, the patient's general con-
dition was stable, and the following vital signs were measured: tem-
perature 37.2 °C, respiratory rate 17 per minute, pulse rate 85 per
minute, blood pressure 157/98 mmHg, and oxygen saturation 96 %.

On chest and abdominal X-rays, subdiaphragmatic, perirenal, and
psoas-free air was noted (Fig. 1). A CT scan with IV contrast demon-
strated the presence of intra-abdominal as well as retro-abdominal
scattered free air but no free fluid was noted (Fig. 2). The Laboratory
results did not demonstrate any clinically significant abnormalities in
the CBC that would indicate an infectious or inflammatory condition,
nor were there any pancreatic or liver abnormalities. Moreover, no
significant elevations in C-reactive protein (CRP) levels were noted and
Urine analysis was Quite normal (Table 1). In addition, the ECG of the
patient was normal and troponin was not detectable.

Evaluation by the general surgeon revealed no free fluid in the
abdomen or significant findings in arterial blood gas analysis. Conse-
quently, the patient was diagnosed with pneumoretroperitoneum and
pneumoperitoneum secondary to ozone therapy. Instantly, the patient
was admitted to the intensive care unit (ICU) and was approved for
conservative treatment.

To correct electrolyte imbalances and hydration, the patient received
normal saline 0.9 % at 10 mL/kg/h intravenous (IV), three times daily.
Analgesic medications included Paracetamol 1 g IV, three times daily,
and pantoprazole 40 mg IV, twice daily. Additionally, metronidazole
500 mg IV, three times daily, and meropenem 500 mg IV, three times
daily were empirically added to the treatment regimen. The internal
medicine specialist ordered that the patient's blood sugar be checked
every 6 h, following the regular insulin protocol (if blood sugar (BS) >
200) or administering a glucose vial 50 mL IV (if BS < 70). The patient
was kept nil per os (NPO) and a nasogastric (NG) tube was inserted.

The patient's abdominal pain and other symptoms gradually
improved. By the second day, she no longer required analgesics for pain
relief. However, her nausea persisted until the third day. The patient
resumed oral intake and the NG tube was removed on the fourth day. A
CT scan without contrast demonstrated that the amount of free air in the
abdomen has considerably decreased (Fig. 3). At last, the patient was
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Fig. 2. IV Contrast-enhanced computed tomography of the abdomen on the first day of admission showing pneumoperitoneum (blue arrows) and pneumo-
retroperitoneum (red arrows). (For interpretation of the references to color in this figure legend, the reader is referred to the web version of this article.)

medically stable and discharged after five days with the knowledge of
clear potential warning signs that should be returned to the hospital. At
the 1-month follow-up, the patient remained asymptomatic, with no
recurrence of previous symptoms. Furthermore, there were no compli-
cations or significant findings observed, supporting a favorable and
uncomplicated recovery.

3. Discussion

In this case report, we described a woman who suffered from
abdominal pain caused by pneumoretroperitoneum and pneumo-
peritoneum which was concluded to be a complication as a result of
ozone therapy. The diagnostic process ruled out GI rupture due to the
absence of free fluid in the imaging studies and unremarkable inflam-
matory biomarkers. Other differential diagnosis, such as infectious,
gynecological, and cardiac, were also ruled out. Based on the findings,
the patient was not a candidate for surgical intervention, and conser-
vative management was utilized. During the hospital stay, the patient
was monitored in the ICU. Gradually, over the course of five days, his
symptoms improved. The amount of peritoneal free air was also
decreased during the next follow-up.

The pathophysiology and exact mechanism underlying this compli-
cation associated with ozone therapy remain undefined. However, it is
hypothesized that factors such as high-pressure ozone administration or
improper instrument insertion may have contributed to the concurrent
development of pneumoretroperitoneum and pneumoperitoneum.
Further investigations are essential to clarify these mechanisms and
minimize the potential risks associated with this procedure. This case
report demonstrated the importance of caution in practice and consid-
ering the risks of ozone therapy.

