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Preface

This book is a part of the 100+ book series


JOHN EBNEZAR CBS Handbooks in Orthopedics and Fractures



which deals with the orthopedic problems of public health importance. The purpose of these books is to educate and create awareness among the readers about various problems associated with orthopedics. Through this way the readers get to know all about various orthopedic problems directly from a specialist. This will help a reader immensely in getting the right knowledge as most of them depend on the internet and magazines which distort and misrepresent various pieces of information concerning health topics, leaving the readers confused and worse still improperly educated. This may harm more than helping them find solutions to their problems. The purpose of these books, therefore, is to educate the readers right in their quest for knowledge on the common health and associated problems.

The 100+ book series has been brought out in a single calendar year.

Orthopedics-related injuries are on an unprecedented high, thanks to the rapid urbanization and modernization. Fractures are catastrophic events that can cause substantial morbidity and mortality in the present times. The treatment methods of fractures have gone a sea-change since the traditional methods of our forefathers to the present-day sophisticated methods: Thanks to the advancements in the fields of diagnostic investigations and treatment alike. Each fracture has its own unique characteristics and the treatment methods are also unique. However, all the treatment methods are governed by certain simple principles and laws of healing and rehabilitation. Knowing these general principles of fracture treatment helps a clinician understand the basics of fractures and their healing well. Hence it is mandatory for everyone who is associated with the treatment of fractures to be well aware of these basic principles of fracture treatment. This book gives an insight into these general principles. This is the first ever book which exclusively deals with the general principles of fractures and I have made an attempt to bring all the important basic aspects in one book so that the reader gets to know about them.


Highlights of this book

• Simple and lucid language

• Good illustrations

• Good Clinical photograph wherever necessary

• Relevant X-rays

• Short summaries

• Anecdotes



This book has ubiquitous utility and usage and can be useful to the orthopedic surgeons, postgraduate students in orthopedics, undergraduate medical students, doctors from all disciplines of medicine, physiotherapists, therapists practising alternative systems of medicine, rehabilitation specialists, and most importantly the common people. It is particularly useful to those unsung heroes who work in remote areas with minimum infrastructure. They can use this book as a ready-reckoner. Seldom will you find a book that covers such a wide spectrum of readers.

Knowing about the general principles of fractures creates awareness and helps one to treat any fracture well and thereby prevent complications from happening.

Constructive criticism and useful suggestions are invited to make the book more effective in its forthcoming editions.

John Ebnezar
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The 100+ book series covering the orthopedic problems of public health importance aims to inform and educate the readers about various orthopedic problems. Volumes in the series will help them immensely in getting the right knowledge directly from an experienced specialist.

Highlights of this book

• Written in simple and lucid language

• Well drawn illustrations and line graphics

• Appropriate clinical photographs given wherever necessary

• Relevant X-rays • Short summaries • Anecdotes

This book has ubiquitous utility and usage and can be useful to the undergraduate medical students, doctors from all disciplines of medicine, postgraduate students in orthopedics, orthopedic surgeons, physiotherapists, practitioners in alternative systems of medicine, rehabilitation specialists, and most importantly the common/lay persons, catering to a wide spectrum of readers. It is particularly useful to all those doctors who work in remote areas with minimum infrastructure: They can use this book as a ready-reckoner.
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1

Trauma—A Modern International Epidemic



INTRODUCTION

When man was basking in the glory of conquering killer disease like tuberculosis, smallpox, polio, typhoid, plague and other infective diseases that threatened to wipe out the human race in the past, cutting short the euphoria are certain modern causes of death and morbidity like injuries, HIV, etc. There is, however, one difference that these modern problems are man-made and thus offers a greatest hope of conquering these. It is said that 99 percent of the accidents are man-made and only 1 percent is providential.

Injuries due to trauma are on an unprecedented high across the globe more so in developing nations like India. The reasons are not far to seek. Road traffic accidents are on the rise, so are the industrial and agricultural accidents. Intolerance, hatred and unrest have caused escalation in terrorist activities across the world leading to increased mortality and bizarre injuries that could maim and make one disabled for life. Add to this instances of assaults, falls, train, air and other accidents not to forget natural calamities like floods, quakes, etc. and war, all this lead to a plethora of injuries that could be a burden to the entire mankind. With sports and games gaining worldwide propularity, injuries due to these events are also on the rise. Suddenly injuries have gained the tag of a modern international epidemic that is ravaging young lives like never before.

EPIDEMIOLOGY

Injuries due to various causes could be either fatal or nonfatal. A look at the injury epidemiology could help you to understand the enormity of the situation.

Fatal Injuries

• Injuries are the 4th leading cause of death over all ages (6%).

• Between 1–44 years of age, it is the leading cause of death.

• Between 15–24 years, 8 out of every 10 deaths in young are due to injuries.

• Injuries account for more premature deaths than cancer, heart disease or HIV.

• Fifty percent of deaths occur at the scene within minutes or en route to the hospital.

• 20–30 percent die of neurological dysfunction within several hours to 2 days post-injury.

• 10–20 percent die of infection or multiple organ failure within days or weeks.

• Every year 1.9 million are hospitalized due to injury.

• Twenty-seven million are treated in the emergency department.

• Injuries account for an estimated 8 percent of all hospital discharges, 37 percent of emergency department visits and 35 percent of all emergency medical services transport.

