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Background: Spontaneous pneumomediastinium (SPM) can be due to increased
intrathoracic pressure. Its occurrence with Diabetic Ketoacidosis (DKA) is a very
rare, but may be caused by severe vomiting or deep, rapid, and labored (Kussmaul)
breathing.

Case Report: The patient is a 15-year-old girl with a history of type 1 diabetes
mellitus (T;DM) who has been hospitalized due to nausea, severe vomiting,
dyspnea, abdominal and chest pain. Based on physical examination and imaging
(CXR and chest CT scan), pneumomediastinium (PM) was confirmed. The patient
received conservative treatment for PM and treatment for DKA. The patient finally
discharged after 5 days in a good general condition.

Conclusion: SPM is a rare complication of DKA, usually with a good prognosis if
diagnosed and treated timely.
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Introduction

Diabetes mellitus (DM) is a common metabolic disease defined by a high blood level of glucose ) The most
common type of DM in children is type 1 diabetes mellitus (T;DM) characterized by the destruction of
pancreatic R-cells and the consequent severe insulin deficiency "] Diabetic ketoacidosis (DKA) is one of the
most important complications of T;DM in the acute phase of disease which can be life-threatening (.

The presence of air in the mediastinum is called pneumomediastinum (PM) and it may be spontaneous or
traumatic ', Spontaneous pneumomediastinum (SPM) is an infrequent, benign, and self-limiting condition
which categorized into primary (without underlying factor) or secondary L2 Primary SPM can be the result of
an increased intrathoracic pressure, which can be seen in various conditions such as Valsalva maneuver,
vomiting, weight lifting, and Boerhaave syndrome due to esophageal rupture 241 common causes of secondary
SPM in children include lower respiratory tract infections and asthma attacks [
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Due to an acute increase in intrathoracic pressure, vomiting can lead to SPM, although this is a rare
complication. On the other hand, vomiting can lead to PM and mediastinitis (Boerhaave syndrome) as a result of
esophageal rupture, which should be differentiated from SPM caused by vomiting 5] Vomiting is a relatively
common finding in DKA and Vomiting-induced PM can be a very rare complication of DKA with a limited
number of case reports about PM in DKA %7,

SPM is a rare and usually benign condition that often resolves without complications ] The mechanism of
PM in DKA may include one or more factors. Kussmaul breathing due to acidosis in DKA can increase
transalveolar pressure by 20-30 mmHg and lead to rupture of the alveoli. On the other hand, severe vomiting can
increase intraalveolar pressure and result in rupture of the alveoli due to contraction of the abdominal muscles
against the closed glottis. In addition, vomiting can increase the esophageal intraluminal pressure above the
esophageal wall stretching pressure which results in rupture of the esophageal wall (Boerhaave syndrome) "%,

SPM can be asymptomatic, but symptoms such as chest pain, dyspnea, neck pain, and subcutaneous
emphysema have been reported. Imaging studies for the diagnosis of PM include CXR and chest CT scans.

The clinical signs of SPM and Boerhaave syndrome may be somewhat similar. Both of these conditions may
be associated with a range of symptoms, including chest pain, cough and shortness of breath, sore throat,
dysphonia, dysphagia, neck pain, and subcutaneous emphysema. An important finding to distinguish between
the two is the patient's clinical condition, in which the patient with mediastinitis secondary to Boerhaave
syndrome is usually toxic and may have signs of septic shock. But the patients with SPM are usually well ]

Treatment is directed primarily at the precipitating condition. Once the diagnosis is confirmed, the SPM can
be managed conservatively by treating the underlying condition, together with rest, analgesia and supplemental
oxygen [L.3]

PM can lead to respiratory distress and complicate the diabetic patient’s condition and make DKA
management more difficult. With respect to the importance of timely diagnosis and treatment of PM in DKA
patients which can be life-threatening, we decided to present a diabetic patient with DKA and PM.

Case Report

The patient was a 15-year-old girl with a history of T;DM from 4 years ago. She had severe and frequent
nausea and vomiting from 2 days before hospitalization. The patient had a mild fever, dyspnea and chest pain
without cough for the past 2 days. At first, she was admitted to another center, and for arterial blood gas analysis
(table 1), lethargy and hyperglycemia (Blood Sugar (BS): 450 mg/dl), the diagnosis of DKA was considered.
She was treated for DKA. On the next day, she was referred to our center (Amirkola Children's Hospital-
northern Iran). At the time of admission, her vital signs included: BP: 110/70 mmHg, T: 37°C, RR: 18/min, PR:
80/min and SPO2:96% on room air.