Pneumoperitoneum refers to the presence of gas within the perito-
neal cavity, a critical condition that often requires emergency manage-
ment [10]. It presents a diagnostic challenge with a wide range of
differential diagnoses and a spectrum of clinical presentations [18].
Several conditions can cause pneumoperitoneum; these include malig-
nancies, iatrogenic injuries, —and gastrointestinal ulcers. Perforated
viscus is the most frequent cause and necessitates surgical intervention
in most cases [19]. In contrast, the retroperitoneum is located posterior
to this layer, consisting of the parietal peritoneum and the transversalis
fascia and encloses vital structures such as the kidneys, adrenal glands,
and portions of the gastrointestinal tract [20]. Despite separation of
these two spaces, they maintain critical anatomical and functional re-
lationships through shared structures like the transverse mesocolon and
transitional zones such as the iliac crest [21].

Pneumoperitoneum has a variable range of clinical presentation that
ranges from asymptomatic cases detected accidentally to acute
abdominal emergencies [13]. Common features include abdominal pain,
chest pain, nausea, vomiting, and these features can develop into severe
sepsis extremely quickly if not promptly treated [12]. Imaging is an
important component of the diagnostic measures for pneumo-
peritoneum; upright chest radiographs frequently establish the diag-
nosis by revealing free air under the diaphragm. However, the
sensitivity of this modality is limited, and a CT scan is needed to confirm
the diagnosis of pneumoperitoneum. CT scans are particularly valuable
as they provide detailed information about the abdominal organs and
can accurately identify the exact site of perforation or injury [14].

When other potential causes have been ruled out, the presence of free
air in the peritoneal cavity without evidence of viscus perforation is
known as SP [22]. To prevent unnecessary surgical interventions, SP
requires immediate diagnosis. The management of SP depends on the
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Table 1
Laboratory data (Hematology, Biochemistry, TROPONIN, VBG (venous blood
gas)).

Test Result Unit - Reference value

Hematology

W.B.C 7.5 4.0-10 x 1000/mm?®

Mixed 6.3 %

Segment 65.5 %

Lymphocyte 28.2 %

Hb 12.7 Female: 12_16 gm/dL

Hct 40.7 39 %-52 %

M.C.V 87.53 77-97 fL

M.C.H 27.31 26-32 pg

M.C.H.C 31.2 32 %-36 %

Platelet 258 140-440 x 1000/mm>

RDW 14 11 %-16 %

PT 13 <13.5

INR 1 0.9-1

PTT 27 30-45

CRP 5 >10 mg/L

Biochemistry

Blood sugar 123 Adult
Normal: <140
Impaired glucose tolerance: 140-199
Diabetes mellitus: > 200