• Nonfatal injures lead to reduced quality of life and high costs accrued to the health care system, employers and society in general.

• Persons less than 45 years account for 60 percent of all injury fatalities and hospitalization and 78 percent of all casuality department visits.

• Persons more than 65 years account for 25 percent of all injury deaths and 30 percent of injury related hospitalization.

• Seventy percent of injury deaths and more than 50 percent of nonfatal injuries occur among males.

• Rate of injury deaths in male and female is 2:1.

• Rate of nonfatal injury in male and female is 1.3:1.

• But over 65 years male and female is 1:1.3.

The above statistics are frightening and calls for immediate attention to rein the deleterious effects of injuries on the mankind.

Mechanism of Injury Leading to Death

Various mechanisms of injuries lead to death or nonfatal injuries. Let us try and analyze the figures.

• Twenty-nine percent are due to motor vehicle accidents.

• Eighteen percent are due to firearm injuries.

• Eleven percent are due to falls.

• Poisonings lead to 17 percent of all deaths.

• Thirty percent of all injury deaths are intentional.

After having identified various mechanisms of injury deaths, a look at the causes of death shows that CNS injuries and hypovolemic shock are the prime causes of deaths in fatal injuries.

Possible Causes of Death

• CNS injuries account for 40–50 percent deaths.

• Hemorrhage — 30–35 percent.

• Multiple organ failure — 5–10 percent.

Mechanism of Trauma

The three leading mechanisms of trauma are motor vehicle accidents, firearm injuries and falls. Now let us analyze each one in detail.

Motor Vehicle Accidents (WHO Statistics)

Increased movements, crazy driving, alcohol, technology and recklessness all have led to an increase in the motor vehicle accidents across the world. People tend to forget that motor vehicles are meant for commuting and are for their convenience and not for adventure and thus end up with increased instances of accidents (Fig. 1.1). Let us have a look at the global and Indian scenario.

[image: image]

Fig. 1.1. Violent high speed accidents like these can result in fatal injuries

Global Scenario

• Leading cause of injury deaths.

• Second leading cause of nonfatal injury.

• Male : Female ratio in injury deaths is 2:1.

• For males aged 15–44, RTA’s rank 2nd (behind HIV and AIDS) as the leading cause of premature death worldwide.

• Causes of accidents include speed, alcohol, poor vehicle and road conditions.

• More than 1.2 million people are killed every year in accidents.

• 3–4 percent of gross national product is lost in RTAs.

• One child is killed every 3 minutes in the world.

• Total worldwide death toll of Tsunami in 2004 is about 2,30,000.

• So, the annual death toll due to RTA’s is 5 times more than Tsunami.

• 3,000 deaths/day.

• 500 children/day.

• Fifty million people worldwide are injured in RTAs every year and 15 million seriously.

• Low and middle income countries account for more than 85 percent of global deaths.

• Global financial cost of RTA injuries is 518 billion USD/year.

Indian Scenario

• One person dies from injury every 6–10 minutes.

• Presently more than 86,000 people die annually.

• Financial loss due to RTA’s is 12,000 crore/year.

• There are 406,730 accidents each year.

• Social cost due to road accidents is 550 crore annually.

• India accounts for 10 percent of the 1.2 million fatal accidents in the world.

• By 2050, India will have the greatest number of automobiles on the planet overtaking USA.

Now let us analyze the other mechanism of injuries.

Firearms

Liberal laws and misuse are leading to increased shoot-out deaths particularly in the western countries. While most of them are suicides, homicides are also equally high.

Here are a few chilling statistics related to firearm injuries:

• They are responsible for 18 percent of all injury deaths and is the 2nd leading cause.

• Fifty-six percent were suicides and 39 percent were homicides.

• Male : Female ratio is 7:1.

Falls

These are mainly accidental and rarely intentional. Increased construction activities, sports, and playful children and fragile elders are all more prone for injuries due to falls.

• Accounts for 11 percent of injury deaths.

• Greater than 1/3 of all injury related hospitalization.

• Under less than 5 years, falls are the leading cause of nonfatal injury, 50 percent at home (less than 4 years) and 50 percent at school (more than 4 years).

• Death from falls is less (0.6–4.7%).

• In the elderly, falls is important cause of death. Thirty- four percent greater than 65 years and 46 percent greater than 85 years.

• It accounts for 80 percent of all injury related hospitalization greater than 65 years.

Overall

Now after analyzing each mechanism of injury in greater detail, the overall global scenario due to injuries is as follows:

• Worldwide injuries account for 1 in every 10 deaths.

• Eleven percent of the global burden of disease.

• By 2020, RTAs will rise from 9th place to 3rd place by 2020.

• Violence will rise from 19th place to the 12th place.

• Self-inflicted injuries from 17th to the 14th place.

Nonfatal Injuries

In injury related events those who are fortunate to survive deaths or near deaths, may have to face an equally disturbing events in the form of nonfatal injuries. These could range from simple fracture, sprain, strain to major and multisystem injuries. Any possibility of single or combination injuries are possible depending upon the type and severity of accidents. Nonfatal injuries are more morbid and could prove to be an enormous burden in terms of cost and time to the patient, relative, society, country and the world at large.