Treatment continued with the DKA protocol (Insulin therapy with a dose of 0.1 U/kg/hr in the form of
continuous infusion with half saline serum). The patient's laboratory findings were shown in table 1.

Because of dyspnea and chest pain, the patient underwent pulmonologist consultation. On examination by a
pulmonologist, the patient had no respiratory distress and pulmonary sounds were reported to be normal and
CXR (figure 1) was requested for the patient, which showed evidence in favor of PM such as air along with
mediastinal structures and heart border without subcutaneous emphysema and CT scan (figure 2) was performed
to determine the presence of air in the mediastinum and confirm the diagnosis.

Twelve hours after hospitalization in our center, the patient alertness and ABG criteria showed that the
patient was out of the DKA phase, so the basal-bolus protocol was started to continue diabetes treatment. In this
protocol, insulin Glargine was used subcutaneously every night and insulin Aspart was used subcutaneously with
meals and based on carbohydrate-content calculation. The patient also underwent supportive measures for PM,
including analgesic (Apotel) and supplemental oxygen. She did not suffer from complications such as
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subcutaneous emphysema (SCE) and pneumothorax during hospitalization. She was discharged from hospital
after 5 days with acceptable BS and normal CXR, without chest pain, in a good general condition.

Table 1. Patient's laboratory findings
Admission time After 48

Factor

level hours level
Hb: 10.7 g/dI -

CBC | PIt: 184000/pL -
WBC: 4600/uL -

PH:7.12 PH:7.48
VBG PCO,: 22 PCO,: 39
HCOs: 10 HCOs: 29

CRP 17 mg/L -

Figure 1. CXR shows lucency (air) along with mediastinum and
between the heart and superior surface of the diaphragm

7 Figure2. CT iaging shows the air in mediastinal space (arrow)

Discussion

Our presentation is about a 15-year-old girl with a history of TIDM who developed PM as a complication of
DKA and improved with conservative treatment.

SPM is very rare, with an incidence of about 1 in 7000 to 100,000 reported in various centers. Our patient
was female, while according to other studies, there is a male preference 241 our patient was 15 years old. The
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incidence of the disease in children and adolescents includes two peaks, one under 4 years and the other 15-18
years 1/,

DKA-related PM is very rare. In a study conducted by Lee et al. In Taiwan between 1997 and 2007, out of a
total of 18 patients with SPM, only 1(5.6%) was due to DKA. In this study, the most common etiology in
younger children was infectious causes including bronchiolitis and pneumonia, and in adolescents, the most
common etiology was idiopathic 4]

The most common symptoms of PM are chest pain and shortness of breath [
symptoms may include neck pain, sore throat, back pain, dysphagia and shoulder pain [
asymptomatic (2]

The most common sign of PM is subcutaneous emphysema (SCE) “. our patient did not develop
subcutaneous emphysema during the disease, unlike the study of Rojas et al. I where the patient developed
subcutaneous emphysema. In the study by Lee et al., 10 of 18 patients (55.6%) had SCE 4]

The initial diagnostic tool includes CXR, which indicates the presence of air in the mediastinum and a more
distinct cardiac border ™ . For better evaluation and also in cases where CXR is negative but there is a high
clinical suspicion about PM, the CT scan is helpful 2]

Treatment of PM is often conservative and includes rest, analgesics, oxygen and treatment of underlying
disease 1 “. In cases of PM with DKA, patients should be treated for DKA, including water and electrolyte
correction, insulin, acidosis correction, and antibiotics if needed 59 Like other studies, our patient recovered
with DKA treatment and supportive measures without any complications.

Patients with severe PM and SCE may require decompression through subcutaneous drainage or multiple
subcutaneous angiocatheters. But most patients with DKA and PM have a good prognosis, mortality is low, and
most patients recover in about 1-2 weeks and discharge from the hospital like our patient * " **!,

%% %I a5 seen in our patient. Other

‘I PM also can be

Conclusion

SPM with DKA is a very rare complication and should be considered in patients with DKA and dyspnea to
avoid underdiagnosis. SPM with DKA usually has a good prognosis and the patient recovers with the treatment
of the underlying disease and conservative measures.
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