	PELVIC FRACTURES

Injuries to the pelvis are associated with;

1. Shock/Risk of severe blood loss 

 -The major branches of the common iliac arteries arise within the pelvis between the level of the sacroiliac joint & the greater sciatic notch. 
-With their accompanying veins, they are particularly vulnerable in fractures through the posterior part of the pelvic ring. 

2. The nerves of the lumbar & sacral plexuses, likewise, are at risk with posterior pelvic injuries.
Sciatic, femoral, obturator, pudendal, or superior gluteal
3.Urogenital injuries
-In severe pelvic injuries, the membranous urethra is damaged when the prostate which lies between the bladder & the pelvic floor is forced backwards whilst the urethra remains static. When the puboprostatic ligament is torn, the prostate & base of the bladder can be grossly dislocated from the membranous urethra

4.Soft-tissue injuries
5.Sepsis
6.ARDS
History

1.Severe pain lower abdomen and groin 
2.Swelling or bruising of the lower abdomen, the thighs, the perineum, the scrotum or the vulva

3.Gross haematuria

Physical Examination

-Airway with cervical spine control

-Breathing

- Circulation & haemorrhage control

-Disability & Exposure

-The abdomen is carefully palpated - signs of irritation suggest the possibility of intraperitoneal bleeding
 -Do immediate DPL in haemodynamically unstable patients with suspect intraperitoneal haemorrhage - up to IL of blood may be lost.

-The pelvic ring is compressed from side to side & back to front - Tenderness over the sacroiliac region may signify disruption of the posterior bridge.

-Examine the external urethral meatus - An inability to void & blood at the external meatus are the classic features of a ruptured urethra; However the absence of blood at the meatus does not exclude urethral injury, because the external sphincter may be in spasm. 

A DRE 
-The coccyx & sacrum can be felt & tested for tenderness. -If the prostate can be felt, which is often difficult due to pain & swelling, it's position should be gauged; an abnormally high prostate suggests a urethral injury

Also

-Vaginal examination

-Neurological examination
The mortality rate of open pelvic fractures is as high as 30-50%, compared with 8-15% for closed fractures. 
-Associated injuries should also be systematically sought: lower urinary tract injuries, distal vascular status, and a thorough recorded neurologic examination.

Investigations

1.Plain radiographs

i)Pelvis

-AP

-Inlet view - Tube cephalad to the pelvis & tilted 30° downwards
-Outlet view - Tube caudad to the pelvis & tilted 40° upwards
-Right & left Oblique views - Helpful for defining the ilium & acetabulum on each side

MANAGEMENT
-Airway with cervical spine control, Breathing, Circulation & haemorrhage control, Disability & Exposure

-NO attempt should be made to pass a catheter, as this could convert a partial to a complete tear of the urethra. Instead, put a supra-pubic catheter if patient is unable to pass urine

Conservative 

 -Immobilization: 

-Early external fixation - Reduces haemorrhage & counteracts shock

-Definitive; Isolated fractures & minimally displaced fractures - Bed rest + Lower limb traction. Heals within 4-6wks & the patient may be allowed up on crutches

Open-book injuries
APC-I 
- Bed rest 

-a posterior ring, elastic girdle or Hammock to help close the book

Others - External fixation
-Fractures of the iliac blade only - Bed rest
-Marked displacement or associated anterior ring fracture or symphysis separation - ORIF with plates & screws
APC-II & VS 
- Skeletal traction + External fixator for 10wks
-Anterior external fixation & Posterior stabilization using screws across the sacroiliac joint or 

Plating anteriorly & screws posteriorly

Open pelvic fractures - External fixation
DVT prophylaxis

Tile Classification

Has devised a dynamic classification system based on the mechanism of injury and residual instability. 

Type A
Fractures that involve the pelvic ring in only one place and are stable.

Type A1: 
Avulsion fractures of the pelvis which usually occur at muscle origins 

· ASIS – Satorius

· AIIS - Rectus femoris

· Pubis - Adductor longus

· Ischium - Hamstrings - Avulsion of the ischial apophysis may need ORIF

Conservative treatment is usually sufficient. On rare occasions, symptomatic nonunion occurs, and this is best dealt with surgically.

Type A2:
 -Fractures of the iliac wing.
-Isolated fractures of the iliac wing without intra-articular extension usually result from direct trauma. 
-Even with significant displacement, bony healing is to be expected, and treatment is, therefore, symptomatic.

-On rare occasions, the soft tissue injury and accompanying hematoma may heal with significant heterotopic ossification.

