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Polytrauma (multiple trauma)

Polytrauma, multiple fractures and high-velocity injuries severely exposed the limitations of the conventional treatment in orthopedics, as the fracture patterns were bizarre and complicated. Thus newer modalities of treatment like improved methods of internal fixation, the AO systems, the interlocking nail system, Ilizarov's method, etc. were introduced into orthopedic management. Suddenly, orthopedics was being considered a highly specialized branch with vast scope.

Mechanical injuries classification
Injury Patterns
According to multiplicity injury are divided to:
· Isolated injury
· Multiple injuries
· Concomitant injuries
· Combined injury

In case of isolated injury to the extremities there is only one injury. Simultaneous failure in one place soft tissue, bone, major blood vessels or nerve trunk in the military surgery is considered as one injury and, therefore, an isolated injury.
Multiple injuries are the injuries in which there are two or more injuries within the same anatomical region (the upper and lower extremities comprise one anatomical region - "limb").
Concomitant injuries are the injuries in which there is damage to two or more anatomic regions. The last seven: head, neck, chest, abdomen, pelvis, spine and limbs. In the diagnosis of concomitant trauma damaged areas are listed in order to "from top to down".
Combined injuries occur when the body exposed to two or more damaging factors: mechanical, thermal, chemical or radiation.
Last three types of injuries are also known as “polytrauma” or “multi-trauma”.

High energy trauma
According to traumatic energy following injury are divided to:
Low-energy injury:
· Superficial injury (bruises, contusions, abrasions, sprains etc.);
· Isolated (low energy) injury (fractures, dislocations, wounds, tendon ruptures, ligament ruptures);
High-energy injury (polytrauma or multiple trauma):
-	Multiple injuries
-	Concomitant injuries
-	Combined injury
Superficial injury associated with absence of anatomical disruption and accompanied with local inflammation. This injury doesn`t needs any special care – just prolonged rest, light cooling and administration of non-steroid anti-inflammatory drugs.
Isolated (low energy) injury associated with presence of single organ anatomical disruption and always needs injured organs restoration, or creation condition for this (casts, surgery, fixation and etc.). But this type of injury never accompanied with significant general dangerous pathological reaction.
A high-energy injury associated with multiple injuries (polytrauma) and accompanied with general life threatened pathological reaction (co called mechanical muscle-crush injury — MMCI, or traumatic desease).
Main causes of a high-energy trauma are:
· Car incident;
· Falling from heist;
· Natural disaster;
· Techogenic disaster;
· Gunshot injury;
· Blast injury;
· Criminal trauma;
· Industrial trauma.
The systemic causes of death in MMCI are: hypovolemic shock, hyperkalemia, hypocalcemia, metabolic acidosis, disseminated intravascular coagulation and acute myoglobinuric renal failure. This series of events begins with dehydration and is followed by the dangers of the reperfusion of the limb crushed tissues. In these cases it is difficult to define the border between living and dead muscle. Muscle subjected to weight crushed, bleeding and swelling, appearing of muscle tissue necrosis, and release a large number of metabolites, myoglobin, potassium, creatine, creatinine. Muscle ischemia and hypoxia, acidosis can contribute to potassium ions escape from the cell outward, so that the serum potassium concentration rose rapidly high. Hypovolemic shock appear to peripheral vasoconstriction and hipovolemia, manifested as ischemic kidney, renal blood flow and reduced glomerular filtration (depending mainly on the glomerular efferent artery, renal arteries) can increase the degree of renal ischemia, or necrosis. After the release of necrotic muscle tissue myoglobin appears in a large number of tubular filtration. In acidosis (acidic urine) cases can be deposited in the renal tubules with formation of myoglobin casts, that may increased kidney damage, and finally lead to acute renal failure (ARF).