Among the fatal injuries leading to deaths, motor vehicle accidents rank first. However, a study of non-fatal injuries shows a different scenario.

Mechanism of Injury

• Falls — leading cause and accounts for 1/3 cases.

• RTA’s — account for 18 percent of the hospitalizations.

• Firearm injuries — account for less than 1 percent.

• Thirty percent of all injury deaths are intentional.

• 5–15 percent injury hospitalizations are intentional.

Interesting Statistics of Nonfatal Injuries

• Upper and lower limb injuries leading cause of hospitalization — 50 percent.

• Moderately severe and severe injuries of the extremities account for 33 percent of hospitalization.

• Primary mechanism of injury accounting for hospitalization is falls accounting for 30 percent of all upper extremity injuries and 50–60 percent of all lower limb injuries.

• RTA’s are leading to increased hospitalizations due to lower limb injuries.

• Twenty percent of all hospitalizations due to upper limb injuries are due to accidents following machinery and tools.

• Head injury hospitalization accounts for 10–15 percent and is the 2nd leading cause.

• Other leading causes are spinal cord injuries and musculoskeletal injury of the back.

• Work related back injury accounts for 1/5th to 1/4th of all workers compensation claims.

Sports Injuries

These are the important contributors of nonfatal injuries. Due to increased popularity of major sporting events like football, tennis, cricket, basketball, swimming, etc. injuires following sport activities are on the rise (Fig. 1.2). However, deaths due to sports are far and few and are not of concern.
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Fig. 1.2. Sports injuries lead to nonfatal injuries most of the times

PREHOSPITAL CARE

To have the best choice of survival, grievously injured victims should receive top quality care from the earliest moments of the accident from the emergency medical services system. Pick and dump attitude by these personnel could spell disaster. Proper first aid, skillful CPR and intelligent handling and shifting of the injured victims by the paramedics or general public can make a world of difference between a certain death and a possible good recovery (Fig. 1.3). Management during the golden hour (first hour postinjury) is critical. Thus, prehospital care assumes extreme importance in these backdrops. A good prehospital trauma care system can decrease the mortality due to accidents by 33 percent.

[image: image]

Fig. 1.3. Administering first aid and CPR to an accident victim at the scene of accident

Emergency Management and Research Institute (EMRI): is the first emergency call number and organized trauma care system in India. It has well-equipped ambulances, paramedic training and care on arrival at the hospital. It is responsible for administering proper prehospital care for the injured at the scene of accident and shifting them safely and quickly to the nearest well-equipped center meant for managing these victims (Fig. 1.4).

Once the patient is stabilized by these proper PHTLS program effort is made to execute definitive treatment for individual bone and joint injuries.

However, not all is well with the prehospital care of the accident or injured victims. The problems being faced by the trauma care systems in India are:

• Lack of human resources

• Lack of physical resources

• Lack of organizational resources

• Lack of trauma care system.

For effective management of the injured all the above problems need to be tackled in a war footing by the government and the public.

[image: image]

Fig. 1.4. Shifting an injured victim to the nearest well-equipped hospital is the prime responsibility of trauma care systems (EMRI in India)

Prevention of Injury

Now that injury is considered a major public health problem, the adage prevention is better than cure applies to it also. However, earlier it was thought that there is no role of prevention in the case of injury related deaths or morbidities. But now fortunately people have started realizing that preventive measures have a very important role to play in reducing the incidence of injuries due to trauma and needs to be emphasized more. The following preventive steps are suggested:

• Preventive measures should be done like for any other disease.

• Requires an organized and scientific approach.

• It requires a multidisciplinary approach.

• Surgeons need to provide health education to patients (Helmet wear, Alcohol prevention).

• Research into the preventive and treatment aspects of tackling injuries also helps.

CONCLUSION

There is no running away from the fact that injuries have arrived in a big way in terms of deaths and nonfatal injuries across the world. It has all the features of an epidemic and needs to be tackled as such. Here are certain injury related vital issues:

• Trauma is a major public health problem.

• Primary prevention should be emphasized.

• Effective and better treatment plan is required.

• Trauma is called the neglected disease of the modern society.

• It is now the costliest medical problem in the world.

You had a brief overview of the enormity of the problem posed by injuries. Various combinations of nonfatal musculoskeletal injuries could occur. The general principles and individual treatment of these injuries will now be dealt in the ensuing chapters.






2

General Principles



INTRODUCTION

It is not surprising if a bone breaks but what is surprising is the fact that bone does not break more often considering the amount of forces it is subjected to everyday by the muscle action, load transmission, etc. Bone has devised its own mechanism to ward off the unnatural forces and keep itself intact. But only when the force is too large and occurs suddenly [as in road traffic accidents (RTA), fall, etc.], or when a force is chronic and repetitive (e.g. prolonged standing as in a policeman, nurse, etc.) or when the natural resistance of the bone is eroded by a disease process (e.g. tumor, infection, etc.), that a bone succumbs to the insult and breaks. When it breaks, it is bound to injure the surrounding soft tissues like muscles, ligaments, etc.

DEFINITIONS

Fracture is a break in the surface of a bone, either across its cortex or through its articular surface.

Dislocation is a complete and persistent displacement of a joint.

Subluxation is partial dislocation of a joint.

Sprain is a temporary subluxation of a joint due to ligament injury and the articular surfaces return to normal alignment.

