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D iaphragm is a musculo-tendinous partit ion
separating the abdominal viscera from the chest. It

has a powerful musculature that helps us in breathing. It
develops from the fusion of septum transversum,
mesentery of forget, body wall, and pleuroperitoneal
membrane. Diaphragmatic hernias can be congenital or
acquired. Congenital diaphragmatic hernia occurs due
to the incomplete formation/muscularization in the
development and allow abdominal viscera to fill the chest
cavity. Prenatal ultrasonography is successful in
diagnosis of congenital diaphragmatic hernia as early
as 15 weeks gestation and earlier the diagnosis, worst
the prognosis1. The prevalence of Congenital
Diaphragmatic Hernia (CDH) is estimated at 3-3.6/10,000
live births2 and with slightly higher male predominance3.
Majority of patients present with severe respiratory
distress in neonatal period and only 5-10% present after
infancy with varied presentation. Only 1% of individuals
are completely asymptomatic and the defect is
discovered incidentally on imaging studies4.

Acquired diaphragmatic hernia is common in adults
and results from either blunt (35%) or penetrating trauma
(65%)5. Blunt trauma produce rupture(due to rapid

elevation of diaphragm) and radial tears of diaphragm
whereas penetrating trauma produces small
perforations. Traumatic diaphragmatic hernia and
diaphragmatic injuries in general are difficult to
diagnoseas up to 31% of patients may demonstrate no
abdominal tenderness and 40% may have normal chest
radiograph6. Because the penetrating injuries produces
mall perforations, they remain salient and asymptomatic
for months to years and may later on lead to
diaphragmatic hernia possibly with incarceration or may
be strangulation. The surgeon in general and accident
emergency residents in particular should prompt
appropriate investigations in patients with clear history
of thoracoabdominal trauma and high clinical suspicion
of traumatic diaphragmatic rupture.

Traumatic diaphragmatic hernia should always be
repaired once diagnosed in order to decrease the
morbidity and mortality associated with it. The traditional
thoracotomy and laparotomy approaches have been
taken over by laparoscopy since the advent of minimal
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Editor's Comment :
For diagnosing a diaphragmatic Hernia High index of
suspicion is very important.
We need not have much advanced investigations for
diagnosis- a plain standing x-ray chest with both domes
should be enough for diagnosis,augmented by CT scan.
Diaphragmatic hernia can be managed easily by laparoscopic
technique with excellent results.
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access surgery. We hereby present case series of two of
our traumatic diaphragmatic hernia subjects and their
laparoscopic management. Our case series high lights
the unusual, delayed presentation, diagnosis and
management of chronic traumatic diaphragmatic hernia
in adults.

Case 1 :
50-year-old female, P2L2 without any underlying

comorbidity, presented with one-day history of pain upper
abdomen and multiple episodes of vomiting in our
accident and Emergency Department. Patient was
subjected to thorough physical and clinical examination
which was unremarkable. Any past surgical and medical
history was excluded. Baseline
haematological and biochemical
investigations including complete blood
count, Kidney/Liver function test, serum
electrolytes, radiography of chest and
ultrasonography of abdomen was ordered.
Except elevation in left hemi diaphragm in
radiography of chest, rest of the
investigations were grossly normal (Fig 1).
In view of X-ray chest findings, history was
again reviewed and patient recalled the event of
significant blunt trauma left lower chest some 5 months
back. Contrast enhanced computed tomography of chest
and abdomen was ordered which revealed the left
diaphragmatic hernia with herniation of stomach and
spleen with collapse of ipsilateral lung and mild pleural
effusion.

Patient was planned for laparoscopic repair of hernia
under general anaesthesia. Pre-anaesthesia check-up
made and patient was cleared for procedure. The
procedure and associated complications explained to
the patient and accompanied legal attendants in their
own language and written informed consent was taken.

Patient was given 1gm of intravenous ceftriaxone before
the intubation in operating theatre (Fig 1).

Case 2 :
17-year-old female, unmarried, without any known

medical comorbidity, presented with upper abdominal
discomfort since last one year and also gave history of
thoraco abdominal trauma some 4 years back. Since
last one year patient was subjected to multiple
ultrasonography abdomen focussing on hepatobiliary

system and conservative treatment of gastritis was
advised on each visit. Patient was thoroughly examined
in our Outpatient Department, except some added
sounds in left lower chest on auscultation, rest of the
examination was unremarkable. Patient reported none
of her past medical records of trauma. Radiography of
chest was advised and patient was admitted in the ward
for further evaluation.  There was apparent elevation on
plain chest radiography.

Contrast enhanced computed tomography of chest
showed left diaphragmatic hernia with herniation of
multiple small gut loops only (Fig 2). Patient was
diagnosed as traumatic left diaphragmatic hernia and

planned for laparoscopic repair on rounds in the next
list. Written informed consent taken and intravenous dose
of 1gm of ceftriaxone was given before the procedure.

Procedure Details :
The procedure was performed in supine position

under general anaesthesia using three ports and 30-
degree camera. Operating surgeon, assistant and scrub
nurse on right side, monitor on left head end and
operating table in left up and reverse Trendelenburg’s
position. Nasogastric tube was put in by
anaesthesiologist. Pneumoperitoneum created via
Veress needle and primary port made above umbilicus.