Rhabdomyolysis
Definition: Traumatic rhabdomyolysis is caused by the destruction of skeletal muscle mass. This may be caused by direct crush of the muscles or ischemia caused by vascular injury or development of compartment syndrome. 
Muscle can survive circulatory ischemia for up to 4 hours. Violent crushing destroys muscle immediately; even if the force is insufficient to mangle the muscle tissue, the combination of mechanical force and ischemia will cause muscle death within an hour.
External mechanical pressure destroys the volume regulation of myocytes, whose cytoplasm is negatively charged and is hyperosmotic compared with the extracellular fluid. By disrupting the impermeability of the sarcolemma, extracellular cations and fluid flow down the electrochemical gradient into sarcoplasm. Overhelming the capacity of the cationic extrusion pumps and leading to swelling of the myocytes. Consequently, MMCI causes such gross edema that it may incarcerate much of the extracellular fluid and cause hypovolemic shock within hours of injury
At the cellular level depletion of the energy source ATP leads to failure of membrane transporters, influx of calcium, and disruption of cellular membranes. As a result, muscle cell proteins and electrolytes leak into the blood stream. Creatine phosphokinase enzyme (CPK) and myoglobin are the most known and measured. Potassium is the main cellular electrolyte of interest due to its potential harm if renal failure develops.
Acute renal failure (ARF) is the most common and life-threatening complication of rhabdomyolysis, with an incidence of 13-50% and a reported mortality of up to 59%. For ARF to develop, two factors have to be present in addition to myoglobinemia: hypovolemia and aciduria. Myoglobin is filtered by the glomerulus into tubular fluid and, in an acidic environment, forms casts together with Tamm-Horsfall proteins that occlude the tubule. If anuria does develop, it may continue for 4-8 weeks before kidney function recovers. However, rhabdomyolysis-induced renal failure is reversible and most patients regain normal renal function even after 4-8 weeks of anuria and dialysis.
Disseminated Intravascular Coagulation (DIC)
By consensus, DIC is defined as "an acquired syndrome" characterized by the intravascular activation of coagulation with loss of localization arising from different causes.
· I Phase
The coagulation cascade is triggered by the exposure of blood to excessive amounts of thrombotic factors (due to either mechanical tissue injury or endothelial and monocyte activation), which leads to thrombin generation. Thrombin converts fibrinogen to fibrin monomers. Additionally, thrombin is a potent agonist for platelet activation and aggregation. The above-mentioned processes produce either large-vessel thrombosis or, more commonly, microvessel fibrin deposition, which can result in tissue ischemia and organ dysfunction (sludge syndrome).
· II Phase
Thrombin accelerates the proteolysis and depletion of coagulation factors, including fibrinogen, and factors II, V, VIII, and X. The depletion of these factors is a function of their relatively short plasma half-lives and the rate of synthesis by the liver. Furthermore, thrombin induces endothelial cells to release t-PA, which converts plasminogen to plasmin in the presence of the newly formed fibrin monomer. This production of plasmin results in fibrinolysis, which may lead to further consumption of coagulation factors, thus worsening bleeding (consumption coagulopathy).
· III Phase
Finally, plasma levels of natural anticoagulants, including protein C and antithrombin III, are depleted during DIC and create a long term hypercoagulation (to 3-4 weeks).

Stage of traumatic disease development.
1. Stage I - Initial (early) stage (shock, I Phase of the disseminated intravascular coagulation (DIC), I phase of acute renal failure (ARF))
2. Stage II – Intermediate stage (rhabdomyolysis, II phase of ARF and DIC)
3. Stage III - Late (advanced) stage (secondary immunodeficiency, septic disorder, III phase of ARF and DIC)
4. Stage IV – Recovery.
Signs and Symptoms
Depending on the nature of injury, local signs will reflect severity of damage to muscle tissue. In direct crush of a limb as well as in blunt or penetrating injury, all components of tissue should be considered: bone, blood vessels, nerves, and muscles.
Bleeding, hematoma, edema, ischemia, pain, paresthesia, and paralysis may all coexist. Severe edema may lead to compartment syndrome that further aggravates muscle damage.
Muscle disruption leads to spillage of potassium, phosphate, urates, creatine phosphokinase enzyme (CPK), and myoglobin into the blood stream.
Severe hyperkalemia may lead to cardiac arrhythmia and even cardiac arrest.
Myoglobinemia may lead to renal tubular obstruction and acute renal failure. Typically, dark red urine is produced followed by oliguria and anuria. Blood creatinine level rises sharply.

Prevention
Once severe muscle injury has occurred it is of paramount importance to prevent secondary injury. Early reperfusion and early recognition and treatment of compartment syndrome may prevent the development rhabdomyolysis. Treatment of hemorrhagic shock and hypovolemia are of crucial priority. Once rhabdomyolysis has developed, prevention of renal failure becomes the focus. Again, normovolemia in addition to forced diuresis and urine alkalinization may prevent the development of acute kidney injury.

Systemic therapy of traumatic disease
1. Correction of hypovolemia/dehydratation - fast and aggressive fluid resuscitation to recover normovolemia
2. Forced diuresis - maintenance of brisk urine flow of 1-2 mL kg·1h·L may reduce cast formation and tubular obstruction.
3. Alkalinization of urine: acidic urine promotes myoglobin cast formation.
4. Correction of electrolyte abnormalities: hyperkalemia, hyperphosphatemia, hypocalcemia, hyperuricemia.
5. Renal replacement therapies: hemodialysis or hemofiltration are necessary to maintain balance in anuric patients. Peritoneal dialysis is simple, for most patients also received good results. Hemoftitration techniques with high flux fillers have also been evaluated for the purpose of removal of myoglobin from the blood.
6. Full nutrition to caloric and protein goals should not be prevented by anuria and are keys to recovery and survival.
Systemic factors play a pivotal role in promoting multiple trauma healing. It has been estimated that 50% of medical and surgical patients have overt or subclinical protein and calorie malnutrition. Multiple injuries result in a large increase in a patient's metabolic demand needed to assist in healing. Patients presenting with or developing malnutrition (a serum albumin less than 3.5mg/ml or a total lymphocyte count less than 1500 cells/ml) following multiple traumatic injuries are at increased risk of infection, delayed union, or nonunion of open fractures. Aggressive nutritional resuscitation is necessary with either oral or feeding tube supplementation or, in extreme cases, parenteral nutrition.