B.UN 19 8-26 mg/dL

Creatinine 0.8 0.6-1-3 mg/dL

AST 20 <31 U/L

ALT 19 <31 U/L

Alk. P 174 64-306 U/L

Amylase 71 <100 U/L

Serum Na 132 136-145 mmol/L

Serum K 4.3 3.7-4.8 mmol/L

Lipase 46 Adult <60 U/L

TROPONIN

Troponin rapid Negative

VBG

PH 7.41 7.31-7.41

PCO2 46.1 35-40 mmHg

PO2 39 41-51 mmHg

HCO3 25.6 22-26 mmol/L

02 sat 73.7 70-80 %

Urine analysis

Color Yellow

Appearance Clear

PH 6.5

Sp.Gravity 1.013

Protein Negative

Blood/Hb Negative

Glucose Negative

Nitrite Negative

Ketone Negative

WBC 1-2

RBC 0-1

Epithelial 1-2

Bacteria Rare

Abbreviations: W.B.C: White Blood Cell count/Hb: Hemoglobin/Hct: Hemato-
crit/M.C.V: Mean Corpuscular Volume/M.C.H: Mean Corpuscular Hemoglobin/
M.C.H.C: Mean Corpuscular Hemoglobin Concentration/RDW: Red Cell Distri-
bution Width/PT: Prothrombin Time/INR: International Normalized Ratio/PTT:
Partial Thromboplastin Time/CRP: C-Reactive Protein/B.U.N: Blood Urea Ni-
trogen/AST: Aspartate Aminotransferase/ALT: ALT Alanine Aminotransferase/
Alk.P: Alkaline Phosphatase/Serum Na: Sodium/Serum K: Potassium/VBG:
Venous Blood Gas/PH: Potential of Hydrogen/PCO2: Partial Pressure of Carbon
Dioxide/PO2: Partial Pressure of Oxygen/HCO3: Bicarbonate/02 sat: Oxygen
Saturation/Sp.Gravity: Specific Gravity/RBC: Red Blood Cells.
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clinical status of the patient. Conservative management is the corner-
stone for patients who are minimally symptomatic and have stable he-
modynamics [15,16,18,22,23]. This approach includes bowel rest, use
of broad-spectrum intravenous antibiotics, repletion of electrolyte
repletion, and intravenous fluid replacement. H2-receptor antagonists
and proton-pump inhibitors should be used in patients with upper
abdominal pneumoperitoneum [22]. Clinical monitoring is crucial to
detect any deterioration that may necessitate surgical intervention. SP
generally carries a favorable prognosis with conservative management
[15,16,18].

Ozone therapy is one of the modalities that have been used for the
treatment of diverse conditions which include: the management of
chronic wounds, chronic and acute low back pain, and vascular and
respiratory diseases. A mode of therapy that can be termed a less inva-
sive and safer procedure via intramuscular or paravertebral lumbar in-
jection, where patients report great pain relief and enhanced functional
activities [1,2]. Compared with many anti-inflammatory pain reduction
drugs, ozone therapy is much less morbid and provides better pain relief
in patients with herniated discs [23]. These properties are a result of the
ability of ozone to enhance oxygen circulation, to be an anti-
inflammatory agent, to be an analgesic as well as an antioxidant
[3,24]. However, in as much as it is minimally invasive and has proven
advantages, ozone therapy is still controversial and requires more
studies to understand its potential complications and risks.

Peritonitis is very serious in nature and characterized by inflamma-
tion of the peritoneum, which can be localized or generalized. There are
three types of peritonitis: primary, secondary, and tertiary, which are
developed by different causes [8]. This is usually confirmed by imaging
and blood tests. As peritonitis can spread to the bloodstream and become
septic if severe, it is considered a medical emergency [8,9]. Although the
patient exhibited generalized tenderness during examination, no evi-
dence of rebound tenderness or guarding was observed. Furthermore,
the absence of systemic signs of infection, including tachycardia, hy-
potension, and leukocytosis, further reduced the clinical suspicion of
peritonitis in this case.

4. Conclusion

This case presented a rare complication of ozone therapy, charac-
terized by pneumoretroperitoneum and pneumoperitoneum, without
gastrointestinal perforation or peritonitis. Based on prompt imaging and
clinical evaluation, surgical intervention was avoided and the patient
was successfully treated with conservative management. The findings
highlight the necessity to demonstrate the relationship between ozone
therapy procedures and the occurrence of pneumoretroperitoneum and
pneumoperitoneum, as well as to clarify their risks and mechanisms.

Abbreviations

CT computed tomography

NPO nil per os/nothing by mouth

NG nasogastric

BS blood sugar

ICU intensive care unit

v intravenous

SP spontaneous pneumoperitoneum
BS blood sugar

GI gastrointestinal
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Fig. 3. IV Contrast-enhanced computed tomography after 5 days of admission showing significantly decreased free air level in peritoneum (blue arrow) and ret-
roperitoneum (red arrow). (For interpretation of the references to color in this figure legend, the reader is referred to the web version of this article.)
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