Strain is a tear in the muscle.

The bone can break within its soft tissue envelope and may not communicate to the exterior (simple or closed fractures) or it may rip through its soft tissues or the soft tissue itself may be damaged by the external forces, exposing the bone to the external atmosphere (compound or open fractures). If the former event is bad, the latter event is catastrophic. In both the situations depending on whether the force is direct (as in direct impact in RTA) or indirect (e.g. through the muscle action), and depending on the amount of force applied, the direction of force, age and other factors, different fracture patterns are produced and each one poses a problem peculiar to its own.


Remember

Forces required to break a bone could be:

• Large and sudden (e.g. RTA).

• Repetitive (e.g. a stress fracture).

• Trivial (e.g. pathological fractures).
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Figs 2.1A and B: Simple and compound fractures

TYPES OF FRACTURES

• Simple or compound—this has been already explained (Figs 2.1A and B).

• Based on the extent of fracture line

– Incomplete fractures—it involves only one surface or cortex of the bone.

– Complete fracture—here the fracture involves both the cortices and the entire bone. A complete fracture could be undisplaced or displaced.


Causes for displacement

• Muscle forces.

• Gravity.

• Obliquity of the fracture line.

• Improper handling of the fracture.
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Figs 2.2A to E: Types of fractures based on fracture patterns: (A) Transverse, (B) Spiral, (C) Oblique, (D) Comminuted, and (E) Segmental fractures

• Based on fracture patterns (orthopedic trauma association classification—Figs 2.2A to E)

– Linear fractures: These could be transverse, oblique or spiral. Any fracture that forms an angle less than 30° with the horizontal line is called transverse. Angle equal to or more than 30° is termed oblique.

– Comminuted fractures: Here the fracture fragments are more than two in number. They are further subclassified into < 50 percent comminution or more than 50 percent comminution. Butterfly-shaped fractures are also included in this group and could be less than 50 percent or equal to or more than 50 percent.

– Segmental fractures: A fracture can break into segments and the segment could be two-level, three-level, and a longitudinal split or comminuted.

– Bone loss: This could be a < 50 percent bone loss, more than 50 percent bone loss, or a complete bone loss.

Atypical Fractures (Figs 2.3A to D)

a. Greenstick fractures: It is seen exclusively in children. Here the bone is elastic and usually bends due to buckling or breaking of one cortex when a force is applied. This is called a greenstick fracture.
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Figs 2.3A to D: Atypical fractures: (A) Compression, (B) Pathological, (C) Greenstick, and (D) Torus fractures

b. Impacted fractures: Here the fracture fragments are impacted into each other and are not separated and displaced.

c. Stress or fatigue fractures: It is usually an incomplete fracture commonly seen in athletes and in bones subjected to chronic and repetitive stress (e.g. third metatarsal fracture, fracture tibia, etc.).

d. Pathological fractures: It occurs in a diseased bone and is usually spontaneous. The force required to bring about a pathological fracture is trivial.

e. Hairline or crack fracture: It is a very fine break in the bone that is difficult to diagnose clinically. Radiology usually helps or still better is CT scan.

f. Torus fracture: This is just a buckling of the outer cortex.


Remember

• Greenstick fracture—occurs in children.

• Stress fracture—common in athletes.

• Fatigue fractures—in occupations like police, nurse, etc.

• Pathological fractures—usually seen in elderly people.

• Hairline or crack fracture—is a special variety of incomplete fracture.



DISPLACEMENT OF FRACTURES

A complete fracture usually gets displaced due to various factors already mentioned. Depending on the direction of force, mode of injury, pull of the muscles, a fracture can show any one of the following displacements or angulation (Figs 2.4A to D):

• Anterior angulation or displacement.

• Posterior angulation or displacement.

• Varus or medial angulation or displacement.

• Valgus or lateral displacement or angulation.

• Shortening.

• Translational.

[image: image]

Figs 2.4A to D: Types of angulation in fractures: (A) Medial, (B) Lateral, (C) Anterior, and (D) Posterior

APPROACH TO ORTHOPEDIC INJURY

Orthopedic injuries encompass a wide range of problems starting from bone and joint injuries, strains, sprains and damage to associated neurovascular structures.

The value of a systematic clinical approach to unravel the myth and mysteries of orthotrauma cannot be less emphasized. Time-honored and time-tested clinical formulae applied so successfully in the diagnosis of various system disorders can be applied for orthotrauma also and consists of the following.

History: Contrary to popular beliefs, a proper history gives vital clues and goes a long way in arriving at a proper diagnosis. Age: Certain fractures have predilection age groups (Table 2.1). Hence, the practice of first enquiring about the age of the patient is a step in the right direction.

Sex: Colles’ fracture is more common in females and supracondylar fracture humerus, posterior dislocations of elbow are more common in males.

Mechanism of Injury

This could be different in different age groups as mentioned in Table 2.2.

Table 2.1: Relationship of age and fractures




	Age
	Fractures and dislocations





	• Birth

	Brachial plexus injury, fracture, clavicle, fracture humerus, etc.



	• Early childhood

	Supracondylar fracture of humerus.



	 
	Epiphyseal injuries.



	• Late childhood

	Posterior dislocations of elbow.



	 
	Slipped capital femoral epiphysis.



