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Incremental CT [Conventional CT ,Standard CT ] 

A slice is imaged in the axial plane 
after which the table shifts to the 
next position to image the next 
slice. 

These devices, although still in use, 
are no longer being manufactured.  





Spiral CT 1986 [Helical CT - Volumetric CT] 

Continuous table advancement during tube rotation 



Spiral CT 

Advantages  

 Short examination time 

  - Pediatric examinations 

  - Tri-phasic studies 

  -  Decrease volume of contrast material 

  - Avoid respiratory misregistration 

  Reduce the slice thickness   

  Essential for 2D and 3D imaging 



Hypervascular deposits 

Arterial phase 



Multislice CT   1999 [Multidelector  raw CT][MDCT] 

 8 times faster than spinal CT 

 CT chest in 4 seconds 

 The X ray tube rotates    Multiple slices per rotation 

 Achieving high quality 3D reconstruction requires: 

 - The thinnest possible slices 

 - Adequate volume coverage 

  



Scanning techniques  

 Standard Examination 

 Spiral, Helical, volumetric CT 

 Multi-Detector, Multi-Slice CT  

 



Normal pulmonary vascularity 



Normal pulmonary vascularity 
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3DCTA Angiography demonstrates a filling defect of the right Iliac artery 



Detailed examination of the Superior Mesenteric Artery and Celiac Artery. 
Scan time = 9.4 seconds. 1mm slice thickness 



F 35Y 



Clinical Applications 

 CT angiography 

 Pulmonary & coronary angiography  

 Calcium scoring 

  

 

   

   

The presence of coronary  

calcification indicates coronary  

artery disease.    

MSCT allows measurements of 

Ca using a special Software 

after performing an ECG gated 

cardiac CT thus to synchronize 

CT to heart motion. 

 

LAD 



Clinical Applications 

 CT angiography. 

 Pulmonary & coronary angiography  

 Calcium scoring. 

 Evaluation of brain perfusion. 

 Imaging of large patients. 

 3D & curved reconstruction 

 Virtual endoscopy. 

CT virtual endoscopy 

can be applied to any 

hollow cavity with a 

lumen including GIT, 

trachea, vessels  

UB,PNS and  inner 

ear . 

Sub millimeter cardiac exam 
permits detailed evaluation of 
cardiac valves. Slice thickness of 
0.8mm, pitch factor of 0.2 and 
rotation time of 0.42 seconds 



Vessel analysis 



Aortic dissection 



  aortic aneurysm affecting the renal artery 







Virtual endoscopy 

 Computerized post processing of image data obtained from 

    cross- sectional imaging modalities 

 When individual slices are combined, a volumetric data set is formed  

 Virtual endoscopy visualizes to inner surfaces of structures  

     present in volumetric data in 3D images 

Colonic 

polyp 



Sigmoid tumor with ulcer 



Rectal tube 



Pedunculated polyp 

 Multiple polyps in familial polyposis 



Diverticular disease 



Benign pedunculated polyp  



Physical examination 

 Laboratory tests 

 Observation 

 Diagnostic peritoneal lavage  [DPL] 

 Diagnostic imaging 

 Exploratory labarotomy 

Diagnostic options 



Diagnostic Imaging 

 Plain Radiography  

 Contrast studies 

 Ultrasound 

 CT 

 MRI ?! 

 



Hemodynamically stable patient with history of 
abdominal trauma requiring further diagnostic 
assessment 

 

INDECATIONSFOR IMAGING 

 

Patients with equivocal clinical examination due to 
altered mental status. 

 

Post traumatic cases with localizing symptoms or 
signs in patients with positive lab. findings. 



 Portable, rapid, non invasive 

 Inexpensive 

 No oral or IV contrast  

 Serial examinations are possible 

Ultrasound 

 



Fluid Morison’s pouch Pericardial effusion 



Contrast enhanced CT 

 
  Oral contrast (water soluble material)    

perforation  

  IV contrast  (non ionic material)  
  Maximize the difference   between the 

enhancing paranchyma and the non 
enhancing hematoma or laceration 

  Detect urine extravasation  

  Detect the site of active bleeding      

 

 

 



Non invasive  

Can assess intarperitoneal and 
retroperitoneal injuries.  

Can define more precisely the location 
and extent of organ injury.  

Can detect extra abdominal injuries 
(fracture, pulmonary contusions,..) 

