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Resumen
Objetivo: El objetivo de este reporte es presentar los tres casos de rotura diafragmática izquierda por trauma cerrado que fueron tratados con
reparación quirúrgica.
Antecedentes: La rotura diafragmática es una lesión poco frecuente tras un traumatismo cerrado. Los pacientes pueden presentarse con
dificultad respiratoria aguda o sin ningún síntoma. Después de un diagnóstico adecuado, la reparación quirúrgica es el tratamiento de elección.
Descripción del caso: Tres pacientes presentaron ruptura diafragmática del lado izquierdo después de una caída de altura en el período temprano
y tardío después del trauma. Dos pacientes con presentaciones tempranas tuvieron síntomas respiratorios y un paciente con presentación
tardía ingresó con obstrucción intestinal mecánica aguda. Todos los pacientes fueron tratados con reparación diafragmática quirúrgica con
abordaje abdominal.
Conclusión: Las lesiones diafragmáticas del lado izquierdo conllevan un alto riesgo de hernia de órganos intraabdominales y deben repararse
quirúrgicamente de inmediato.
Importancia clínica: la rotura diafragmática es rara después de un traumatismo cerrado y no debe pasarse por alto en la evaluación inicial. Las
técnicas de reparación quirúrgica varían según la experiencia y el estado general de los pacientes.
Palabras clave: Trauma contuso, Lesão diafragmática, Cirurgia minimamente invasiva.

A b s t r ac t
Aim: The aim is to present three cases of left-sided diaphragmatic hernias due to blunt trauma that were treated by surgical repair.
Background: Diaphragmatic rupture with herniation of abdominal organs is an uncommon injury after blunt trauma. Patients may present
with acute respiratory distress or without any symptoms. After an appropriate diagnostic workup, surgical repair is the treatment of choice.
Case description: Three patients presented with a left-sided diaphragmatic hernia after falling from heights in the early and late periods following
the trauma. Two patients with early presentations had respiratory symptoms and one patient with late presentation was admitted with acute
mechanical intestinal obstruction. All patients were treated with surgery via an abdominal approach.
Conclusion: Left-sided diaphragmatic injuries carry a high risk for herniation of intra-abdominal organs and should be immediately surgically
repaired.
Clinical significance: Diaphragmatic hernia is rare after blunt trauma and should not be missed in the initial evaluation. The techniques of
surgical repair may vary according to the experience of the surgeons and the general condition of the patients.
Keywords: Blunt trauma, Diaphragmatic injury, Minimal invasive surgery.
Panamerican Journal of Trauma, Critical Care & Emergency Surgery (2022): 10.5005/jp-journals-10030-1391

Introduction
Diaphragmatic rupture is an uncommon injury after blunt
trauma. Symptoms and imaging changes of the involved
diaphragm may be absent and vary according to defect size and
presence of transdiaphragmatic herniation. Displacement of
the abdominal organs into the thoracic cavity may cause acute
respiratory symptoms in patients with large defects, small defects
may be asymptomatic, and mechanical bowel obstruction findings
may occur due to viscus incarceration, either early or late. After
diagnosing a diaphragmatic hernia by imaging such as plain
radiography or computed tomography (CT), the general consensus
among surgeons is that surgical intervention is warranted.1–8 The goal
of the report is to present the management of three patients with
left-sided diaphragmatic rupture and hernia due to blunt trauma.
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Case Description
Case 1
A 52-year-old male was admitted to the emergency department
complaining of vomiting and abdominal distention. The patient
had not passed any flatus or stool for 1 day. He had no history
of previous abdominal surgery. The physical examination was
suggestive of intestinal obstruction. Laboratory tests showed
slightly elevated urea and creatinine levels due to dehydration.
On thoracoabdominal CT scan, the transverse colon was herniated
through a small defect of the left hemidiaphragm without any
signs of strangulation (Fig. 1). Later, when questioned for trauma,
the patient remembered falling from a tree 10 years before with a
broken rib that was managed with bed rest. A nasogastric tube was
introduced and intravenous fluid treatment was initiated. Despite
bowel rest and decompression, the obstructive symptoms were
not relieved and a laparoscopic exploration was carried out. A 3 cm
diaphragmatic defect of the left anterolateral hemidiaphragm was
identified with the incarceration of the transverse colon along with
the adjacent omentum. The colon was carefully reduced back to the
abdominal cavity. There were no signs of ischemia or perforation of
the colon. The defect was closed with nonabsorbable monofilament
sutures and a polypropylene mesh. The polypropylene mesh was

secured to the diaphragm with absorbable sutures. The patient was
discharged on postoperative day 4 without any complications. After
2 years of follow-up, the patient has no complaints.