Damage control (multiple trauma treatment) at medical care echelon

In damage control for trauma patients, the main principles are to perform temporary operative procedures to provide time for physiologic stabilization before definitive surgical care. There are four distinct phases of the damage control philosophy: 
1. the first is recognition of the at risk patient,
2. next, temporizing operative procedures to limit ongoing injury (provide a limited surgical intervention in order to control both hemorrhage and contamination - rapid control of bleeding, abdominal packing, provisional stabilization of major skeletal fractures and temporary wound closure),
3. third, intensive care unit (ICU) care for resuscitation,
4. and finally definitive surgical procedures.

This will subsequently allow for clinicians to focus on reversing the physiologic insult prior to completing a definitive repair. Basic to this philosophy is the idea that the surgeon does anything to keep the patient alive and accepts the morbidity of the early procedures and later returns to reconstruct and repair. Damage control surgery is the most technically demanding and challenging surgery a trauma surgeon can perform. There is no margin for error and no place for careless surgery. Always remember to focus team on saving life first, then limb-threatening injuries.
Early involvement of orthopedic surgeon as part of a multi-disciplinary trauma team is essential to triage urgency of surgical interventions to multiple-injured patient.
Damage control orthopaedics (DCO) is a strategy that focuses on managing and stabilasing major orthopaedic injuries in selected polytrauma patients who are in an unstable or extreme physiological state.
Its priorities are:
· control of haemorage,
· provisional stabilization of major skeletal fractures,
· management of soft tissue injuries,
· minimizing the degree of surgical insult to the patient.
Orthopedic treatment should be primarily conservative. Joints are splinted in a functional position, while active and passive movements are encouraged as soon as pain allows.
Provisional external fixation followed by a delay of days to weeks before definitive internal fixation is performed. This form of treatment is generally utilized in one of three scenarios: (1) A critically injured patient, (2) the presence of a wound with a significantly damaged and tenuous soft-tissue envelope, or (3) a severely contaminated open fracture. In each of these cases, the use of temporary external fixation in order to bridge the treatment of the patient from the period of the acute injury to the time of definitive internal fixation (after 2 month).
Internal fixation is contraindicated with the exception of large articular fragments that may be stabilized with Kirschner wire (K-wire) or Steinmann pins.

Rehabilitation during multiple trauma treatment.
Finally, nonunions, posttraumatic deformities, ischemic muscle contractures and paralysis (caused by the destruction of muscle) are corrected by late reconstructive surgery.
Most patients with rhabdomyolysis who survive the complexity of their injury will recover also from its complications.

TESTS: Crush injury
537. Crush syndrome is managed by A. 20% Dextrose B. Hydrocortisone C. Maintaining high urine output D. Acidification of urine.
538. Which of the following is not a component of the crush syndrome. A. Myohemoglobinuria B. Massive crushing of muscles C. Acute tubular necrosis D. Bleeding diathesis.
ANSWERS
537). C 538). D

TESTS: Compartment syndrome
535. All are relevent in compartment syndrome except: A. Fasciotomy B. Splitting of tight POP cast J C. Reexploration D. Exercise.
536. Fasciectomy is indicated when intracompartmental pressure rises above mm rig: A. 10 B. 60 C. 45 D. 100.
ANSWERS
535). D 536). C



Fractures of the Pelvis. Classification, clinical features, diagnostics and treatment
Fractures of the pelvis account for less than 5 per cent of all skeletal injuries, but they are particularly important because of the high incidence of associated soft tissue injuries and the risks of severe blood loss, shock, sepsis and adult respiratory distress syndrome (ARDS). Like other serious injuries, they demand a combined approach by experts in various fields.
The unique anatomy of the pelvis presents a challenge in management when it is disrupted. The pelvis is a ring structure of three bones: two innominate bones and, posteriorly, the sacrum. They are joined by dense, strong ligamentous structures. Each innominate bone is formed from three bones: an ilium, an ischium, and the pubis, together circumscribing the acetabulum. The juncture between the two innominate bones anteriorly is called the symphysis pubis, and posteriorly there are two sacroiliac joints surrounded by dense sacroiliac ligaments.
Types of injury
Injuries of the pelvis fall into four groups:
1) isolated fractures with an intact pelvic ring;
2) fractures with a broken ring - these may be stable or unstable;
3) fractures of the acetabulum - although these are ring fractures, involvement of the joint raises special problems and therefore they are considered separately; and
4) sacrococcygeal fractures.