	 
	Monteggia fractures.



	• Adult

	Fracture of long bones.



	 
	Hip and shoulder dislocations.



	• Elderly

	Colles’ fracture.



	 
	Fracture neck femur.






Note: In spite of age predilections, any fracture can be seen in any age group as an aberration.



Mechanism of Injury

This could be different in different age groups as mentioned in Table 2.2.

Table 2.2: Relationship of age, types of fractures and mode of injuries




	Age
	Common modes of injury
	Examples





	Children
	Fall on the outstretched hands usually while on play or from a height
	Fracture clavicle, Fracture and dislocations of any upper limb bones.



	Adults
	• Fall from height

	• Upper limb injuries, spine injuries, etc.




	 
	• Diving injuries

	• Cervical spine injuries.




	 
	• RTA

	• Any combination of injuries.




	 
	 
	• Whiplash injury.




	 
	 
	• Dashboard injuries like fracture patella, posterior hip dislocation, etc.




	 
	• Sports injuries

	• Ankle and shoulder, elbow and knee joint injuries.




	 
	• Assaults

	• Long bone fractures (e.g. nightstick fracture of ulna).




	Elderly
	Trivial fall
	• Colles’ fracture

• Fracture neck femur, etc.







Note: High-velocity trauma due to RTA can produce any combination of bone and joint injuries.



Clinical Features

A patient with limb injuries may present with the following complaints.

• Pain: This is a very subjective symptom and is invariably the first and the most important complaint. It may be mild, moderate and severe and may be due to tearing of periosteum (which contains the nerve endings), soft tissue injury, vascular injury, nerve injury, etc.

• Swelling: It is due to soft tissue injury, medullary bleeding and reactionary hemorrhage. Swelling is usually more in fractures and less in dislocations for obvious reasons.

• Deformity: Patients with displaced fractures and dislocations usually present with deformity of varying severity.

• Inability: To use the affected part is another frequent complaint.

Having made a note of the history and presenting complaints, effort is now directed towards eliciting the clinical signs, some of which are general and some are injury specific.

• Tenderness: This is an important clinical sign in bone and joint injuries and is usually seen after trauma. Importance of tenderness, methods of elicitation and grading is mentioned in the box.

• Swelling: The swelling is examined for shape, size (mild, moderate, severe), consistency (cystic, soft, hard), tenderness (see the grades), fluctuation, etc.

• Deformity: This is usually seen in displaced fractures and dislocations. Undisplaced fractures, mild strains and sprains usually show no deformities. Some of the deformities are very characteristic (Figs 2.5A to D) and specific and help in making a spot diagnosis (Table 2.3).

• Abnormal mobility: Between fracture fragments is a sure sign of fracture.

• Loss of transmitted movements: When one end of the limb is rotated, it automatically is transmitted to the other end. Due to the break in the continuity this is no longer possible in displaced fractures.

• Crepitus: This is an abnormal grating sensation produced by the friction between two ragged surfaces of the fracture fragments. Obviously, it is elicitable only in displaced fractures. It should be elicited very gently and at the end of the clinical examination.
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Figs 2.5A to D: Some important deformities in orthopedics: (A) Dinner fork deformity, (B) Swan neck deformity, (C) Anterior dislocation of hip, and (D) Posterior dislocation of hip

• Shortening: Limb shortening of various degrees is common in bone and joint injuries.


Note: Creptius, abnormal mobility, deformity and loss of transmitted movements cannot be elicited in undisplaced fractures, stress fractures, impacted fractures, etc.




Remember

Clinical manifestations in a fracture are due to

• Fracture per se

• Its complications

• Or both



Table 2.3: Deformity facts




	Classical deformities
	Possible diagnosis





	1. Wry neck

	Cervical spine injuries.



	2. Drooping of shoulder

	Clavicle fracture.



	3. Flat shoulder

	Anterior dislocation of shoulder.



	4. S-shaped deformity of humerus

	Supracondylar fracture humerus.



	5. Dinner fork deformity

	Colles’ fracture.



	6. Boutonniere deformity

	Rupture of central extensor slip of finger.



	7. Mallet finger

	Rupture of distal end of index extensor.



	8. Jersey finger

	Rupture of distal end of flexor digitorum profundus of index finger.



	9. Flexion, adduction and internal rotation

	Posterior dislocation of hip



	10. Flexion, abduction and external rotation of lower limb

	Anterior dislocation of hip



	11. Incomplete external rotation of lower limbs

	Fracture neck femur (intracapsular)



	12. Complete external rotation of lower limbs

	Trochanteric fractures, shaft femur, leg bones fractures



	13. S-shaped ankle

	Ankle dislocations.





About Tenderness


Remember

Tenderness may be the only evidence of fracture in:

• Crack fracture.

• Hairline fracture.

• Stress fracture.

• Fatigue fracture.

• Torus fracture.

• Pathological fracture.

Method of eliciting: Proceed from normal area to the affected part for better patient compliance.

Grading

• Grade I—just a suspect.

• Grade II—patient winces on pressure.

• Grade III—patient winces and withdraws.

• Grade IV—patient will not allow to touch.

This grading of tenderness is superior to the conventional mild, moderate and severe grading.



About crepitus: It is defined as an abnormal grating sensation either felt or heard. It could be:

• Fine, e.g. osteoarthritis

• Coarse, e.g. fractures

• Snap, e.g. snapping tendons.

