(ABDOMEN
AND
MAJOR TRAUMA
EPIDEMIOLOGY OF ABDOMINAL TRAUMA
( 10% of worldwide deaths    
(3rd commonest cause of death, after malignancy and vascular diseases.
(  IMAGING MODALITES: 
® Ultrasound:  is a fast technique( rapid information.
ultrasonographic assessment can be limited by :
· Bandages and Dressings, surgical emphysema.

· Inability of ultrasound to accurately detect parenchymal injuries (sensitivity 40-80%), and injuries of the retroperitoneum
N.B. Absence of detected haemoperitoneum does not exclude injury. 
® Computed tomography Contrast-enhanced CT: 

The higher accuracy (approximately 98%) of CT in solid viscera,  intraparenchymal organ injuries, and assessment of the retro peritoneum.
® Magnetic resonance imaging (MRI): 

use of MRI is reserved for problem solving after the acute phase of trauma has passed
® Angiography :
· Presence of US & CT make need to at as a primary tool decrease.  
· Its role in investigation of persistent haemorrhage and the use of embolisation (  increasing role in the non-operative management of abdominal trauma.
Injuries & Spleen
· The most commonly injured organ in blunt abdominal trauma

· 40% of all solid organ injuries
· Incidence of penetrating trauma of the spleen is relatively low ( as normal spleen represents 7 % of abdominal surface.
( Contributory factors: 
1- Could be injured from fractured ribs (although in 60% no fractures)  
2-  "         "        "     intra abdominal compression
3- Its rich vascular supply ( management mostly splenectomy.
4- Splenomegaly or of splenic disease (  increases susceptibility.
( IMAGING Modalities    
® Contrast-enhanced CT
Is the definitive radiological investigation for the detection of splenic injuries.
· It demonstrated a very high sensitivity, specificity and accuracy.
· It has reduced the total number of trauma laparotomies negative non-therapeutic laparotomies.

· Accuracy is more with advanced generations of CT ( Multislice)
( The potential inaccuracy of CT( in delayed splenic rupture.
       ( Delayed splenic rupture: 
 Bleeding due to splenic injury occurring more than 48 h after blunt trauma following an apparently normal CT examination.
                                 This is must be differentiated from
( Delayed presentation of splenic rupture:  due to 
( An injury initially thought minor
( Delayed presentation      or                ( Insufficient initial imaging
    * Mechanism :  Mostly due to ruptures of subcapsular splenic haematomas. 

· Initial tamponade of the haematoma, then( clot lysis ( Bleeding occur again 
· Delay in diagnosis( mortality as high as 5-15% 

(1% in patients with acutely detected injuries )

( IMAGING: 
( The optimal timing for the detection of intra splenic injuries  ( 50-60s after contrast  administration ( Uniform enhancement of the spleen.

( Earlier arterial phase may be useful in the detection of active extravasation and of traumatic pseudoaneurysms.
( FINDINGS:  

* Normal splenic enhancement should exceed that of the liver.

* Adrenergic stimulation 
( Reducing arterial perfusion to the spleen(Decrease Enhancement  (even when the spleen itself is not injured.)
( Also it lead to increase in splenic size by more than 10% (in 57% of cases) ( return to normal during 1st post-traumatic week
* Splenic lacerations -- appear( as linear low-attenuation defects.
* Intrasplenic haematomas (  as diffuse hypo attenuating regions. 
* Haemoperitoneum : initially localised to the left upper quadrant, ( then increase ( extend to other peritoneal compartments. 
N.B. Use of post contrast images alone could miss haematomas that
might appear hyperdense or isodense.
N.B.  Recovery CT is a scan done to  monitor the recovery from splenic injury,
(D.D. Splenic infarcts :  Splenic hematomas (  triangular peripheral non-enhancing regions.
- Congenital splenic clefts : may be superior location and slightly
lobulate contour + absence of adjacent perisplenic haematoma + 
clarity of the surrounding perisplenic fat.
( Imaging pitfalls: 
- Splenic pulp (during earlier phase of enhancement) ( cord-like geographical enhancement(  may mimic intrasplenic lacerations
SO images should be obtained whenever there is doubt. 
( STAGING(
CT grading (blunt splenic trauma)
	GRADE
	Laceration       or
	Haematoma 