Diagnostic laparoscopy was done and
diagnosis of diaphragmatic hernia
confirmed. Rest of the two ports were
created under direct vision one on either
side of primary port. Whole of stomach,
spleen and part of omentum had herniated
in Case 1 and multiple loops of small
intestine in Case 2. However, no signs of
incarceration, obstruction or strangulation
were noted. There were no apparent
ischaemic changes of bowel or other
hernial content, however, there was

significant collapse of left lung in Case 2. The hernia
contents were reduced using atraumatic laparoscopic
graspers and defects measured as 6x6 Cms in Case 1
and 5x6 Cms in Case 2. Multiple small adhesions in
Case 1 were meticulously dissected using Harmonic
Scalpel and free edges of hernia defect were demarcated.
Spleen was pulled down gradually with steady traction,
chest cavity visualised and fluid aspirated.

The defects were closed in two layers, first layer by

Fig 1 — Radiograph and CECT of Chest (Case 1)

Fig 2 — Radiograph and CECT of Chest (Case 2)
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barbed suture (STRATAFIX) and second layer interrupted
1-0 polypropylene. 26F tube drain placed in left pleural
cavity in both the cases. Another tube drain was placed in
left sub-phrenic space in case-1. After final laparoscopic
look, pneumoperitoneum was deflated,working ports
were removed under vision followed by primaryport.
10mmport closed with 2-0 Vicryl and both the patient
extubated uneventfully and shifted to high dependency
unit of our surgical ward. Both the patients were monitored
critically during first 24hrs of postoperative period. Oral
liquids started in 48hrs in Case 1 and after 24 hrs in
Case 2. The chest tube drains were removed 36hrs after
operation and normal check-radiograph of chest. Post-
operative antibiotics continued for 48 hrs. Case 1

discharged on 5th post-operative day and Case 2 on 4th

day and were attached to our out-patient department for
follow up. Both the patients are doing well as of nowin
the past 31/2 years follow-up period (Figs 3,4,5).

DISCUSSION

Trauma including blunt and penetrating to the upper
abdomen can both results in diaphragmatic rupture/
hernia with penetrating trauma being the leading case
accounting for 65% cases5. Approximately 0.8 to 3%
patient of thoracoabdominal trauma are associated with
diaphragmatic rupture7,8.This loss of integrity may cause
the abdominal organs to shift upwards into the thoracis
due to the pressure difference between the two cavities

and presenting as diaphragmatic hernia.
Left hemidiaphragm injuries are
diagnosed more commonly than right in
blunt trauma, likely as a result of force-
distribution protection afforded by
extensive solid parenchymal mass of
liver9. The patients of diaphragmatic hernia
may be diagnosed immediately after
trauma or some cases may remain
asymptomatic and diagnosed during
evaluation for various symptoms. Patients
of acquired diaphragmatic hernia can
have respiratory symptoms like shortness
of breath or chest pain, abdominal
symptoms like recurrent pain abdomen,
post-prandial fullness or may have
obstructive symptoms10 and some can
have cardiac symptoms11.

In order to prevent the occurrence of
serious complications, the surgical
management of diaphragmatic hernia is
mandatory once the diagnosis is made.
Therapy entails either primary repair with
permanent non-absorbable sutures or
prosthesis in case of large defects which
would require undue tension in muscular
edges if repaired primarily. Chinnusamy
Palanivelu et al and Yoshihiro Kitano et
al. in their respective studies on
diaphragmatic hernias, have
recommended use of meshes in defects
exceeding 20 to 30 cm12,13.

Approaches of diaphragmatic repair
in a haemodynamically stable patients
include tradition ones (laparotomy or
thoracotomy) and newer minimal access
approaches (laparoscopy or
thoracoscopy). Both the laparoscopic
and thoracoscopic repair of adult
diaphragmatic hernia, have been
reported in the literature14. Thoracoscopy
have advantages in cases with dense
adhesions between hernial contents and
lung. Laparoscopic diaphragmatic

Fig 5 — Intra-operative photographs of Case 2

Fig 3 — Intra-operative Photographs of Case 1

Fig 4 — Intra-operative photograph of spleen retrieval of Case 1
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hernia repair is increasingly reported to be an acceptable,
safe with minimal morbidity and postoperative pain and
performed in times comparable to those required for
open surgical repair15 besides having excellent
visualization of repair and good clinical outcome.

Conclusion :
Traumatic diaphragmatic hernia may remain

asymptomatic or may present with unexplained and
unrelated symptoms. The diagnosis requires high
clinical suspicious and patient should be advised prompt
radiological investigation. Tradition approaches of
thoracotomy or laparotomy have been superseded by
minimal access approaches of laparoscopy or
thoracoscopy. Laparoscopy is an attractive, safe, and
efficient approach for repair of haemodynamically stable
and chronic traumatic diaphragmatic hernia.
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“Life is like a game of cards. The hand you are dealt is
determinism;  the way you play it is free will.”

— Jawaharlal Nehru