Remember it is unkind to elicit a crepitus in a fracture for fear of hurting the patient.

About deformity, It is defined as deviation of the normal anatomy of a bone or joint.


Remember

“D” in fracture:

• Deformity is seen often in displaced fractures.

• Displacement could be anterior, posterior, medial or lateral.

• Distal fragment is the reference point to suggest the type of displacement.

• Dislocation of joints usually presents a deformity.



Interesting Features about the Clinical Signs

Various clinical signs are described in fractures. They can be best represented as follows in order of their importance (Table 2.4).

Clinical manifestations due to neurovascular injuries: Certain fractures are known to cause neurovascular damage quite frequently, e.g. supracondylar fracture of humerus in children. The familiar five Ps detects impending vascular damage and nerve injuries are detected by the classical deformities and screening tests.

Table 2.4: Relevance of clinical signs




	Unfailing signs
	• Abnormal mobility




	 
	• Crepitus




	Reliable signs
	• Tenderness




	 
	• Shortening




	Important signs
	• Bruise




	 
	• Swelling




	Other signs
	• Loss of function




	 
	• Deformity




	Late or inconstant signs
	• Blisters




	 
	• Ecchymosis




	 
	• Swelling due to callus







About Five Ps

In detecting impending vascular damage in musculoskeletal trauma

• Pain

• Pallor

• Paresthesia

• Pulselessness

• Paralysis



There are certain bones in the body, the fractures of which are usually missed in the initial examination (see box below). These are known to cause diagnostic difficulties and dilemmas.


Missing Facts

Do you know the fractures, which can give a slip to the clinician?

• Zygoma

• Base of skull

• Odontoid process

• C7 vertebra

• Ribs

• Radial head

• Impacted fracture neck of femur

• Undisplaced pelvic fracture

• Scaphoid fracture

• Carpal dislocations

• Tarsometatarsal joints

• Talus fracture

• March fracture

Note: Among these, scaphoid tops the list.



INVESTIGATIONS IN ORTHOTRAUMA

Radiography

It is an important diagnostic tool for fractures. Minimum two views, anteroposterior and lateral are required as bone is a cylinder. Sometimes, an oblique view and other special views are required depending upon the clinical situations and bone under study.


Vital facts: About plain X-ray

Radiological clues one should look for on plain X-rays for diagnosis of fractures:

• Where is the fracture?

• Situations: Whether it is in the diaphysis, metaphysis, epiphysis and the articular surface.

• Anatomy: Look for the fracture line, whether it is transverse, oblique, spiral, segmental, comminuted, etc.

• Also look for the alignment, angulation, displacement, rotation, etc.

• Number: How many fragments are seen?

• Bone condition: Identify whether the bone is normal or pathological.

• Joint involvement: Look for the extension of the fracture line into the joint, joint swelling and for evidence of dislocation.

• Soft tissue swelling: The extent of the soft tissue swelling indicates the severity of the injury.

Pitfalls of X-ray

• Presence of a fracture line on an X-ray helps confirm the diagnosis but its absence does not rule out a fracture.

• Hairline fractures tend to be missed (e.g. scaphoid).

• Some dislocations, if associated with fractures could be missed (e.g. Monteggia fracture).

• In comminuted fractures the number of fragments could be misleading.

• Beware of artifacts they could mislead you.

• Be careful in interpreting fracture-like appearances, e.g. apophysis.

• Avoid interpreting a low quality X-ray.

Role of X-ray

• Helps confirm the clinical diagnosis.

• Helps study the fracture anatomy.

• Helps study the fracture displacement.

• Helps to detect crack and stress fractures.

• Helps to plan the treatment.

• Helps to detect fracture dislocation combinations, e.g. Monteggia.

• Helps to ascertain post-reduction status of fractures.

• Helps in medicolegal study.

Remember the rules in X-rays

• Better no X-ray than one view X-ray.

• X-ray is a shadow. It conceals and distorts. Hence, interpret X-rays with caution.

• A joint above and joint below should be included with the fracture under study.

• The fracture should be in the middle of the film.

• Exposure should be adequate and the soft tissue shadow should be delineated properly.

• X-rays should be read by holding the film in an anatomical position.

• Proper protective measures against radiation should be adopted.

• Avoid unnecessary X-rays.

• Check X-rays are to be taken without disturbing the plaster cast.



CT Scan and MRI

These are the most sophisticated investigative methods available now in orthopedics. Both are noninvasive and are extremely useful in detecting both soft tissue and bony injuries.

Note:

CT scan: This is helpful in detecting fracture of skull, pelvis, spine and identifying loose bodies in the joint.

MRI: This is useful to diagnose any fracture. In addition, it helps to identify soft tissue and ligament injuries. It is certainly the ‘Gold Standard’ but has its Achilles heel in being expensive.

MANAGEMENT OF FRACTURES

The goal of fracture management is to restore the anatomy back to its normal or as near to normal as possible.

The responsibility of an orthopedic surgeon is to ensure that there is no functional disability to the patient following the treatment of fractures.

Management of fracture can be broadly classified and discussed under the following heads:

• Management of simple fractures.

• Management of open fractures.

• Management of complicated fractures.