	I
	Capsular avulsion, 
superficial laceration(s)
	subcapsular haematoma 
<1 cm

	II
	Parenchymal laceration(s) 
1 -3 cm deep
	central/subcapsular haematoma(s) <3 cm

	III
	Laceration(s) >3 cm deep
	central/subcapsular haematoma(s) >3 cm

	IV
	Fragmentation (>3 segments)
	devascularised (non-enhancing)


® Angiography
 It may be performed in haemodynamically stable patients with splenic injuries diagnosed on CT( to determine whether active extravasation is present.
* It also has a role in non operative ttt by embolization .  
( Management: 
* Preserving spleen whenever possible is the main aim ( To Avoid risk of overwhelming sepsis and of susceptibility to coccal infections
* in general, higher grades or scores of injury(rupture, complex lacerations) correlate with the need for surgery. 
* However, several patients with low grades of injury
(simple small lacerations, subcapsular collections) required surgery.
* Splenic extravasation ( may treated by embolisation of the splenic artery distal to the dorsal pancreatic artery,

Injuries & Liver
INCIDENCE:
 Liver is the 2nd frequently injured abdomenal organ.

· Damage occurring in 20-30% of blunt trauma overall.
 In patients haemodynamically stable enough to be examined by CT
· Right lobe injuries are 4 times more frequent than Left lobe ( Larger surface area of Rt lobe.

· Right lobe injuries are frequently accompanied by rib(33%)  or  adrenal injuries.
· Left lobe injuries are frequently accompanied by splenic (45%) or   pancreatic trauma.
( IMAGING Modalities    
®Contrast-enhanced CT remains the best investigation.
The role of CT to identify liver injuries, determine the quantity of haemoperitoneum and exclude the presence of other organ involvement.
FINDINGS: 

( Hepatic lacerations:  The commonest types of injury 
· Low-attenuation defects in linear or stellate patterns.

· 'Bear claw' appearance: Multiple radiating lacerations. 
 ( Haematomas: are more ill-defined areas of low attenuation, often seen in association with lacerations
· Subcapsular haematomas indent the liver margin and are frequently identified in the anterolateral aspect of the right lobe.
These injuries are less subjected to delayed rupture as in trauma of the spleen( relative infrequency of delayed haemorrhage ( increased confidence in non-operative management.
( Hepatic infarction:  The dual blood supply protects the liver from traumatic regional infarction unless there has been gross disruption of parenchyma.
(Periportal low-attenuation tracking:  along the distribution of the

portal veins is a common finding in trauma, particularly in children

· The condition has also been noted to occur in a variety of other hepatic(malignancy, inflammation and hepatic transplantation)
 And systemic (leukemia, right heart failure) conditions.
(Low-attenuation within Glisson's capsule: 
represents either blood or obstructed lymphatics ( hilar obstruction ( haematoma or tense haemoperitoneum.

  * It also occur with over transfusion during resuscitation, So 
rapid resolution on follow-up imaging occur to as the condition ended.  

® M.R.I.
It gives information equivalent to that acquired by CT with contrast.
( PITFALLS IN IMAGING: (Several pitfalls may cause diagnostic error)
    ( Streak artefacts: from * nasogastric tubes *dense oral contrast or 
*poor breath holding ( false-positive interpretations of lacerations
* Diaphragmatic slip insertions (  similar misinterpretation.

( Beam hardening just deep to ribs ( small areas of hepatic low attenuation (  misconstrued as hepatic haematomas.
( In very fatty livers:  
Little difference in attenuation ( low-attenuation lacerations

 May be.