Type A3: 
-Obturator fractures. 
Isolated fractures of the pubic or ischial rami are usually minimally displaced. 
-The posterior sacroiliac complex is intact, and the pelvis is stable. 
-Treatment is symptomatic, with bed rest and analgesia, early ambulation, and weight bearing as tolerated.


	ii)Chest X-ray

iii)Cervical spine X-ray

2.CT scan - Especially for posterior pelvic ring disruptions & for complex acetabular fractures

3.IVU - to exclude renal injury

4.Retrograde urethrography - for urethral tears

 Types
1.ISOLATED FRACTURES WITH INTACT PELVIC RING

a)Avulsion fractures - managed by rest for a few days & reassurance - Heal in 4-6wks

· ASIS – Satorius

· AIIS - Rectus femoris

· Pubis - Adductor longus

· Ischium - Hamstrings - Avulsion of the ischial apophysis may need ORIF

b)Stress fractures - Fractures of the pubic rami in severely osteoporotic or osteomalacic patients
c)Direct fractures

2.FRACTURES WITH OPEN RINGS
Young & Burgess Classification

a)Anterior- Posterior compression fractures

APC-I 
- Slight diastasis (<2cm) of the symphysis 
- Stable

APC-II 
-Diastasis is more than 2cm

-The anterior sacroiliac ligaments are torn not posterior no shift of sacroiliac joint.

- Stable
APC-III 
-Diastasis more than 2cm

-Anterior & posterior sacroiliac ligaments are torn
-Shift/separation of the sacroiliac joint- hemipelvis is disconnected from the other 
-Unstable

b)Lateral compression fractures
LC-I 
-Transverse fracture of the pubic ramus 

– Stable
LC-II 
- Transverse fracture of the pubic ramus

- Fracture of the iliac wing on the side of impact
 -Unstable
LC-III 
- LC on one iliac wing 
-an opening APC on the opposite ilium 
- Unstable
c)Vertical Shear – 
-The hemipelvis is totally disconnected from the other.

– Unstable
d)Combination injuries 

Clinical presentation

Stable fractures;

· Patient is not severely shocked

· Pain on attempting to walk

· Localised tenderness but seldom any damage to pelvic viscera (the exception is a severe LC-II injury)

Unstable Fractures;

· Patient is severely shocked
· In great pain & unable to stand
· Unable to pass urine ± blood at the external meatus

Type B: 
Fractures that involve the pelvic ring in two or more sites.
 They create a segment that is rotationally unstable but vertically stable
Type B1: 
-Open-book fractures occur from anteroposterior compression. Unless the anterior separation of the pubic symphysis is severe (> 6 cm), the posterior sacroiliac complex is usually intact and the pelvis relatively stable.

Significant injury to perineal and urogenital structures is often present and should always be looked for.

For minimally displaced symphysis injuries, only symptomatic treatment is needed. 

For more displaced fracture-dislocations, reduction is done by laterolateral compression using the intact posterior sacroiliac complex as the hinge on which "the book is closed." Reduction can be maintained by external or internal fixation
-Closing the book" decreases the space available for hemorrhage. It also increases patient comfort, facilitates nursing care, and allows earlier mobilization, which is beneficial to the polytrauma patient.

Type B2 and B3: 
-Lateral compression fractures. 
-A lateral force applied to the pelvis causes inward displacement of the hemipelvis through the sacroiliac complex and the ipsilateral (B2) or, more often, contralateral pubic rami (B3, bucket-handle type).

External fixation of the fractures should de done after reduction under GA.

Type C: 

-Fractures that is both rotationally and vertically unstable.
-They often result from a vertical shear mechanism, like a fall from a height.
 -Anteriorly, the injury may fracture the pubic rami or disrupt the symphysis pubis.
-Posteriorly, the sacroiliac joint may be dislocated or there may be a fracture in the sacrum or in the ilium immediately adjacent to the sacroiliac joint, but there is always loss of the functional integrity of the posterior sacroiliac ligamentous complex.
-The hemipelvis is completely unstable.

-Reduction may be attempted by longitudinal skeletal traction through the distal femur or the proximal tibia. 
-If chosen as definitive treatment, traction should be maintained for 8-12 weeks.

-External fixation alone is insufficient to maintain reduction in highly unstable fractures, but it may help control bleeding and eases nursing care. 
-Open reduction and internal fixation is often required.

Secondary complications

1.Sciatic nerve injury - usually a neuropraxia & resolves in 6wks.Foot drop and trophic ulcers due to loss of sensation
2.Urogenital problems - Stricture, incontinence or impotence (especially if surgery involves the pubic symphisis)

3.Persistent sacroiliac pain
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28.7 Types of pelvic ring fracture The three important types of injury are shown. (a) Anteroposterior compression with ateral rota-
50n may cause the open bookinjury,the hallmark of which s diatasis of the pubic symphysis. Widening of the anterior portion of the
sacrofiac joint is best seen on an infet view. (b) Lateral compression causing the ring to buckle and break; the pubic rami are fractured,
sometimes on both sides. Posterlorly the iac blade may break or the sacrum is crushed. () Vertical shear, with disruption of both the

sacroffiac and symphyseal regions on one side.




TILES CLASSIFICATION
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28.12Tile’s classification of acetabular fractures There are four types of njury:(a, b) a simple fracture involving either the anterior
or the posterior willor column; () & transverse or (d) a Ttype fracture involving two columns; (e) the both-column fracture, resuldng in
2*floating’ acetabulum with no part of the socket attached to the iium (compare this with the transverse or T-type fractures)