Management of Simple Fractures

Simple fractures are managed by conservative and operative methods.

Conservative Methods

1. For undisplaced fractures, incomplete fractures, impacted fractures:

a. Cuff and collar sling: For upper limb fractures.

b. Strapping: For fracture clavicle, fracture ribs, finger or toe fractures, etc.

c. Plaster slabs: Plaster of Paris slabs can be used to support the injured limb usually as a first aid measure.

d. Rest and nonsteroidal anti-inflammatory drugs (NSAIDs): For pain relief and to reduce the inflammation.

e. Masterly inactivity in certain cases like impacted fracture neck of femur, etc.

2. For displaced fractures here the aim is to restore back the normal anatomy of the bone by either closed or open reduction.

Management of Fractures by Closed Reduction

This consists of resuscitation, reduction, retention and rehabilitation (4Rs).

1. Resuscitation: Resuscitation is the topmost priority if the patient is in shock following a fracture. A to F management proposed by MacMurthy is to be followed in all situations of emergencies (see box).

2. Reduction: Reduction of the fracture fragments if it is displaced. Usually it is done under general anesthesia after adequate radiographic study.


Management at the Hospital

MacMurthy has laid down the A to F management guidelines to be followed in the institutional care of the injured in the order of importance

• Airway management

• Blood and fluid replacement

• Central nervous system management

• Digestive system management

• Excretory system management

• Fracture management



Reduction methods are:

a. Closed reduction: It is adopted usually for simple fractures. The technique followed is traction and counter traction method. It is a blind technique and needs considerable skill and expertise. It commonly results in malunion.

b. Continuous traction: Certain examples where continuous traction can be used for reduction of tractions are Gallows traction for fracture shaft femur in children, balanced skeletal traction for adult shaft femur fractures, etc.

c. Open reduction: It is done when the above methods fail or if there are specific, indications (see box).

3. Retention: Once the fracture fragments are reduced, it has to be retained in that position till the fracture unites, otherwise it tends to get displaced due to the action of muscles, gravity and inherent factors.

Retention methods after closed reduction are:

a. By plaster of Paris splints this is the most common splint employed. It could be a slab (encircles half the limb) or a cast (encircles the whole limb) or a functional brace (which permits mobility while the fracture is still under the cast)

b. By continuous traction to overcome the muscle forces after closed reduction. The traction could be skin or skeletal traction and is employed as fixed, balanced or combined types of tractions.

c. Use of functional braces this can be used after three weeks, once the fracture becomes sticky.

4. Rehabilitation is by way of physiotherapy and exercises (both active and passive).

Fracture Management by Open Reduction (Operative Management)

As mentioned earlier, open method is indicated once, the conservative methods fail and when there are specific indications. These indications could be absolute, relative or rare as mentioned in next page


Indications

Absolute

• Failed closed reduction

• Displaced intra-articular fractures

• Type III and IV epiphyseal injuries

• Major avulsion fractures

• Nonunion

• Replantation of extremities

Relative

• Multiple fractures

• Delayed union

• Loss of reduction

• Pathological fractures

• For better nursing care

• To avoid prolonged bed rest

• Closed methods ineffective in Galeazzi fracture, Monteggia fracture, femoral neck fracture, etc.

Questionable

• Neurovascular injury

• Open fractures

• Cosmetic reasons

• Economic consideration



Methods of open reduction: After the exposure, the fracture is reduced by direct methods and in the indirect methods the fracture is reduced without exposing by positioning and traction over the fracture tables, skeletal traction, tensioner, lamina spreader, etc.

Principles of open reduction (known after Lambotte): Principles of open reduction as suggested by Lambotte includes:

Exposure: The fracture is adequately exposed through a proper approach.

Reduction of the fracture fragments under direct vision is carried out.

Temporary stabilization of the fracture fragments by K-wire is done first if necessary.

Definitive stabilization of the fracture using plate and screws or intramedullary nail, etc. is done later.

Retention after open reduction: After open reduction the fracture fragment invariably needs to be fixed internally by various implants (see box).


Choice of Implants

K-wire For epiphyseal injuries and for fractures of small bones of hand and feet (diameter of the K-wires varies from 1–3 mm).

Screws For avulsion fractures and butterfly fragments.

Intramedullary nails For fracture through the narrowest portion of a medullary canal of a long bone.

Plate and screws For proximal and distal third fractures of long bones. Interlocking nails For segmental fractures comminuted fractures, etc. of long bones.

Hip implants For fracture neck femur. Smith Peterson’s nail, Richard’s compression screw, multiple cannulated screws, etc. are some of the examples.

Spine implants Steffee plate and screws (VSP’s), Luque’s rod, Hartshill frame, Harrington’s rods, etc.

Steel Wires No 18–20 gauges Useful for tension band wiring for fracture of patella, olecranon, etc.



The rehabilitation process is the same as for closed management of fractures.


Contraindications for open reduction

• Infection

• Small fragments

• Weak and porotic bone

• Soft tissue damage

• Undisplaced or impacted fractures

• Poor general and medical condition

Disadvantages of open reduction

• Closed fracture converted into an open fracture.

• Fracture hematoma is disturbed.

• Scar tissue.

• Anesthetic problems.

• Foreign body reaction due to metals.

Remember

Success by open reduction depends on

• Proper indications.