( Dilated intra hepatic ducts:  

Superficially may sometimes mimic multiple radiating lacerations 
N.B. The use of liver-specific windowing appears to be no significant advantage

(STAGING(
AAST (American Association for the Surgery of Trauma)   
CT grading of blunt hepatic trauma
( Grade 1 
* Capsular avulsion,      * superficial laceration(s) (<1 cm deep),

     * Subcapsular haematoma (<1 cm thick), 
     * Isolated periportal blood tracking

( Grade 2 
* Parenchymal laceration(s) 1-3 cm deep, 
* Central/subcapsular haematoma(s) 1-3 cm

( Grade 3 
* Laceration(s) >3 cm deep, 
*central/subcapsular haematoma(s) >3 cm

( Grade 4 
* Massive central/subcapsular haematoma (>10 cm), 
* Lobar tissue destruction (maceration) or devascularisation

( Grade 5 
Bilobar tissue destruction (maceration) or devascularisation

MANAGEMENT
· Haemodynamic stability + absence associated injuries ( main factors to suggest non-operative management of hepatic trauma. 
· Non-operative management can be potentially successful in

up to 90% of patients with isolated injuries
Gallbladder & Biliary tree
INCIDENCE:

· Injuries to GB & biliary tree in blunt abdominal trauma are rare. 
· It rarely occur without concomitant hepatic injury.
· more common with penetrating injury or iatrogenic procedures:
particular following laparoscopic gallbladder surgery. 
DIAGNOSIS: 

It is difficult to diagnose. 
Such injuries will usually be accompanied by biliary leakage or a more discrete biloma.
( IMAGING Modalities    
® C.T.
* No discriminating features on CT between such collections and other serous or blood collections

* Haemobilia: The presence of hyperdense blood in the gallbladder may be mimicked by gallbladder debris
* Thickened wall: The gallbladder wall thickening resembels the features of chronic cholecystitis. 

* Collapsed lumen:  appearances of trauma may resemble a normally collapsed gallbladder.
* Haematoma:  in the gallbladder fossa may be another indicator of gallbladder injury.
(  More recently helical CT following intravenous biliary contrast

material administration has proved a valuable alternative that both

detects and localizes biliary disruption.
( There is little value in the routine follow-up of hepatic injuries unless there is signs of complications.
( The time course of resolution of injuries over weeks or months often exceeds that of comparable splenic injuries, (  inhibitory effect of stasis of bile products at the injury margins.
® RADIONUCLIDE IMAGING
Suspected biliary leakage has been investigated by radionuclide imaging, But  it lacks spatial resolution.

® Magnetic resonance cholangiopancreatography
( MRCP)
It is frequently accompanied by magnetic resonance angiography (MRA) of the hepatic arterial system which may be concomitantly injured.
COMPLICATIONS:
( Haemorrhage                                   ( Infective collections.

     ( Haemobilia: due to  communication with vascular tree.

     CT may demonstratehigh-attenuation blood in a dilated biliary tree. 
( Bilomas.
( Biliary leak :

  * Suspected  by the low attenuation of the peritoneal fluid

 (0-20 HU compared with >50 HU in haemoperitoneum)

       * confirmed by diagnostic aspiration

  * It lead to Bile peritonitis
( Delayed strictures of the extrahepatic biliary tree.
( Incomplete heal result in 
                    * small cysts or serous collections. 

               * Resolving haematomas,             * Abscesses
      Which are differentiated on diagnostic aspiration. 
( Bilomas: (D.D.: haematoma ( distinguish by MRI)
· Tend to occur following deep injuries to the central periportal biliary tree. 
· Present weeks to months after injury as 
· simple thinwalled cysts with low-attenuation contents
· Secondary Infection or Haemorrhage may develop (  septations.   

· Their communication with the biliary tree can be confirmed by hepatobiliary-specific isotope studies

Kidney & Ureters

INCIDENCE:

     * Renal injury occurs in 8-10% of all blunt and penetrating abdominal

trauma. 
     * Blunt injury ( 85-90% of all injuries.

* Penetrating injuries ( 10-15% due to stabbings and iatrogenic (as biopsy ). 
PREDESPOSINGS: 

 ( Horseshoe   ( cross-fused      
( pelvic or     ( Transplanted kidneys.

