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Fig. 1 Chest PA at admission, showing an elevated left
diaphragm.
Spontaneous diaphragmatic rupture complicated with
perforation of the stomach during Pilates

Abstract

Diaphragmatic rupture (DR) is most commonly seen after
a blunt trauma. It rarely occurs spontaneously. Many cases
of spontaneous DR followed by strenuous sports activity
have been reported in the medical literature. However, there
has been no previous report on a case of spontaneous DR
after a static sport activity. We report the case of a 29-year-
old woman who presented to the emergency department
(ED) with pain in the epigastric area that started 1 day
before visiting the ED during deep breathing in Pilates. The
radiography and computed tomography of her chest
demonstrated a left diaphragmatic rupture complicated with
the perforation of viscera. She immediately underwent left
thoracotomy. In addition, primary repair of the diaphragm
and stomach was performed. On the basis of our findings,
we conclude that spontaneous DR may be caused by a static
sport activity, such as Pilates, causing a serious life-
threatening condition.

Diaphragmatic rupture (DR) is commonly observed after a
blunt trauma to the abdomen and chest. However, spontaneous
DR is a rare condition and is attributed to various factors [1-6].
Diagnosing DR in its early stage is very difficult; a delayed
diagnosis will result in increased morbidity and mortality [1].
We are the first to report a case of spontaneousDR complicated
with perforation of the stomach during Pilates.

A 29-year-old woman visited the emergency department
(ED) reporting pain in the epigastric area. The patient's
complaints started 1 day before visiting the ED during deep
breathing in Pilates. The patient reported that after deep
breathing, she felt a stabbing pain in her epigastric area that had
become progressively worsened. She had no prior history of an
abdominal or chest trauma. On admission, the patient's vital
sign was stable and chest radiograph showed an elevated left
diaphragm (Fig. 1). Further laboratory findings revealed no
other pathologies except a white blood cell count of 16 010/
dL. She was treated with H2 blocker and a pain killer for
gastritis or musculoskeletal pain. She was sent home but
returned to the ED the following day with worsened pain and
shortness of breath. On admission, her abdomenwas distended
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with tenderness. However, rebound tenderness was not
observed. On chest auscultation, there was no breathing
sound over the left hemithorax. The laboratory findings were
remarkably elevated for white blood cell count (23 050/dL)
and C-reactive protein (6.76 mg/dL). The follow-up chest
radiograph revealed pneumothorax and pleural effusion in the
left hemithorax (Fig. 2). The patient underwent tube
thoracostomy using a trocar. Foul-smelling discharge and
food material were drained from the chest tube. Urgently, a
thoracoabdominal computed tomographic scan was obtained,
which revealed air-fluid level of the stomach located in the left
hemithorax (Fig. 3). She immediately underwent a left
thoracotomy. The recent rupture of 7 × 5 cm in the left
posterior, medial diaphragm, and a perforation of the anterior
gastric body were observed. Primary repair of the diaphragm
and stomach was performed. After 16 days from the onset, she
was discharged without any sequelae.



Fig. 2 Follow-up chest PA shows pneumothorax and pleural
effusion in the left hemithorax.
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Approximately 1% of DRs are reported to occur
spontaneously [2]. Spontaneous DR was caused by a sudden
increase in abdominal pressure resulting in a pressure
gradient across the diaphragm, such as heavy physical effort,
sudden twisting movements, childbirth, and violent cough-
Fig. 3 Abdominal computed tomography scanning demonstrates ma
hemithorax.
ing [1-5]. Although it was not identified whether our patient
had a congenital diaphragmatic anomaly in the ruptured area,
the sudden onset of stabbing pain during deep breathing in
Pilates and the recently ruptured diaphragm observed by the
thoracic surgeon during operation indicated that the rupture
occurred spontaneously during Pilates. Although many cases
of spontaneous DR followed by strenuous sport activities
were reported in the medical literature [3], there has been no
previous report of a case of spontaneous DR after a static
sport activity, such as Pilates.

Pilates is an exercise developed in the early 1900s that is
based on gymnastic, martial arts, yoga, and dance. Unlike
yoga, Pilates requires deep abdominal breathing, while
keeping the abdomen flat and compressing the lower abdomen
from the pelvis using transversus abdominis and pelvic floor
constriction [7,8]. As a result, increased abdominal pressure
contributes to the rupture of the diaphragm. We believe that
this is how our patient was injured.

Chest radiograph is the most valuable diagnostic modality
and computed tomography is regarded as second-choice
modality for detecting DR [9-11]. Diagnostic chest aspiration
and drainage of pleural effusion should not be performed
when DR is suspected because they could damage the
herniated viscera [12].

Our case showed that a delayed diagnosis of DR may
cause a life-threatening condition. It should also be kept in
mind that static sport activities may sometimes cause DR.
Spontaneous DR should be suspected if there is an abnormal
diaphragmatic elevation in a patient who presents with
sudden epigastric area pain after a static sport activity, such
as Pilates.
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