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Learning Objectives

• Develop a checklist for soft tissue injuries in pelvic trauma

• Be able to alert the trauma team to critical findings

• Understand how radiological findings can predict increased risk of 
morbidity and mortality
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Background – Pelvic Fractures in Major Trauma

• High Morbidity

• High Mortality 
• Improving

• Instability

Lee, Wright, Kline Pelvic fractures…a multisystem review AJR 2019    * German trauma registry Hauschild et al J Trauma 2008
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Checklist

1. Binder

2. Bleeding 
• Haematoma volume
• Active bleeding

3. Anterior abdominal wall

4. Bladder and urethra

5. Perineum (vagina)

6. Anorectum

7. Nerves (lumbosacral plexus, sciatic nerve, obturator nerve)

8. External muscles and soft tissues
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Pelvic Binder – at the level of the greater trochanters

Thanks to Dr Marcela de la Hoz Polo

CORRECT INCORRECT

CASE 1
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Blunt trauma

BINDER IN SITU

Report: Binder in Situ. Pubic Symphysis aligned

Avulsion fragment
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Blunt trauma

BINDER IN SITU

Report: Binder in Situ. Pubic Symphysis aligned

Avulsion fragment

BINDER TAKEN OFF

Pubic Symphysis Diastasis

Learning Points: Always mention if binder in situ
Image AFTER binder removed to confirm pelvic stability

CASE 1



Checklist

1. Binder

2. Bleeding 
• Haematoma volume
• Active bleeding

3. Anterior abdominal wall

4. Bladder and urethra

5. Perineum (vagina)

6. Anorectum

7. Nerves (lumbosacral plexus, sciatic nerve, obturator nerve)

8. External muscles and soft tissues
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Learning Point 

• Even without active bleeding or large visible haematoma, fractures 
cause large volume blood loss  (>1.5litres)

• Bleeding sources:  
• Artery  (interventional radiology,  surgical packing)

• Venous plexus (more common)

• Bones

• Unstable fracture ↑↑ risk  of bleeding
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NORMAL ANATOMY
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Internal pudendal artery

Inferior gluteal artery



Internal pudendal artery

Inferior gluteal artery



Internal pudendal artery

Inferior gluteal artery



Internal pudendal artery

Inferior gluteal artery



Internal pudendal artery

Inferior gluteal artery



Inferior gluteal artery

Internal pudendal artery



Internal pudendal artery

Inferior gluteal artery





Internal pudendal artery

Inferior gluteal artery



Internal pudendal artery



Internal pudendal artery



Internal pudendal artery

Inferior gluteal artery
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Inferior gluteal artery







Internal pudendal artery

Obturator artery
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Vascular injury - arterial

LOOK FOR

• Active extravasation

• Pseudoaneursym

• Transection (abrupt cut off)

• Dissection
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High Speed Road Traffic Accident
Active arterial contrast extravasation within left obturator 
internus muscle

Arterial Venous

Which Branch?   Internal pudendal A   OR   Inferior gluteal A?

CASE 2
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High Speed Road Traffic Accident
Active arterial contrast extravasation within left obturator 
internus muscle

Arterial Venous

Which Branch:    Internal pudendal A

CASE 2



Unstable open book fracture, Code red (requires 
+++ blood)

Transection Left internal 
iliac artery

CASE 3



Sacral fracture
Large left pelvic side wall haematoma CASE 3



Sacral fracture
Large left pelvic side wall haematoma

Watch left internal iliac artery

CASE 3



Left internal iliac thrombus & irregular 
contour

Watch left internal iliac artery

CASE 3



Left internal iliac thrombus & irregular 
contour CASE 3



Left internal iliac thrombus & irregular 
contour CASE 3



Left internal iliac becomes small and 
disappears CASE 3



Left internal iliac artery disappears
CASE 3



Left internal ilac artery transected

No internal iliac artery

Bone fragment
Bone fragment

CASE 3



Left internal ilac artery transected

No internal iliac artery

CASE 3



Left Internal Iliac Artery transection 
confirmed and repaired at surgery

Pelvic side wall and 
anterior abdominal 
wall haematoma

CASE 3



Left Internal Iliac Artery transection 
confirmed and repaired at surgery

Pelvic side wall and 
anterior abdominal 
wall haematoma

CASE 3

Learning Point:   
Large haematoma 
plus artery 
truncation:  
transection and risk 
of active bleeding