Isolated (Marginal) fracture and injuries to the sacrum and coccyx
As this may be the only fracture, therefore the fracture is considered stable. Stress fractures of the pubic rami are fairly common (and often quite painless) in severely osteoporotic or osteomalacic patients.
Bed rest for a few days or until the pain eases up, followed by mobilization, will allow the patient to become asymptomatic and fully functional in a matter of 4 to 8 weeks.

Fracture of the pelvic ring
It has been cogently argued that, because of the rigidity' of the pelvis, a break at one point in the ring must be accompanied by disruption at a second point; exceptions are fractures due to direct blows (including fractures of the acetabular floor), or ring fractures in children, whose symphysis and sacroiliac joints are Springy. Often, however, the second break is not visible — either because it reduces immediately or because the sacroiliac joints are only partially disrupted.
Mechanisms of injury
The basic mechanisms of pelvic ring injury arc anteroposterior compression, lateral compression, vertical shear and combinations of these.
Stable and unstable fractures
A stable pelvic ring injury is usually defined as one that will (theoretically) allow full weight bearing without the risk of pelvic deformity.
Several classifications are in use. The one presented here is based on that of Young and Burgess (1986; 1987).
1) Anteroposterior compression (APC) injuries
The “open book” pattern appears as either diastasis of the pubic symphysis or fracture(s) of the pubic rami; as the pelvis is sprung open, the posterior (sacroiliac) elements also are strained. This general pattern is subclassified according to the severity of the injury.
2) Lateral compression (LC) injuries
The hallmark of this injury is a transverse fracture of the pubic ramus (or rami), often best seen on an inlet view x-ray. There may also be a compression fracture of the sacrum.
3) Vertical shear (VS) injuries
The he mi-pelvis is displaced in a cranial direction, and often posteriorly as well, producing a typically asym- metrical appearance of the pelvis. The hemi-pelvis is totally disconnected and the pelvic ring is unstable.
4) Combination injuries
Combination patterns do occur but, in the main, the above classification defines the most common types of injury.

Clinical features
Stable ring injuries
The patient is not severely shocked but has pain on attempting to walk. There is localized tenderness but seldom any damage to pelvic viscera. Plain x-rays reveal the fractures.
Unstable ring injuries
The patient is severely shocked, in great pain and unable to stand. He or she may also be unable to pass urine and there may be blood at the external meatus. Tenderness is widespread, and attempting to move one or both blades of the ileum is very painful. Clinical assessment for stability' is difficult; few patients will allow pulling or pushing to reveal abnormal vertical movement. One leg may be partly anesthetic because of sciatic nerve injury.
Treatment
For patients with very severe injuries, early external fixation is one of the most effective ways of reducing hemorrhage and counteracting shock. If there is no life threatening complications, definitive treatment is as follows:
Isolated fractures and minimally displaced fractures
These injuries need only bed rest, possibly combined with lower limb traction. Within 4-6 weeks the patient is usually comfortable and may then be allowed up using crutches.
Open-book injuries
Provided the anterior gap is less than 2 cm and it is certain that there are no displaced posterior disruptions, these injuries can usually be treated satisfactorily by bed rest; a posterior sling or a pelvic binder helps to “close the book”.
The most efficient way of maintaining reduction is by external fixation with pins in both iliac blades connected by an anterior bar; “closing the book” may also reduce the amount of bleeding.
Vertically and rotatory unstable injuries
These are the most dangerous injuries and the most difficult to treat. It may be possible to reduce some or all of the vertical displacement by skeletal traction combined with an external fixator; even so, the patient needs to remain in bed for at least 10 weeks. As these injuries represent loss of both anterior and posterior support, both areas will need to be stabilized. Two techniques are used: (a) anterior external fixation and posterior stabilization using screws across the sacroiliac joint, or (b) plating anteriorly and iliosacral screw fixation posteriorly. Open reduction and internal fixation, often using pelvic reconstruction plates, may become necessary, best performed by a surgeon familiar with the operative treatment of pelvic fractures.
It should be emphasized that more than 60 per cent of pelvic fractures need no fixation. 

Fractures of the acetabulum occur when the head of the femur is driven into the pelvis.
The fractures are divided into tour major types; though they are distinguished on anatomical grounds, it is important to recognize that they also differ in their ease of reduction, their stability after reduction and their long-term prognosis.

