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vehicle collisions (driver, passenger, or pedestrian). However, blunt splenic injury can also result from falls, sports-related activities, or assaults [1]. Penetrating splenic trauma is less common compared with blunt injury and is typically due to assault, but inadvertent impalement may also occur. Assault with a knife compared with gunshot or shotgun wounds is less likely to result in penetrating injury due to the spleen's protected location. Nevertheless, deep inspiration can displace the spleen to a more subcostal position, making it more vulnerable. Splenomegaly can also increase the risk of traumatic injury and rupture.



Mechanism of injury

Yoganandam 2000

High risk of  occupant  in 
left side impact

Highest risk of  injury for 
drivers  or left front 
passanger in left side 
impact
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Other Mechnisms of injury



Symptoms and signs of splenic injury

• Abdominal tenderness
• Left chest wall or left shoulder 

pain
• Abdominal wall contusions
• Hematomas
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The patient may complain of left upper abdominal, left chest wall, or left shoulder pain (ie, Kehr's sign). Kehr's sign is pain referred to the left shoulder that worsens with inspiration and is due to irritation of the phrenic nerve from blood adjacent to the left hemidiaphragm.
Abdominal tenderness and peritoneal signs are the most common findings indicative of intra-abdominal injury; however, these are not sensitive or specific for splenic injury. Physical findings associated with splenic injury include left upper quadrant or generalized abdominal tenderness, abdominal wall contusion or hematoma (eg, seat belt sign), as well as left lower chest wall tenderness, contusion, or instability due to rib fractures. 
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GRADE 1
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No intraparenchymal hematoma. Laceration  of the capsula



GRADE 2
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GRADE 2 ?
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Subcapsular hematoma 10-50% of surface

Laceration 2 cm. 2 grade 2 injuries  result in 
grade 3



GRADE 3

dormagen

Laceration > 3 cm Subcapsular 
hematoma > 50%



GRADE 4
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Indikasjon til embolisering



GRADE 5
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GRADE 5
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What are the differences between PSA and 
extravasation?
PSA
• Contained injury 
• Well –circumscribed focal 

hyperattenuating area
• Does not increase in size and has 

attenuating as blood pool

• AV fistulas are extremly rare. They look very 
similar to PSA but demonstrate early filling 
of adjacent veins

Extravasation
• Contrast actively escaping from blood 

vessels
• Normally > 100 HU
• Classic jet-like appearance
• Focal, irregular area that

• Increases in size
• Decreases in attenuation but still remains 

hgiher in HU than the blood pool
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Active extravasation is defined as contrast that is actively escaping from injured vasculature. As opposed to free or clotted blood which attenuates between 40 and 90 HU (due to high hemoglobin protein content), active extravasation is highly attenuating ranging from 85 to 350 HU, though usually greater than 100 HU [23, 24, 26]. It has a classic jet-like appearance (Fig. 8) on initial arterial or early PVP imaging and appears as a focal area which increases in size and changes in morphology on subsequent phases of imaging [26, 31]
Similarly, contained vascular injuries, that is, pseudoaneurysms and AV fistulas, appear as well-circumscribed focal areas of extravascular contrast accumulation. The size of these injuries remains similar on different phases of imaging with CT, although the attenuation will typically closely follow that of the blood pool (Fig. 9). Although it is difficult to distinguish between pseudoaneurysms and AV fistulae on CT, they are due to two different processes. Pseudoaneurysms result when the arterial wall is injured, and AV fistulas result when both an artery and adjacent vein are injured, and early filling of splenic veins is observed at conventional as well as CT angiography during the arterial phase. Both have been implicated in delayed splenic hemorrhage [32, 33].




Example of an AV fistula in left kideny



Incidence of PSA in splenic trauma

• Overall incidence 2-27% (Kittara 2015)
• Some PSA are found incidentally, other 

are found because of  delayed 
hemorrhage

• Delayed hemorrhage due to ruptured 
PSA in 5-15%

• Higher incidence of PSA in high grade 
injuries

Wallen 2022



What is the natural development of PSA?

Kittaka 2015
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PSA: 
 Damage to the blood vessel wall, allowing blood to leak and collect in the surrounding tissues
The blood is contained by the surrounding tissues rather than the vessel wall itself



What is the natural development of PSA?

Muroya, 2013



CT protocols – three options

• Portal venous phase imaging

• Biphasic imaging: One injection – two scans

• Split bolus imaging: Two injections- one scan

• The choice of protocol depends on the local experience and 
preferences and on the pre test probability of high grade splenic 
injuries



Biphasic imaging

Artrial phase Portal-venous phase
–Arterial phase superior for small 
PSA

PV phase for parenchymal injuries

Combination detects ongoing 
bleeding



Portal-venous phase  imaging
Admision CT pv 

phase
FU day 7 pv phase

Detects parenchymal 
injuries

Detects larger PSA and activ 
bleeding



Split bolus  imaging

Detects minor PSA 

Detects active bleeding



Does ultrasound play any role in splenic trauma?
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30 to 110 U/L (units per liter) 1
.
Serum lipase: Usually falls between 13 to 78 U/




Ultrasound

• Low sensitivity 50-70%
• Hematomas appear as iso-, hypo- 

or hyperdense
• Fluid around the spleen
• Can be useful in controls
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Contrast enhanced ultrasound  (CEUS)

dormagen

• High sensitivity
• Can detect active bleeding, 

vascular injuries and 
hematomas

• Useful in F/U after PSA 
detection and embolisation



Embolized grade 4 injury - grayscale
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Embolized grade 4 injury - CEUS
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The upper pole is perfused by the gastrica sinister arteries
The major part of splenic tissue is hypoperfused



Case

• 15 y/o male
• Down hill skiing, crashed into a 

tree
• Fast +



CT findings

• Multipe lacerations and 
hematoma

• Possible extravasation, vascular 
injury

• NOM with observation



Controll day 5

• Kontrast ultralyd



Technical tips for CEUS in splenic injuries

• Teknikk:
1. Check admission CT, whera are 

the injuries?
2. Exam the region of interest 

with grayscale
3. Move the probe slightly fanlike 

over the injured region
4. Inject the contrast
5. Start uptake immediately after 

injection



Contrast





B-mode



Signs of PSA on CEUS

• Very early and focal uptake
• Mushromlike appearance
• «Feeding artery»
•  In late phase: Still slighlty 

hyperenhancing compard to 
non injured splenic tissue



Second control after 7 days



CEUS findings after second control

• 2 Completely 
thrombotized PSA

• Grayscale: 
• Hyperechoic or hypoechoic 

lesion
• No Doppler
• No B-flow

• CEUS
• No contrast enhancment



Summary - Keypoints

• Grading of splenic injuries is 
important because grading 
defines treatment and outcome

• Look carefully for vascular 
injuries, PSA and ongoing 
bleeding

• PSA in children and småll PSA in 
adults can thrombotise 
spontaneously

• CEUS is the modality of choice in 
F/U of isolated splenic injuries
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