Frail elderly person  - Low Energy Injury
CASE 4



Fall off chair

CASE 4



Fall off chair

# left superior/inferior pubic rami
CASE 4
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Pelvic sidewall and retroperitoneal haematoma

CASE 4



Pelvic sidewall and retroperitoneal haematoma

ACTIVE BLEEDING

CASE 4
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Pelvic sidewall and retroperitoneal haematoma

ACTIVE BLEEDING

What treatment 
do you think the 
patient is on?

CASE 4
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Pelvic sidewall and retroperitoneal haematoma

ACTIVE BLEEDING

On DOAC  - Apixaban

CASE 4



Learning Points:

• Beware anticoagulation with DOACs  (direct oral anticoagulation, Factor 

Xa inhibitor, patient will bleed, and bleed, and bleed)

• Beware elderly 8 x risk of significant pelvic bleeding > younger adults

Samaras, Chevalley, Samaras & Gold, Older patients in the ED: A review. Annals Emergency Med 2010
Sadro et al, 2015



Pelvic sidewall and retroperitoneal haematoma

ACTIVE BLEEDING

Corona Mortis artery, obturator to external iliac artery anastomosis

CASE 4



Learning Points:

• Beware anticoagulation with DOACs  (direct oral anticoagulation, Factor 

Xa inhibitor, patient will bleed, and bleed, and bleed)

• Beware elderly 8 x risk of significant pelvic bleeding > younger adults

• Beware Corona Mortis artery – if present, high risk of bleeding ++++

Samaras, Chevalley, Samaras & Gold, Older patients in the ED: A review. Annals Emergency Med 2010
Sadro et al, 2015



Checklist

1. Binder

2. Bleeding 
• Haematoma volume
• Active bleeding

3. Anterior abdominal wall

4. Bladder and urethra

5. Perineum (vagina)

6. Anorectum

7. Nerves (lumbosacral plexus, sciatic nerve, obturator nerve)

8. External muscles and soft tissues



Learning Points

• Be able to differentiate between intra 
and extraperitoneal blood

• Space of Retzius (anterior to the 
bladder) is EXTRAPERITONEAL

• Space of Retzius can fill up with +++ 
blood

• Blood can spread to perineum

Posterior

Bladder

Anterior 
abdominal 
wall

Space of Retzius
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ARTERIAL PHASE
 

Unstable Pelvis 
R Sacroiliac Joint wide

High Energy Injury
CASE 5
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R Sacroiliac Joint wide
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Haematoma –Anterior abdominal wall & space of Retzius

CASE 5



Haematoma –Anterior abdominal wall & space of Retzius

CASE 5



Scrotal haematoma, ischiocavernous muscle haematoma

CASE 5



Checklist

1. Binder

2. Bleeding 
• Haematoma volume
• Active bleeding

3. Anterior abdominal wall

4. Bladder and urethra

5. Perineum (vagina)

6. Anorectum

7. Nerves (lumbosacral plexus, sciatic nerve, obturator nerve)

8. External muscles and soft tissues



Urethral  Injury
• Assoc w anterior & pubic bone injuries 

• Important to identify anatomical site and partial/complete urethral 
transection

• Signs of Urethral Injury on CT: loss of normal fat planes, muscle 
haematoma

• Retrograde urethrography

Lee, Wright, Kline Pelvic fractures…a multisystem review AJR 2019,   
Leenen. Pelvic Fractures: Soft tissue Trauma E J Trauma Em Surg, 2010