1.Acetabular wall fractures
Fractures of the anterior or posterior part of the acetabular rim affect the depth of the socket and may lead to hip instability unless they are properly reduced and fixed.
2.Column fractures
The anterior column extends from the pubic symphysis, along the superior pubic ramus, across the acetabulum to the anterior part of the ilium. Anterior column fractures are uncommon, do not involve the weightbearing area and have a good prognosis. The posterior column extends from the ischium, across the posterior aspect of the acetabular socket to the sciatic notch and the posterior part of the innominate bone. It is usually associated with a posterior dislocation of the hip and may injure the sciatic nerve. Treatment is more urgent and usually involves internal fixation to obtain a stable joint.
3.Transverse fractures
This fracture runs transversely through the acetabulum, involving both the anterior and posterior columns, and separating the iliac portion above from the pubic and ischial portions below. A vertical split into the obturator foramen may coexist, resulting in a T-fracture (T-type. These fractures are usually difficult to reduce and to hold reduced.
4.Complex fractures
Treatment.
Many acetabular fractures are complex injuries which damage either the anterior or the posterior columns (or both) as well as the roof or the walls of the acetabulum (high T)/ Complex fractures usually need operative reduction and internal fixation; and the end result is likely to be less than perfect, unless surgical restoration has been exact.
In recent years opinion has moved in favor of operative treatment tor displaced acetabular fractures. However, conservative treatment is still preferable in certain well-defined situations: (1) acetabular fractures with minimal displacement (in the weightbearing zone, less than 3 mm); (2) displaced fractures that do not involve the roof of the acetabulum – usually distal anterior column and distal transverse fractures; (3) displacement being limited by an intact labrum; (4) fractures in elderly patients, where closed reduction seems feasible; (5) patients with “medical” contraindications to operative treatment.
Operative treatment should aim for a perfect anatomical reduction and is best undertaken in centres that specialize in this form of treatment. Fractures through the acetabulum causing articular disruption and, hence, a fracture-dislocation of the hip, are best managed by surgical acetabular reconstruction.
Avascular necrosis (osteonecrosis) of the femoral head may occur even if the hip is not fully dislocated in presence of femoral head ligament injury (ligament arteria failure). With the onset of late osteoarthritis, total hip replacement might be necessary.

An open fracture of the pelvis with injury to the bowel and the urogenital system still carries with it a mortality rate of 50%. Early treatment in these severe life-threatening pelvic injuries usually mandates the application of an external fixators: three pins in each ilium, with a device in front to hold the fragments together; this procedure seems to be the most effective way of stemming the devastating bleeding. If the bowel is involved, a diverting colostomy is mandatory to prevent fatal sepsis. Thorough exploration, cleaning, and debridement must be done.

TESTS: Pelvic fracture
447. All of the following areas are commonly involved sites in pelvic fracture except: A. Pubic rami. B. Alae of ileum. C. Acetabula D. Ischial tuberosities.
587. Complication of acetabular fracture is: A. Avascular necrosis of head of femur B. Sciatic N injury C. Secondary osteoarthritis of hip joint D. Fixed deformity of hip joint.
ANSWERS
447). D 
587). C


Spine injury

Trauma of the first and second cervical vertebras. Classification, clinical features, diagnostics and treatment