Due to Their relatively anterior location & the potential for compression against the spine.
    ( Cystic disease:  congenital or acquired
    ( Hydronephrosis                  
    (  Solid vascular lesions (e.g. angiomyolipomas, renal cell carcinomas)
( IMAGING Modalities    
® I.V.U.
· Sensitivity: Can be negative in 21-34% of significant injuries 
· Even when positive, the findings are often non-specific and correlate poorly with renal injury severity.
· Use: It is now limited to  per operative 'one-shot' IVU examination,

 if the patient has been too haemodynamically unstable for CT.

· Aim:  to confirm the presence of a functioning kidney on the contra lateral side of a suspected renal injury, prior to a retroperitoneal exploration

® Ultrasound
· Acute retroperitoneal or renal haematoma: 

 appears hypoechoic, becoming more hyperechoic with time.

Unfortunately the acoustic architecture is often so minimally disrupted that even the most severe of injuries may be missed.

® C . T . 

(Excellent in detection and characterisation of renal injuries)
· The accuracy as high as 98%. Equally importantly.

· CT allows accurate staging of injury and also demonstrates the associated injuries.
· Normality of renal appearances on CT effectively excludes

any significant renal injury.

( Indications for CT imaging:  

CT is inappropriate for haemodynamically unstable patients. 
( In  adults

( In Blunt trauma indications, the presence of  : 

· Gross haematuria or 
· Microscopic haematuria  +  shock (<90 mmHg systolic). 
          ( 25% of gross haematuria will have significant renal injuries. 
 ( In penetrative Indications :

· Are based solely on the site of injury and 
· Are irrespective of the presence of haematuria. 
N.B Other studies have demonstrated no relationship between the degree of haematuria and the severity of renal injury.

( In children

 * Many centres recommend investigation for any degree of haematuria in

children, while 
* Others see imaging is only indicated when microscopic haematuria

> 3+ on dipstick is present.
( CT imaging technique 
( Precontrast images are not essential but may assist for localisation

and to identify hyperdense acute haematoma.
( High accuracy can be obtained with 10 mm sections through the abdomen and pelvis in the nephrographic phase (60-70 s). thinner collimation images
( Image thickness 5-8 mm, in the cortico-medullary phase (30 s) (  determine the extent of renal laceration, detect traumatic vascular lesions and active vascular extravasation.

( Later phase excretory images (3-6 min) ( when suspecting urinary extravasation or ureteropelvic disruption.
( CT imaging findings
( Contusions:  ill-defined areas of low attenuation with irregular margins   +  often focal or diffuse swelling.
 ( Lacerations:  appear as linear disruptions that may extend into the

 Medulla ( causing urinary extravasation.
( Traumatic segmental infarcts: are well defined and wedge-shaped
( Haematomas: Lacerations are often associated with intrarenal or extrarenal haematomas. 
( Intrarenal haematomas:  tend to expand the kidney, 
( Subcapsular haematomas: distort the renal contour owing to the tight fascial constrailit. 
(Large perirenal haematomas:  
     - Circumferential and usually bounded by Gerota's fascia. 
- Most frequently posterior and displace the kidney anteriorly. 
N.B.  Perirenal haemorrhage can occasionally be due to adrenal haemorrhage alone.

( Renal arterial injury: is characterised by 
· Absent renal perfusion 
· or a rim nephrogram. 

( Renal vein injuries:  are often underdetected. 
· Suggested when the kidney is enlarged with thick rim nephrogram.
· An expanded renal vein with thrombus is diagnostic.

( Ureteropelvic junction injuries:  are uncommon, characterised by
· Medial perirenal collections
· Good renal excretion, an intact calyceal system 

· Focal extravasation. 
N.B. In the past Ureteropelvic junction injuries were considered to be restricted to children.
· CT GRADING (BLUNT RENAL INJURY) 
AAST classification
	G
	
	Hematoma
	Laceration 

	I
	Contusion /or
	Non expanding - subcapsular
	No 

	II
	No urinary extravasations
	Non-expanding - perirenal
	Cortical (<1 cm)

	III
	No urinary extravasations
	Larger 
perinephric haematomas
	(>1 cm)

	IV
	segmental renal artery or vein 
	+  contained haemorrhage
	Cortico medullary junction/ or collecting system

	V
	Avulsion of  pedicle
	
	Or/ Shattered kidney 


MANAGEMENT 
· Grade I–III injuries can be successfully treated non-operatively. 
· Higher grade injuries are considered significant and their treatment is more variable.