Normal Anatomy   Pre- prostatic fat

Ali, Safriel et al, CT signs of urethral injury, Radiographics 2003

Ramchandani Buckler, Imaging of GU Trauma, AJR 2009

In-filling of pre 
prostatic fat?  
Consider 
urethral injury



Normal pre- prostate fat

In-filling of pre 
prostatic fat?  
Consider 
urethral injury



Normal Anatomy

Urogenital diaphragmatic fat/ischiorectal fat

Puborectalis muscle

Ischiorectal fat 
stranding/narrowed?
Consider urethral 
injury



Normal Anatomy – Obturator Internus Muscle 

Obturator internus

Obturator 
internus 
expanded?
Consider 
urethral injury



Ali, Safriel et al, CT signs of urethral injury, Radiographics 2003

Ramchandani Buckler, Imaging of GU Trauma, AJR 2009

Normal Anatomy

Perineal muscles 
expanded?
Consider urethral 
injury



Ischiocavernous muscle

Normal Anatomy

Perineal muscles 
expanded?
Consider urethral 
injury



Superficial transverse perineal muscle

Normal Anatomy

Perineal muscles 
expanded?
Consider urethral 
injury



Bulbospongiosa muscle surrounds bulb

Normal Anatomy

Perineal muscles 
expanded?
Consider urethral 
injury



Bulbospongiosa muscle surrounds bulb

Normal Anatomy

Learning Point:  Use fat plane obliteration and pelvic muscle
 haematoma to pick up urethral injury



Urethrogram  Anatomy 

• Open book fracture
• Elongated Stretched Urethra due 

to pelvic side wall haematoma
• No urethral rupture

CASE 6



Urethrogram  Anatomy

Bulbar

Membranous

Penile

Prostatic

POSTERIOR

ANTERIOR

• Open book fracture
• Elongated Stretched Urethra due 

to pelvic side wall haematoma
• No urethral rupture

CASE 6



Pt #: ? Urethral injury –Motorbike accident

• Right buttock and 
perineal injury

CASE 7



Pt #: ? Urethral injury –Motorbike accident

• Right buttock and 
perineal injury

• Pre-prostatic fat infilling

• Air pre-prostate

• Obturator Internus 
muscle haematoma

Isschiorectal fat stranding

CASE 7



Urethrogram (suprapubic in situ) CASE 7



Urethrogram (suprapubic in situ) CASE 7



Where is the urethral rupture? CASE 7
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Contrast extravasation, prostatic urethra = rupture CASE 7



Bladder



Checklist

1. Binder

2. Bleeding 
• Haematoma volume
• Active bleeding

3. Anterior abdominal wall

4. Bladder and urethra

5. Perineum (including vagina)

6. Anorectum

7. Nerves (lumbosacral plexus, sciatic nerve, obturator nerve)

8. External muscles and soft tissues



Checklist
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2. Bleeding 
• Haematoma volume
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Anorectal injury 

• Suspect in straddle injuries (eg motorcycle) – pelvic floor torn open

Leenen. Pelvic Fractures: Soft tissue Trauma E J Trauma Em Surg, 2010, 

Collinge Tornetta Soft tissue injuries associated with pelvic fractures Orth Clin N Am 2004



Hit by Tram    Perineal & Perirectal air & stranding

Ischiorectal fat haematoma Stranding mesorectal fat

Perineal air & haematoma

CASE 10



Perineal & Perirectal air & stranding

Ischiorectal fat haematoma Stranding mesorectal fat

Perineal air & haematomaLearning Point: Rectal contrast  will show anorectal breach

CASE 10



Perineal & Perirectal air & stranding  - Rx defunctioning stoma

Ischiorectal fat haematoma Stranding mesorectal fat

Perineal air & haematoma

CASE 10





Perineal & Perirectal air & stranding  - Rx defunctioning stoma

Ischiorectal fat haematoma Stranding mesorectal fat

Perineal air & haematomaLearning Point: In anorectal and perineal injuries high risk 
(>70%) of secondary faecal contamination, therefore 
consider temporary diverting colostomy