Upper cervical spine injury
The first and second cervical vertebrae have particular anatomic structures. Certain specific types of injuries, such as the Jefferson fracture, the Hangman’s fracture, and the various odontoid fractures, involve the C1-C2 complex. Aggressive immobilization is required for satisfactory results. Treatmen may be closed with a halo application or open employing various techniques.
Occipital condyle fracture
This is usually a high-energy fracture and associated skull or cervical spine injuries must be sought. The diagnosis is likely to be missed on plain x-ray examination and CT is essential. Impacted and undisplaced fractures can be treated by brace immobilization for 8-12 weeks. Displaced fractures are best managed by using a halo-vest or by operative fixation.
С1 ring fracture(Jefferson’s fracture)
Sudden severe load on the top of the head may cause a “bursting” force which fractures the ring of the atlas (Jefferson’s fracture). There is no encroachment on the neural canal and, usually, no neurological damage. The fracture is seen on the open-mouth view (if the lateral masses are spread away from the odontoid peg) and the lateral view. A CT scan is particularly helpful in defining the fracture. If it is undisplaced, the injury is stable and the patient wears a semi-rigid collar or halo-vest until the fracture unites. If there is sideways spreading of the lateral masses (more than 7 mm on the open-mouth view), the transverse ligament has ruptured; this injury is unstable and should be treated by a halo-vest for several weeks. If there is persisting instability on x-ray, a posterior Cl-C2 fixation and fusion is needed.
С2 pars interarticularis fractures (“hangman's fracture”)
In the true judicial “hangman's fracture” there are bilateral fractures of the pars interarticularis of C2 and the C2-C3 disc is torn; the mechanism is extension with distraction. Undisplaced fractures which are shown to be stable on supervised flexion-extension views (less than 3mm of C2-C3 subluxation) can be treated in a semi-rigid orthosis until united (usually 6-12 weeks). Fractures with more than 3mm displacement but no kyphotic angulation may need reduction. After reduction, the neck is held in a halo-vest until union occurs. C2-C3 fusion is sometimes required for persistent pain and instability (“traumatic spondylolisthesis”).
Occasionally, the 'hangman's fracture' is associated with a C2-C3 facet dislocation. This is a severely unstable injury; open reduction and stabilization is required.
С2 odontoid process fracture
Odontoid fractures are uncommon. They usually occur as flexion injuries in young adults after high-velocity accidents or severe falls. However, they also occur in elderly, osteoporotic people as a result of low-energy trauma in which the neck is forced into hyperextension, e.g. a fall onto the face or forehead.
Odontoid fractures have been classified by Anderson and D'Alonzo (1974) as follows:
· Type I- An avulsion fracture of the tip of the odontoid process due to traction by the alar ligaments. The fracture is stable (above the transverse ligament) and unites without difficult)'.
· Type II - A fracture at the junction of the odontoid process and the body of the axis. This is the most common (and potentially the most dangerous) type. The fracture is unstable and prone to non-union.
· Type III - A fracture through the body of the axis. The fracture is stable and almost always unites with immobilization.
If it undisplaced, these fractures are treated in a halo-vest, or - in elderly patients - a rigid collar for 8-12 weeks. If displaced, attempts should be made at reducing the fracture by halo traction, which will allow positioning in either flexion or extension, depending on whether the displacement is forward or backward; the neck is then immobilized in a halo-vest tor 8-12 weeks. A screw fixation is suitable for displaced fracture if the bone solid enough to hold a screw.

Dislocations of the Spine

Bilateral and unilateral facet joint dislocations are caused by severe flexion or flexion-rotation injuries. The interior articular facets of one vertebra ride forward over the superior facets of the vertebra below. One or both of the articular masses may be fractured or there may be a pure dislocation - jumped facets. The posterior ligaments are ruptured and the spine is unstable; often there is cord damage.
The displacement must be reduced as a matter of Urgency. Sometimes complete reduction is prevented by the upper facet becoming perched upon the lower. When no further progress occurs, it is tempting to assist in the final reduction by gently manipulating the patient's head in extension and rotation; this should be attempted only by an experienced operator. As a general rule, if closed reduction fails, open reduction and posterior fixation are advisable. After reduction, if the patient is neurologically intact the neck is immobilized in a halo-vest tor 6-8weeks. If there is an associated facet fracture or recurrent dislocation in the external fixator, then posterior fusion becomes necessary. Patients left with an unreduced facet dislocation may develop neck pain and nerve root symptoms longterm if poorly managed.

Fractures of the Spine

Stable and unstable injuries
Spinal injuries carry a double threat: damage to the vertebral column and damage to the neural tissues. While the full extent of the damage may be apparent from the moment of injury, there is always the fear that movement may cause or aggravate the neural lesion; hence the importance of establishing whether the injury is stable or unstable and treating it as unstable until proven otherwise.
A stable injury is one in which the vertebral components will not be displaced by normal movements; in a stable injury, if the neural elements are undamaged there is little risk of them becoming damaged.
An unstable injury is one in which there is a significant risk of displacement and consequent damage – or further damage - to the neural tissues. In assessing spinal stability, three structural elements must be considered (Denis, 1983):
· the posterior column consisting of the pedicles, facet joints, posterior bony arch, interspinous and supraspinous ligaments;
· the middle column includes the posterior half of the vertebral body, the posterior part of the intervertebral disc and the posterior longitudinal ligament;
· the anterior column composed of the anterior half of the vertebral body, the anterior part of the intervertebral disc and the anterior longitudinal ligament.
All fractures involving the middle column and at least one other column should be regarded as unstable. Fortunately, only 10 per cent of spinal fractures are unstable and less than 5 per cent are associated with cord damage.
Another important observation is for the presence of neurologic compromise. “Spinal shock” occurs when the spinal cord fails temporarily following injury. Even parts of the cord without structural damage may not function. Below the level of the injury, the muscles are flaccid, the reflexes absent and sensation is lost. This rarely lasts tor more than 48 hours and during this period it is difficult to tell whether the neurological lesion is complete or incomplete. If the primitive reflexes (anal “wink” and the bulbocavernosus reflex) are absent, their returnusually does not mark the end of spinal shock1; some neurological improvement can occur as time passes.
X-rays will reveal much of the bony damage of the spine, and computed tomography (CT) scan can reveal bony fragments in the spinal canal. It must be remembered that the spinal cord ends at the upper border of the second lumbar vertebra, and below it only the cauda equina inhabits the spinal canal. Magnetic resonance imaging is best used to study additional soft tissue injury. Simple compression fractures of the anterior portion of the body of the vertebra are usually considered stable if they are less than 50% of the height of the vertebral body. If they are more than 50%, it is believed that the next column (the middle) is involved, which makes the fractures unstable. Similarly, burst fractures characterized by fragments of the vertebral body being displaced posteriorly may well encroach on the spinal canal. A CT scan will show the extent of encroachment. Although patients without neurologic symptoms may be treated by prolonged bed rest, modern treatment of spinal trauma with positive neurologic findings generally consists of removal of the bony fragments from the neural elements and stabilization by either posterior or anterior instrumentation. Generally speaking, these are reduced and, if unstable, fixed. External fixation by means of casts and braces is not very efficient in immobilizing the spine. Halo fixation can be used, and internal fixation can be an efficient method of definitive treatment.