Renal pedicle injuries have the worst overall prognosis, with poor operative revascularization rates. 
Angiography and embolisation 
· Angiography and selective embolisation have increased the success of nonoperative management of higher grade injuries( greater preservation of renal parenchyma
·   Haemostasis successfully achieved in approximately 90%. 
Bladder

INCIDENCE:

   * Bladder injuries may be the result of blunt or penetrative injuries.

   * The propensity to injury related to degree of bladder distension.

PRESENTATION:  

( Haematuria:  is almost invariably present and is usually gross in nature. 
Injuries may be classified as contusions or lacerations that may result in rupture. 
( Rupture:  

( Intra peritoneal (15-45%):  due to trauma to a distended bladder. 
( Extra peritoneal (50-85%):
( Are  associated with pelvic fractures in over 95% of cases.

( May be due to direct bony penetration.
( Combined  injuries (0-12%).

Value in determining type of rupture is lies in the different treatment for these two types of injuries.
 * Intraperitoneal injuries( require surgery.

 * Extraperitoneal  injuries ( may be treated by catheterisation alone. 
 ( IMAGING Modalities    
® Cystography
The gold standard for evaluation is conventional cystography

· Ascending urethrography must be done in male patients ( to exclude a urethral injury

® C.T.
Conventional CT with intravenous contrast may detect:

 ( Contusions of the bladder wall:  
Appearing as wall thickening or hyperdense intravesical haematoma.

( Lacerations:  CT is poor at depicting bladder lacerations, due to *Inadequate distension &     

* Absence of intravesical contrast at the time of pelvic scanning. *Delayed scanning at 5 min is still insensitive ( inadequate vesical distension. 
( Intraperitoneal rupture:  is characterised by free spill of contrast around pelvic small-bowel loops and in the paracolic gutters. 
( Extra peritoneal rupture:  results in localized collections of contrast in the prevesical space of Retzius and around the bladder base

     ( Urogenital diaphragm disruption: these collections can extend into the perineum and the upper thigh.

Pancreas

INCIDENCE & MECHANISM:
* Blunt injuries ( relatively uncommon, (3-12% of abdominal trauma) 
· Mainly  result of compression of the neck and body of the pancreas against the vertebral column.

· In over 90% of cases There is in associated injuries to the duodenum, spleen, kidneys or lumbar spine ( increased mortality levels of 10-25% in combined injuries.

PRESENTATION:  

( Initial nonspecific parameters : clinical and biochemical may be,

( Epigastric pain           ( Mild leucocytosis. 
( Serum amylase ( elevated in 60% of cases
     * Serum amylase level does not correlate with the level of injury. 
* In blunt abdominal trauma ( only 10% of patients with elevated serum amylase have a pancreatic injury. 

* Persistently normal amylase levels have a 95% negative predictive value for pancreatic injury.

(  IMAGING MODALITIES
® Ultrasound
pancreatic injuries may often undetected due to:
( Masking by air in the stomach and small bowel (  aerophagy (  pain. 
( Even when visualisation is not impeded, the retroperitoneum is poorly 
® Contrast-enhanced C.T.
CT is the most accurate available modality for the detection and gradation of pancreatic injury.