CASE 10



Checklist

1. Binder

2. Bleeding 
• Haematoma volume
• Active bleeding

3. Anterior abdominal wall

4. Bladder and urethra

5. Perineum (vagina)

6. Anorectum

7. Nerves (lumbosacral plexus, sciatic nerve, obturator nerve)

8. External muscles and soft tissues



Sacral fractures – Risk of sacral nerve or 
lumbosacral plexus injury



Sacral fractures – Risk of sacral nerve or 
lumbosacral plexus injury

Zone 1:  6%
(lat to sacral F)



Sacral fractures – Risk of sacral nerve or 
lumbosacral plexus injury

Zone 1:  6%
(lat to sacral F)

Zone 2:  28%
(through sacral F)



Sacral fractures – Risk of sacral nerve or 
lumbosacral plexus injury

Zone 1:  6%
(lat to sacral F)

Zone 2:  28%
(through sacral F)

Zone 3:  50%
(medial to sacral F)

Lee, Wright, Kline Pelvic 
fractures…a multisystem 
review AJR 2019



Left leg weakness

Coronal T2fatsat
Ax T2fatsat

CORONAL

LUMBOSACRAL 
PLEXUS/SCIATIC NERVE
Depressed/oedematous

11cm gluteal haematoma
(superior gluteal artery territory)



Left obturator  foramen #. Obturator nerve 
damage & secondary muscle denervation

CASE 12



Left obturator  foramen #. Obturator nerve 
damage & secondary muscle denervation

Ax T2 fat sat

Cor T2 fat sat

CASE 12



Left obturator  foramen #. Obturator nerve 
damage & secondary muscle denervation

Ax T2 fat sat

Cor T2 fat sat
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Left obturator  foramen #. Obturator nerve 
damage & secondary muscle denervation

Gracilis, adductor longus, adductor magnus, 
obturator externus muscles =obturator nerve 
supply

Ax T2 fat sat

Cor T2 fat sat

CASE 12



Checklist

1. Binder

2. Bleeding 
• Haematoma volume
• Active bleeding

3. Anterior abdominal wall

4. Bladder and urethra

5. Perineum (vagina)

6. Anorectum

7. Nerves (lumbosacral plexus, sciatic nerve, obturator nerve)

8. External muscles and soft tissues



Undisplaced R sacral/pubic rami fracture (LC1, 
stable)  DAY ZERO

DAY ZERO Soft tissue stranding
Deep fascial plane

CASE 13



Undisplaced R sacral/pubic rami fracture (LC1, 
stable)

DAY ZERO Soft tissue stranding
Deep fascial plane

T1 Cor
T2 Cor fat sat

T2 ax

DAY 7 Seroma/haematoma

Thanks to Dra Marcela de la Hoz Polo

DEGLOVING/MOREL LAVALLE
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Undisplaced R sacral/pubic rami fracture (LC1, 
stable)

DAY ZERO Soft tissue stranding
Deep fascial plane

T1 Cor
T2 Cor fat sat

T2 ax

DAY 7 Seroma/haematoma
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Undisplaced R sacral/pubic rami fracture (LC1, 
stable)

DAY ZERO Soft tissue stranding
Deep fascial plane

T1 Cor
T2 Cor fat sat

T2 ax

DAY 7 Seroma/haematoma

Thanks to Dra Marcela de la Hoz Polo

DEGLOVING/MOREL LAVALLE

Learning Point:  Subtle stranding initially may develop over next week to large seroma

Radiopaedia.com



Learning Objectives

• Develop a checklist for soft tissue injuries in 
pelvic trauma

• Be able to alert the trauma team to critical 
findings

• Understand how radiological findings can 
predict increased risk of morbidity and 
mortality

14-16 October 2024
Valencia, Spain
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Checklist

1. Binder

2. Bleeding 
• Haematoma volume
• Active bleeding

3. Anterior abdominal wall

4. Bladder and urethra

5. Perineum (vagina)

6. Anorectum

7. Nerves (lumbosacral plexus, sciatic nerve, obturator nerve)

8. External muscles and soft tissues
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