Wedge compression fracture
This is by far the most common vertebral fracture and is due to severe spinal flexion; though in osteoporotic individuals fracture may occur with minimal trauma. The posterior ligaments usually remain intact, although if anterior collapse is marked they may be damaged by distraction. CT shows that the posterior part of the vertebral body (middle column) is unbroken. Pain may be quite severe but the fracture is usually stable. Neurological injury is extremely rare.
Patients with minimal wedging and a stable fracture pattern are kept in bed tor a week or two until pain subsides and are then mobilized; no support is needed.
Those with moderate wedging (loss of 20—40 per cent of anterior vertebral height) and a stable injury can be allowed up after a week, wearing a thoracolumbar brace or a body cast applied with the back in extension. At 3 months, flexion-extension x-rays are obtained with the patient out of the orthosis; if there is no instability, the brace is gradually discarded. If the deformity increases and neurological signs appear, or if the patient cannot tolerate the orthosis, surgical stabilization is indicated.
If loss of anterior vertebral height is greater than 40 per cent, it is likely that the posterior ligaments have been damaged by distraction and will be unable to resist further collapse and deformity. If the patient is neurologically intact, surgical correction and internal fixation is the preferred treatment, though if necessary even these patients can be treated conservatively with vigilant monitoring of their neurological status.
In the rare cases of patients with a wedge compression fracture and neurological impairment treatment will depend on the degree of dysfunction and the risk of progression. If nerve loss is incomplete there is the potential for further recovery; any increase in kyphotic neurological compression would be an indication for operative decompression and stabilization through a trans-thoracic approach.
If there is complete paraplegia with no improvement after 48 hours, conservative management is adequate; the patient can be rested in bed for 5-6 weeks, and then gradually mobilized in a brace. With severe bony injury, however, increasing kyphosis may occur and internal fixation should be considered.

TESTS: Spine injuries
183. ‘Whip-lash’ injury is caused due to: A. A fall from a height. B. Acute hyperextension of the spine. C. A blow on top to head. D. Acute hyper flexion of the spine
184. On accident there is damage of cervical spine, first line of management is A. x-ray B. turn head to side C. maintain airway D. stabilise the cervical spine.
185. All of the following are true about fracture of the atlas vertebra, except: A. Jefferson fracture is the most common type. B. Quadriple-gia is seen in 80% cases. C. Atlantooccipital fusion may sometimes be needeD) D. CT scans should be done for diagnosis.
186. A young woman met with an accident and had mild quadriparesis.Her lateral X-ray cervical spine revealed C5-C6 fracture dislocation. Which of the following is the best line of management? A. Immediate anterior decompression. B. Cervical traction followed by instrument fixation. C. Hard cervical collar and bed rest. D. Cervical laminectomy.
187. Jefferson’s fracture is: A. Cl   B. C2   C. C2-C1 D. C2-C3.
188. In a Pt. with head injury, unexplained hypotension warrants evaluation of: A. Upper cervical spine B. Lower cervical spine C. Thoracic spine D. Lumbar spine.
189. Complete transaction of the spinal sord at the C? level produces all of the following effects except: A. Hypotension B. Limited respiratory effort C. Anaesthesia below the level of the lesion D. A-reflexia below the level of the lesion.
190. Most common force involved in fractures of the spine is: A. Flexion B. Extension C. Rotation D. Compression.
191. Mechanism of violence in burst fracture of the spine: A. Compression violence B. Flexion violence C. Extension violence D. Distraction violence.
192. Chaissagne tubercle is related to: A. Cervical vertebra B. Digastric tendon C. Carotid sinus D. Stellate ganglion.
193. Commonest cervical verebral fracture Of: A. C3 B. C4 C. C2 D. C5.
194. X-ray in atlanto-axial dislocation should be taken in which position: A. Flexion B. Extension C. Neutral D. Open mouth view.
195. Jefferson fracture is: A. fracture of atlas B. fracture jf axis C. fracture of spinous process of C 7 D. fracture of any cervical vertebra.
342. Best radiographic view for fracture of Cl, C2 vertebrae is A. AP view B. Odontoid view C. Lateral view D. Oblique view.
412. Material used in verterbroplasty is : A. Isomethyl methacrylate B. Isoethyl methacrylate C. Polyethyl methacrylate D. Polymethyl methacrylate.
1562. After trauma to neck causing fracture of cervical spine what will be the first step: A. Immobilisation B. Intubation C. Maintanance of airway D. X-ray cervical spine (cervical spine injury).
1563. A pt. presents in emergency with a cervical spine fracture. First thing to do is: A. Locate the fracture by shifting the pt. side to side B. X-ray of spine C. Clear the airway and intubate him D. Immobilise the cervial spine (cervical spine injury).
ANSWERS
183). B 
184). D 
185). B 
186). B 
187). A 
188). C 
189). B 
190). A 
191). A 
192). A 
193). D 
194). D 
195). A 
342). C 
412). D 
1562). A 
1563). D