 

CT/DPL 

Hemoperitonium with 
hematocrit effect 

Splenic laceration with 
large pelvic hematoma 



Blood collects in the paracolic gutter 

CT visualization of blood in the 
peritoneal spaces corresponds with 
amounts more than 500ml  

The scan should include the pelvis  

 

Hemoperitonium 



I  Superficial laceration and subcapsular 
            hematoma less than 1cm  

II  1-3 cm deep laceration and subcapsular       

 hematoma  less than 3cm 

III       Laceration> 3cm deep and subcapsular 

 hematoma>3cm 

IV       Fragmentation >3 pieces and no enhancement 

Splenic injuries 

 
CT based grading of splenic injuries 



Resolving splenic injury 

2 W 

Splenic hematoma treated conservatively 



Shattered 
spleen with 
perisplenic 
hemorrhage 

Splenic 
subcapsular 
hematoma 



CT perisplenic 
and perihepatic 
collections 

Splenic 
Laceration  

US showed no fluid 



 CT overall accuracy 98% 

 Grades I & II heal within 4 months 

 Grade II → 6 months 

 Grade III → up to 11 months. 

 

Splenic injuries 

21Y male with grade IV splenic injury [shattered spleen], 

extravasated contrast ,perisplenic and perihepatic Hematoma, 

sub muscular air 



  Subcapsular or Parenchymal hematoma 

 Parenchymal contusion or laceration 

 Hepatic vascular damage 

 Injury of the biliary system 

 

Hepatic injuries 



Mild injury < 25% of one lobe [3months] 

Moderate injury 25%- 50% of one lobe [ 6months, 80%] 

Severe injury [ 20% heal 9- 15 months] 

 

 

Hepatic injuries 

CT grading similar to the spleen 

CT follow up to document heating 



 

Grading of hepatic 
injuries 

I Superficial laceration and 

sub capsular hematoma less 

than 1cm  

II 1-3 cm deep laceration and 

sub capsular  hematoma  

less than 3cm 

III Laceration> 3cm deep and 

sub capsular 

 Hematoma>3cm 

IV  Fragmentation >3 pieces and 

no  enhancement 

Grade III liver injury 



Hepatic hematoma before and after contrast injection 



 Extent of solid parenchymal injury 

 Extent of extravasated urine 

 Perirenal hematoma 

 Status of vascular pedicle 

 Adjacent organ injuries 

 

Renal injury 

The severity of genitourinary trauma correlates 

poorly with the presence and extent of hematuria 

CT diagnosis 



Renal Trauma 

 Subcapsular hematoma 

 Perinephric hematoma 

 Intrarenal hematoma (contusion) 

 Renal laceration 

 Shattered kidney Subcapsular hematomas 

 Trauma, biopsy (25%),  lithotripsy (15%) 

 Below the renal capsule 

 Separated from Gerotta’s fascia by fat 



Renal injury 
Contusion, superficial laceration, small perinephric  or sub capsular 
hematoma [Medical treatment] 

   Grade I 

I 



26 years old female with small sub capsular hematoma   

   Grade I 

I 



   Grade II 

Laceration less than 1cm deep 

with perinephric Hematoma 

II 



Renal injury Laceration extending  into the collecting system with   
perinephric hematoma [Medical/Surgical] 

Laceration more than 1cm deep 

with perinephric Hematoma 

II 

   Grade III 

III 



Renal injury with urine extravasations 

100min. 



Renal injury 

 95% 
following 
biopsy?! 

 Large 
hematoma 
within the 
Gerotta’s 
fascia 

   Grade III 

Laceration more than 1cm deep with perinephric Hematoma OR 

massive or expanding hematoma 

III 



   Grade III 

Laceration more than 1cm deep with perinephric Hematoma 



Laceration extending into the collcting system 

with perinephric Hematoma 

   Grade III 

III 



Renal injury 

Avulsion of the renal pedicle with intact kidney [surgery]   

RT 

   Grade IV 
IV 



Renal injury 

   Spiral CT Angiography 

    Occlusion of RA & RV 



 Shattered kidney with multiple lacerations and 
perinephric hematoma [surgery]   

   Grade V 

 V 



Laceration of the main renal artery with devascularized  
kidney and hematoma at the site vascular damage    

   Grade IV - V 



 Laceration ± parenchymal hage 

 Focal or diffuse swelling [contusion, pancreatitis] 

 Peripancreatic hage or collection 

 Peripancreatic edema 

 Thickened Gerota’s fascia 

 

Pancreatic injury 

More common in 
children 

CT findings 

Acute pancreatic 
fracture 



Pancreatic fracture with 
pancreatitis 

 Acute pancreatitis 



Bowel injury 

CT signs of bowel injury 

 Free intraperitoneal air 

 Extravasaion of contrast 

 Intraperitoneal fluid of unknown cause 

 Thickened bowel wall > 4mm 

 Mesentric wall hematoma 





 Diagnostic imaging, particularly CT are highly specific 
and sensitive for detection of intraabdominal injuries 

 Clinical evaluation remains the single most important 
criterion for surgery 

 CT should be considered a complementary study to 
clinical assessment and DPL 

 The experience of the interpreting radiologist and good 
communication with clinicians are imerative to allow 
for a quick, well- monitored, safe diagnostic 
examination. 

Conclusion 

 


















