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Case SummeryCase Summery

�� A 33 Y , Male A 33 Y , Male 

�� Very Fit & HealthyVery Fit & Healthy

�� Practice Water Sports, Jogging, FootballPractice Water Sports, Jogging, Football

�� Got Admitted to NNUH in 3 different occasions:Got Admitted to NNUH in 3 different occasions:

�� Once Elective & Once Elective & 

�� Twice for emergency ReasonsTwice for emergency Reasons





































Have a Look at that :Have a Look at that :



Lessons To Learn

� Take a good History

� Read Old Notes Carefully

� Communicate with other members of Team. especially Radiology
Teams

� Do not request investigations then forget about it

� Discuss with senior team the discharge plans

� Consider all aspects of management

� Always Record your Name & Time of review clearly



Diaphragmatic Hernia

� 2 categories: 

� Congenital:

� Embryologic defects in the diaphragm 

� Present early rather than late in life 

� However, a subset of adults may present with a 
congenital hernia that was undetected during 

childhood 

� Acquired:

� All types of trauma, 

� With blunt forces accounting for the majority. 



History of ProcedureHistory of Procedure

� The first traumatic diaphragmatic hernia 
was reported by Sennertus in 1541

� The first two deaths were described by 
Ambrose Paré in 1578, one from 
strangulated bowel.

------------------------------------
� Blaivas M, Brannam L, Hawkins M, Lyon M, Sriram K. Bedside emergency                             

ultrasonographic diagnosis of diaphragmatic rupture in blunt abdominal trauma. Am J 
Emerg Med. Nov 2004;22(7):601-4. [Medline]



Problem

� Require a high level of suspicion to detect 

� Patients can be asymptomatic :

� 53% of hernias from blunt trauma

� 44% from penetrating trauma

� Routine chest x-ray detects only 33% of hernias when 
interpreted by the trauma team leader at initial evaluation 

� Missed injuries are associated with significant morbidity 

and mortality.

--------------------------------
� Hanna WC, Ferri LE, Fata P, Razek T, Mulder DS. The current status of 

traumatic diaphragmatic injury: lessons learned from 105 patients over 13 

years. Ann Thorac Surg. Mar 2008;85(3):1044-1048. [Medline]



Frequency

� Of patients admitted to the hospital for trauma, 3-5%
have a diaphragmatic hernia

� The male-to-female ratio is 4:1 
� Most presenting in the third decade of life 

� Approximately 0.8-1.6% of patients with blunt trauma 
sustain a rupture of the diaphragm 

� Approximately: 

� 69% of hernias are left-sided,
� 24% are right-sided, [Hepatic protection]

� 15% are bilateral

� Children have equal rates of rupture per side, likely 
due to laxity of liver attachments

-------------------------------------------
� Turhan K, Makay O, Cakan A, Samancilar O, Firat O, Icoz G, et al. Traumatic diaphragmatic 

rupture: look to see. Eur J Cardiothorac Surg. Jun 2008;33(6):1082-5. [Medline]
� Cameron JL. Diaphragmatic injury. In: Current Surgical Therapy. 9th ed. Philadelphia, PA: Mosby-

Elsevier; 2008:975-987 
� Mansour KA. Trauma to the diaphragm. Chest Surg Clin N Am. May 1997;7(2):373-83. [Medline]. 



Presentation

� Clinical findings include: 

1. Marked respiratory distress, 

2. Decreased breath sounds on the affected 

side, 

3. Palpation of abdominal contents upon 

insertion of a chest tube, 

4. Auscultation of bowel sounds in the chest

5. Paradoxical movement of the abdomen 

with breathing

6. Diffuse abdominal pain. 



Etiology

� most common is either:
� Blunt:

� Motor vehicle accidents are the leading cause

� Penetrating:
� Gunshot or stab wounds 

� Other rare causes include:
� Labor in women with prior diaphragmatic hernia repair
� Barotrauma during underwater dives in patients with history of 

Nissen fundoplications

---------------------------------------
� Hamoudi D, Bouderka MA, Benissa N, Harti A. Diaphragmatic rupture during labor. Int J Obstet

Anesth. Oct 2004;13(4):284-6. [Medline]. 
� Hayden JD, Davies JB, Martin IG. Diaphragmatic rupture resulting from gastrointestinal 

barotrauma in a scuba diver. Br J Sports Med. Mar 1998;32(1):75-6. [Medline]. 