Rib fractures. Clinical features, diagnostics and treatment

Simple rib fractures are the most common injury sustained following blunt chest trauma, accounting for more than half of thoracic injuries from nonpenetrating trauma. The most common mechanism of injury for rib fractures in elderly persons is a fall from height or from standing. In adults, motor vehicle accident (MVA) is the most common mechanism. Youths sustain rib fractures most often secondary to recreational and athletic activities, as well as by nonaccidental trauma. Because children have more elastic ribs, they are less likely than adults to sustain fractures following blunt chest trauma. Elderly individuals are more likely to have associated injuries and complications. Rib fractures may also be pathologic. 
Rib fractures may compromise ventilation by a variety of mechanisms. Pain from rib fractures can cause respiratory splinting, resulting in atelectasis and pneumonia. Multiple contiguous rib fractures (ie, flail chest) interfere with normal costovertebral and diaphragmatic muscle excursion, potentially causing ventilatory insufficiency. Fragments of fractured ribs can also act as penetrating objects leading to the formation of a hemothorax or a pneumothorax.
Isolated rib fractures in younger patients have a good prognosis. Older patients have a higher incidence of significant pulmonary complications.
Complications of rib fracture may include the following:
· Respiratory failure: The alteration in chest wall mechanics due to multiple rib fractures increases the work of breathing and the patients with multiple rib fractures are at risk for pulmonary fatigue. Respiratory failure can be due to the chest wall injury (eg, flail chest) but is more commonly due to an underlying pulmonary contusion or development of nosocomial pneumonia, especially if superimposed on a preexisting pulmonary condition.
· Hypoventilation
· Hypercapnia
· Hypoxia
· Atelectasis
· Pneumonia: Pneumonia is one of the most common complications associated with rib fractures. Pneumonia rates vary depending on the number of fractures and age of the patient. The incidence of pneumonia for all patients hospitalized with one or more rib fractures is about 6%.
· Damage to underlying visceral organs
· Pneumothorax (immediate or delayed)
· Hemothorax (immediate or delayed)
· Retained hemothorax: Retained hemothorax refers to the presence of blood/clot in the thoracic cavity that persists in spite of thoracostomy drainage. The risk of empyema is increased in patients with retained hemothorax.
· Aortic injury (immediate or delayed)
· Pulmonary contusion
· Intra-abdominal organ injury
Anteroposterior (AP) and lateral chest films are used routinely to assist in the diagnosis of rib fractures, yet sensitivity as low as 50% has been reported. Delayed or follow-up radiographs can be very helpful. Chest CT scan is more sensitive than plain radiographs for detecting rib fractures. 
Pain control is fundamental to the management of rib fractures to decrease chest wall splinting and alveolar collapse in order to clear pulmonary secretions. Patients with minor rib injuries able to cough and clear secretions may be discharged with adequate analgesic medications. Isolated rib fractures, without associated injuries, may be managed on an outpatient basis with oral analgesics, starting with NSAIDs if not contraindicated and progressing to narcotics if not sufficient. A lidocaine patch for pain control has been used. Intercostal nerve blocks provide pain relief without affecting respiratory function, although risks of this procedure include intravascular injection and pneumothorax. While rib belts or binders do control pain, they have been linked to hypoventilation, atelectasis, and pneumonia.
Open reduction and internal fixation (ORIF) was found to achieve lower mortality, shorter duration of mechanical ventilation and hospital length of stay, and a decreased incidence of pneumonia and the need for tracheostomy.