However…….,
 ( Up to 40% of pancreatic injuries may not be visible on CT obtained within 12 h of trauma, due to:  
( Injuries may be very subtle. 
( Unopacified bowel loops or streak artifacts may cause false-positive interpretations.
( Unfortunately the direct injury to the pancreas itself is

not easily visible,  secondary signs must be used to alert to pancreatic injury
( CT imaging findings
 ( Lacerations & contusions: 

 Usually appear as areas of lower attenuation on the background of a well-enhancing pancreas. 
( Transection and disruption:

 With More severe injuries, this usually occur in the neck or proximal body just anterior to the vertebral body
( Secondary Signs:  These include presence of 
 ( Localized oedema,  ( Retroperitoneal haematoma or   

 ( Fat infiltration, 
( Collections: 

( Localized collections of fluid in the lesser sac, or 
( Anterior pararenal hemorrhage.
( Ductal injury:  pancreatic duct trauma cannot be directly visualised on CT, 
The deeper the laceration the more likely it is that there will be ductal disruption. 
( Tracking of fluid between the splenic vein and the pancreatic body is considered a relatively specific sign of pancreatic injury.

(   Delayed imaging 
As pancreatic injuries are difficult to detect in the acute phase,
even with optimal technique, diagnosis is based on careful scrutiny
of secondary signs and may require supplementary repeat imaging.
 * Evidence of pancreatic injuries diagnosis may be delayed until:   

· Pancreatic enzyme leakage ( Autodigestion ( localised oedema
· The release of pancreatic enzymes may trigger a post-traumatic pancreatitis ( pseudocyst formation or vascular complications.
* Delayed imaging is required when there is:  
- Persistent epigastric pain or       -  Elevated amylase level 

 * Repeat scan may be rewarding within the first 24 h. 
The identification or suspicion of ductal disruption and of associated
injuries is paramount, as these significantly increase the morbidity
and mortality of the injuries.
· CT GRADING (BLUNT PANCREATIC INJURY)
OIS (Organ Injury Scale) classification
Grade I( Minor contusion  or  laceration + No duct injury
Grade II(Major contusion or laceration + No duct injury or tissue loss
Grade Ill( Distal transection   or   parenchymal injury with duct injury
Grade IV(Proximal transection (to the right of mesenteric vein)   or
                             parenchymal injury involving ampulla
Grade V( Massive disruption.
MANAGEMENT 

· Grade I and II injuries can be conservatively managed.
· Grade III–V presence of pancreatic duct disruption (  higher morbidity and mortality( surgical approach is mandated, and 
· With deeper lacerations attempts must be made to exclude ductal injury by endoscopic retrograde or peroperative pancreatography. 
MRCP may offer a future potential role in stable patients, although experience is still limited. 
Bowel & mesenteric injuries
INCIDENCE:   
- Relatively unusual( in approximately 5% of blunt trauma.

MECHANISM:
· Deceleration injuries ( shearing forces at the points
Of fixation of the bowel, such as:

· The retroperitoneal duodenum, 
· The ligament of Treitz.

·  The ileocaecal valve.
These forces may precipitate mesenteric tears or bowel wall
injuries. 
· Compressive forces ( increase in intraluminal
bowel pressure ( direct rupture. 
N.B. Lap seat belts, in particular in children, have been associated with such injuries.
· Penetrating injuries tend to the affect the colon more due to:

 Its  relative size and fixation. 
· Blunt trauma injury to the colon is rare.
· Mesenteric injuries may occur in isolation or in combination with bowel perforation.
® Contrast-enhanced C.T.
CT is far superior to other modalities such as ultrasound in the detection of bowel and mesenteric injuries.  

( CT technique 
The appropriate technique as follow must be employed to have good value:

· Oral contrast must be administered in addition to intravenous contrast ( maximise sensitivity &
(Detection of bowel wall thickening & of small collections between bowel loops. 
 N.B. Previously many centres avoided oral contrast, fearful of aspiration pneumonitis. 
· For suspected rectal and colonic injuries ( rectal contrast is an essential adjunct.
( CT imaging findings:

· These injuries often demonstrate subtle or minimal signs
on CT imaging ( interpretative problems. 
· Even when the diagnosis is suspected, the described signs have low diagnostic specificity.
· The most specific signs of bowel injury include:

·  Oral contrast extravasation: relatively rare
· Direct visualisation of disrupted bowel.