Relevant Anatomy

Aortic Opening: T12

•Aorta

•Thoracic Duct

•Azygos / Hemiazygos V

Hiatus: T10 

IVC Opening : T8/T9 Disk



Arteria Supply :

• Right and left Phrenic arteries

• The Intercostal arteries, 

• Musculophrenic branches of the 

Internal thoracic arteries

• Small branches of the 

Pericardiophrenic arteries 

Venous Drainage :

• Rt. : Inferior vena cava and 

Azygous vein 

• Lt. : Adrenal / Renal & 

Hemizygous

Nerve Supply: Phrenic nerve 

• Remember that "C3, C4, and C5 
keep the diaphragm alive."

• Originating around the level of the 

Scalenus anterior muscle 



Contraindications

� Relatively no contraindications have been reported for 
repair of an acquired diaphragmatic hernia 

� Many small injuries are discovered during exploratory 

laparotomy for the repair of other intra-abdominal 

injuries. 

� Diaphragmatic hernias should always be repaired. 
Lack of repair of a diaphragmatic hernia can lead to 

incarceration and strangulation of intra-abdominal 
contents or respiratory dysfunction. 



Imaging Studies

� Chest radiography is standard in the advanced trauma 
life support (ATLS) protocol for a trauma workup :

� 23-73% of traumatic diaphragmatic ruptures will be 
detected by initial chest radiograph 

� additional 25% found with subsequent films 

� Abdominal contents in the thorax, with or without 
signs of focal constriction ("collar sign“)

� Nasogastric tube seen in the thorax 

� Elevated hemidiaphragm ( >4 cm higher on left vs
right) 

� Distortion of diaphragmatic margin
----------------------------------

� Sliker CW. Imaging of diaphragm injuries. Radiol Clin North 
Am. Mar 2006;44(2):199-211, vii. [Medline]. 



� CT scan

� Conventional

� Sensitivity of 14-82%, with a 

� Specificity of 87%. 

� Helical CT increased 

� Sensitivity 71-100%, with higher sensitivity left vs right. 

� CT findings indicating rupture include the 
following:

� Direct visualization of injury

� Segmental diaphragm nonvisualization

� Intrathoracic herniation of viscera

� "Collar sign"

� Peridiaphragmatic active contrast extravasation



� Ultrasonography (focused assessment with sonography for 
trauma [FAST] scan) has been reported to detect diaphragmatic 
hernias.

� Movement, Through visualization of each upper quadrants

� This technique is limited in some patients

-------------------------------

� Blaivas M, Brannam L, Hawkins M, Lyon M, Sriram K. Bedside emergency 

ultrasonographic diagnosis of diaphragmatic rupture in blunt abdominal trauma. Am J 

Emerg Med. Nov 2004;22(7):601-4. [Medline].



Surgical Therapy

� If the diaphragmatic injury is discovered during the acute phase of trauma, 
the standard surgical approach is laparotomy or, less commonly, 
thoracotomy

� When the diaphragmatic injury is unnoticed for months or years. More 
surgeons approach long-standing hernias with a transthoracic or 
thoracoabdominal approach because the herniated intra-abdominal 
contents tend to be firmly attached to intrathoracic structures, making a 
transabdominal approach difficult. 

� Laparoscopic abdominal exploration in the setting of trauma is becoming 
a popular way to determine if diaphragmatic integrity is retained. It provides 
a minimally invasive mechanism to directly view the diaphragm to determine 
if an injury has occurred. In the absence of other intra-abdominal injuries, 
the diaphragm can easily be repaired by applying laparoscopic techniques

-----------------------------------------------------

� Hanna WC, Ferri LE, Fata P, Razek T, Mulder DS. The current status of traumatic diaphragmatic injury: lessons 

learned from 105 patients over 13 years. Ann Thorac Surg. Mar 2008;85(3):1044-1048. [Medline].



� Repair:

� Acute injuries : monofilament permanent sutures 

� Small lacerations : interrupted, horizontal mattress, or figure-of-eight 
stitches

� larger lacerations continuous or double-layered closures. 

Absorbable sutures are associated with a high rate of recurrence

--------------------------------------
� Turhan K, Makay O, Cakan A, Samancilar O, Firat O, Icoz G, et al. Traumatic diaphragmatic 

rupture: look to see. Eur J Cardiothorac Surg. Jun 2008;33(6):1082-5. [Medline].



Follow-up

� Periodic assessments of pulmonary function and chest 
radiography are important 

� Spontaneous recurrence rate for repaired diaphragmatic hernias 
is low, 

� Small defects in the repair site have been reported;  therefore, 

surveillance is crucial.



Outcome and Prognosis

� Reported mortality ranges from 5.5-51%.

� People with isolated diaphragmatic injuries tend to 

recover without long-term disability



Future and Controversies

� Minimally invasive techniques for diaphragmatic repair are 
becoming more common than before

� Both acute and chronic diaphragmatic hernias is possible with 
laparoscopic, thoracoscopic, or combined approaches







Any Questions !!!

Thank You …