Case 2
A 45-year-old male construction worker was brought to the
emergency department after falling from a height of about 4 m
on a concrete floor. On arrival, his vital signs were stable with a
15 Glasgow Coma Scale (GCS) score and no signs of peritonitis.
Abdominal CT showed minimal perisplenic fluid and a mild
pulmonary contusion. The patient was admitted to orthopedics
for a subtrochanteric femur fracture. The next day, he underwent
surgery for orthopedic repair and the postoperative course
was uneventful. On postoperative day 2, the patient developed
progressive dyspnea and hypoxemia. The thoracoabdominal
CT scan revealed a massive left diaphragmatic rupture that was
missed in the initial radiological evaluation. The transverse colon
and stomach were herniated into the thoracic cavity without signs
of obstruction (Fig. 2). Plain radiograph showed herniated viscus
causing an “hourglass sign” with contralateral mediastinal shift (Fig.
2C). On laparoscopic exploration, stomach and transverse colon
were herniated through a 6 cm defect of the left hemidiaphragm.
The abdominal organs were reduced back to the intraperitoneal

Figs 1A to E: CT showing intrathoracic herniation of viscus and anteromedial diaphragmatic defect on axial and sagittal planes (A, B); Diaphragmatic
defect on laparoscopic exploration after reducing the herniated organs and closure with a synthetic mesh (C, D); Plain radiograph on postoperative
day 1 (E)
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Figs 2A to E: Initial CT demonstrates left diaphragmatic injury and herniated viscus on the coronal plane (A); Coronal and axial planes on CT
show a larger defect compared to the previous image and herniated viscus causing restriction of the left lung 2 days after admission (B, C); Plain
radiograph showing large intrathoracic viscus herniation as “hourglass sign” and mild contralateral mediastinal shift (D); Plain radiograph 1 day
after diaphragmatic repair (E)

region and the defect was repaired with a nonabsorbable
monofilament suture in a running fashion and a composite mesh
was placed on the defect laparoscopically. The surgical course was
unremarkable other than a mild left pulmonary atelectasis and the
patient was discharged on postoperative day 6 fully recovered. The
patient was doing well without any complications by the time of
his 6 months follow-up.

Case 3
A 40-year-old male construction worker was brought to the
emergency department after falling from 8 m high, onto his
head and torso. The patient was conscious but disoriented
on arrival, with 13 GCS score. The heart rate was 130/min,
blood pressure 80/50 mm Hg, and oxygen saturation 85%. On
physical examination, he had a flail chest on the left causing
labored breathing and his lower limb reflexes were absent.
He was intubated in the emergency department before any
further investigation. On thoracoabdominal CT scan, the left
hemidiaphragm was ruptured and the stomach and transverse
colon filled the left thoracic cavity causing left lung collapse.
Also, bilateral hemopneumothorax, large contusion areas on
both lungs, and multiple rib fractures were present (Fig. 3).
Additionally, he had multiple thoracic and lumbar spine fractures
and spinal cord injury. The patient was taken to the operation
room for urgent laparotomy. Before the laparotomy, a chest tube
was inserted only on the right hemithorax, to avoid any injury
92

to the herniated organs on the left hemithorax. On abdominal
exploration, a 12 cm defect of the left hemidiaphragm was
identified and herniated stomach and transverse colon were
reduced to the abdominal cavity. No viscus or intra-abdominal
solid organ injuries were detected. The defect was closed with
a nonabsorbable monofilament suture in a running fashion and
a left chest tube was inserted. After respiratory stabilization
in the intensive care unit, the patient was operated on for
spinal stabilization by the neurosurgical team the next day.
Unfortunately, the patient died in the intensive care unit 15 days
later after surgery due to pulmonary complications.