· Extraluminal mesenteric gas or pneumoperitoneum: facilitated by the use of lung window.
· Collection: 
· The presence of peritoneal fluid in the absence of  solid organ injury is suspicious………….except ?!  see next
· Bowel related peritoneal fluid ( lower attenuation than haemoperitoneum and 
· If aspirated often has high amylase content.
except in the case of small amounts of free fluid in the pelvis
of women of reproductive age, which may be normal. 

( Other signs:   (Non specific & non dependent for surgery) 
· Focal bowel thickening (  intramural haematoma (commonest in the second part of the duodenum). 
· Abnormal bowel wall enhancement
* Bowel wall thickening + intense enhancement without peritoneal fluid may be part of the hypoperfusion—reperfusion complex, commonly known as 'shock haematoma' and does not necessarily imply bowel rupture

( Active vascular contrast extravasation with a large haematoma ( high risk for subsequent bowel ischaemia and rupture( indication for surgery.

MANAGEMENT:

· Optimal treatment for bowel and mesenteric injuries remains early surgical repair.    
· The previously described infrequent specific findings constitute indications for early laparotomy.

· A delay in diagnosis & treatment (  increases
         morbidity and mortality.
(Delayed Imaging
As signs of it, if present, often be minimal, When there is clinical suspicion of such injuries( delayed repeated imaging may be of assistance.

Major blood vessels

INCIDENCE:   

· Blunt injuries to the inferior vena cava and the aorta are unusual

( Except at the junction of the hepatic veins with the IVC.
 At this point hepatic lacerations may extend directly into the IVC, which is relatively fixated by its opening into the diaphragm. 
· penetrating Injuries 
relatively more common but still very rare unless they are due to 
* gunshot wounds * latrogenic manipulations during angiography, or 
*interventional procedures such as:  inferior vena caval filter insertions.
Pelvic vasculature

· Injuries to the iliac vessels and their subdivisions are relatively common. 
· Significant injuries occur almost exclusively in association with associated pelvic fractures. 
· Superior gluteal vessels are particularly prone to injury( close proximity to the bony pelvis.
P R O G N O S I S  

(Mortality of patients surviving & transferred to hospital is very high. For isolated injuries (9% for caval), (20% for aortic)&(up to 75% for combined injuries).
Injuries of the infrarenal IVC have a better prognosis than those of the retrohepatic IVC, due to the tamponading effect of the retroperitoneum.
( IMAGING Modalities    
® Contrast-enhanced C.T.
Contrast-enhanced CT represents an excellent tool for the detection of these injuries and often obviates the need for diagnostic angiography. 
( Caval injuries:
· Lumen of the IVC is often irregular or compressed by haematoma
· Active vascular contrast extravasation may be observed.
· Collapsed IVC ( which may not associated with hematoma): denoting possibility of extreme hypovolaemia
This finding is useful in children and young adults, as they
can initially maintain their blood pressure despite significant
volume loss
N.B. These injuries may initially respond to fluid resuscitation( delay presentation.
(Abdominal aortic injuries: 
· Site:  usually infrarenal.

·  In blunt trauma it associated with significant lumbar spine injuries.
· Risk factors: The presence of an underlying aneurysm is an associated risk factor for blunt injury.
· Presentation: 

  * Patients are usually in shock with poor peripheral pulses, or *paraplegic ( associated spinal cord injuries.
· CT findings:
 ( Contrast extravasation, 
( Large psoas or mesenteric haemorrhages. 
(In cases of contained intimal rupture( enhancing pseudoaneurysm
(Traumatic thrombosis: is a rare but appreciated complication
Angiography and embolisation
Angiographic evaluation remains the gold standard for the diagnosis of traumatic vascular injuries.
· Angiographic techniques offer the possibility of minimally invasive therapy( particularly important in the pelvis, where a surgical approach is associated with significant morbidity and mortality
( Embolisation of pelvic arterial injuries:

 Is a well-established technique that can be life saving. 
· Approach:  is recommended from the contralateral side to the suspected injury( This allows easier access to the internal iliac vessel on the traumatised side,
The utilisation of angiographic techniques and treatments depends
largely on the preplanning for such events.
( Angiographic suites must be in close proximity to emergency rooms, with 24 h availability of staff!![image: image1.png]
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