Discussion
Acco rdin g to th e larg es t tr auma re gis tr y wo r l d w i d e,
diaphragmatic injuries occur in 0.5% of trauma patients and
almost 35% of those injuries are due to blunt trauma; and half
of the patients with diaphragmatic injury have other associated
injuries besides the diaphragm1,9 Patients with diaphragmatic
rupture may initially have no symptoms. However, particularly
left-sided injuries due to thinner leaflets rupture may enlarge
over time and become symptomatic 2,9
Symptoms may vary from patient to patient depending on
whether associated injuries are in the chest or abdomen, or both.
Some patients may present with chest symptoms while others present
with gastrointestinal findings3 Therefore, careful consideration
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Figs 3A to E: Initial CT upon arrival showing hemopneumothorax on the left causing right tracheal shift and parenchymal opacifications
compatible with pulmonary contusions (A to C); Multiple rib fragmented rib fractures and large diaphragmatic defect causing viscus herniation
are seen on axial and sagittal planes (A to C); Postoperative CT showing pulmonary parenchyma and diaphragm on the sagittal plane (D, E)

of diaphragm injuries in blunt traumas is important to reduce the
known high rate of missed diagnosis, up to 40% in the literature.10
Plain chest radiographs and CT scan are the most commonly used
diagnostic tools for evaluation but CT scan can be considered the gold
standard since it allows more accurate decisions providing information
about the size, location, and type of the diaphragmatic injury with
a sensitivity of 14–82% and 87% specificity rates.3,11 All of our cases
were diagnosed with CT scan and one patient (case 2) had plain
radiographs that revealed the presence of a hollow viscus in the left
chest. Most patients with diaphragmatic rupture due to blunt trauma
have multiple associated injuries, including spine preventing patient
mobilization. CT scans are more convenient for immobile patients and
provide clinicians with more accurate images for evaluation.
Timing and type of surgery, whether it should be via abdomen
or chest, are still discussed in the literature. According to Eastern
Association for the Surgery of Trauma guidelines, almost all left-sided
but only some right-sided diaphragmatic injuries require surgical
repair because of the tamponade effect of the liver on the right,
which may prevent early and long-term complications.2–6,12 Patients
need to be evaluated individually regarding their hemodynamic
status and concomitant injuries. More importantly, the experience of
the trauma surgeon plays a great role to determine which approach is

more feasible to repair the diaphragm and all involved organs. Even
though open laparotomy remains the predominant choice for
diaphragmatic repair in the current literature, minimally invasive
laparoscopic or thoracoscopic approaches are also used in
hemodynamically stable patients where infrastructure allows. The
preferred repair method may vary between surgeons according to
experience, and the diaphragm can be repaired with permanent or
absorbable sutures, in a running or interrupted fashion, preferably
monofilament size “0” or “1” sutures. Primary repairs are sufficient
in the absence of diaphragmatic tissue loss. The use of prosthetic
meshes is controversial. If gross contamination or massive tissue
loss is present, autologous flaps are recommended.6,9,13 Our two
hemodynamically stable patients had no signs of peritonitis and
were operated on with a laparoscopic approach successfully.
Deciding which type of mesh to use is also controversial considering
its cost and availability, plus the direct contact of the mesh with
organs. It is argued that polypropylene meshes should not be
placed intraperitoneally due to the potential to erode into organs
and cause extensive adhesions. According to a meta-analysis by
Ramakrishna and Lakshman, there is no statistically significant
difference between using polypropylene mesh or composite mesh
to repair the diaphragm in the incidence of complications.14
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The main determinant of mortality is not the diaphragmatic
injury but the associated thoracic, abdominal, or spinal injuries.
High mortality rates may be inevitable, particularly in patients with
associated destructive pulmonary and spinal injury as in one of our
patients (case 3), in comparison to the others that were discharged
without complications.1

C o n c lu s i o n
Diaphragmatic hernias due to blunt trauma may present acutely or
late. Recognition of the diaphragmatic injuries requires a high index
suspicion, thorough medical history and examination, and added
imaging investigation, particularly CT scan. After establishing the
diagnosis and evaluating the associated injuries, surgical repair is
the treatment of choice for most left-sided diaphragmatic injuries.
A laparoscopic approach is safe and feasible in hemodynamically
stable patients as a minimally invasive approach if the trauma team
has experience.

Clinical Significance
Diaphragmatic hernia is rare after blunt trauma and should not
be missed in the initial evaluation. Surgical repair techniques vary
according to the experience and general condition of the patients.
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