• Proper timing.

• Proper surgical approach.

• Proper technique.

• Proper selection of implant.

• Proper surgeon.

Quick facts

About methods of fracture immobilization

• External: Plaster of Paris external fixators

• Internal: Fixation with plates and screws, rods, K-wire, etc.

• Traction: By skin and skeletal traction



OPEN FRACTURES

Open fracture is a surgical emergency and presents as a problem that is much more difficult than closed fractures. It is defined as a fracture, which communicates with the external atmosphere due to break in the soft tissue cover. The break in the soft tissues could be from inside to outside or outside to inside.

CLASSIFICATION (GUSTILLO AND ANDERSON’S) (Figs 2.6A to E) (For medical readers only)

Type I: Wound is less than 1 cm in size. It is usually due to a low-velocity trauma.

Type II: Wound is more than 1 cm and less than 10 cm but there is no devitalisation of soft tissue and is associated with very little contamination. These are due to high-energy trauma.

Type III: Wounds moderate and severe in size (> 10 cm) and the soft tissues are devitalized and contaminated.

[image: image]

Figs 2.6A to E: Varieties of open fractures: (A) Type I (< 1 cm), (B) Type II (> 2 cm), (C) Type IIIA, (D) Type IIIB, and (E) Type IIIC

Type IIIA: Extensive soft tissue injury but with adequate soft tissue to cover the fractured bone.

Type IIIB: Extensive soft tissue damage and loss. Bone cannot be covered and is exposed to the atmosphere.

Type IIIC: Compound fractures with arterial injuries.

No classification invites so much of debate as for open fractures with only 60 percent of the surgeons across the globe accepting it. Hence, newer modifications are now being suggested like:

a. The modified Gustillo Anderson’s classification.

b. The Trafton classification (this combines the Gustillo Anderson’s and Tscherne classification).

c. AO classification of soft tissue injury with alphanumeric classification of fractures.

APPROACH IN COMPOUND FRACTURES

Compound fractures are usually serious injuries and are due to high-velocity trauma.

They may be associated with multisystem and multiskeletal injuries. The approach should be more cautious and the following protocol is recommended.

• General physical examination: This is of vital importance since the patient is usually in shock. Levels of consciousness, pulse, blood pressure, breathing, etc. should be recorded.

• Examination of other systems: Examinations should be carried out for head injury, neck and face injury, chest injury, blunt injury abdomen, pelvic fractures and spine fractures.

• Examination of the compound injury: This usually proceeds in the same line as mentioned in examination of closed fractures but here the assessment of the general physical condition of the patient assumes great importance. In addition to the usual clinical features, one should look for soft tissue injury and wound, bone loss, absence of bone pieces, distal neurovascular status of the limb, etc.


Note: The term ‘open fracture’ is more preferable than the old out fashioned term "compound fractures".



Investigations

General investigations: Laboratory tests like Hb percentage, blood group, bleeding time and clotting time, HIV, HbS Ag, routine urine examinations, etc. are carried out.

X-ray of the part as for other fractures and in addition look for missing pieces of bone in open fractures (Figs 2.7A and B).


Management Principles

Aims of treatment

• To convert a contaminated wound into a clean wound and thus help to convert an open fracture into a closed one.

• To establish union in a good position.

• To prevent pyogenic and clostridial infections.



Considerations

• First to stabilize the general condition of the patient as the patient is usually in shock. This consists of resuscitation, blood transfusion, intravenous fluids, antibiotics, oxygen administration, etc.
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Fig. 2.7A: Compound fracture of the femur showing bone loss
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Fig. 2.7B: Compound both bone fracture of the leg

• To keep the wound covered with proper sterile bandages until the patient is ready for surgery.

• Open fractures are surgical emergencies and surgery is to be done as soon as the patient is fit.

Treatment Plan

It is a team work and involves a battery of specialists like the vascular surgeon, plastic surgeon, thoracic surgeon, general surgeon, faciomaxillary surgeon, and of course the orthopedic surgeon. Once these specialists manage the injuries to the vital organs and the general condition of the patient is stabilized, the fractures are dealt by the orthopedic surgeon.

After stabilizing the general condition of the patient, surgical debridement is planned under strict aseptic measures in a major operation theater.

Debridement (known as unbridling) this is the most important step in the management of compound fractures. It consists of the following steps (4 Es) (Fig. 2.7C):

[image: image]

Fig. 2.7C: Technique of debridement

• Exploration of the wound: The wound should be sufficiently explored proximally and distally to have a proper assessment of the extent of the damage.

• Excision of all nonviable structures is important to prevent infection. The recognition of nonviable tissue (see below) before excision is of paramount importance. The tissues are dealt with as follows:

– Skin: Here the plan is to excise all the dead skin and yet be conservative.

– Muscle: Nonviable muscles should be removed but often it is overlooked hence the axiom, “when in doubt, take it out”. 5 Cs help in deciding the muscle viability (Table 2.5).

– Bones: Small bits of loose bones devoid of soft tissues are removed. Large fragments with their soft tissue attachments are preserved.

– Nerves and vessels: Primary repair is done if the wound is clean. In contaminated wounds, they are dealt with at a later stage.

• Evacuation of foreign bodies like dirt, glass, stones, pebbles, etc. These foreign bodies are a source for infection and may invite a foreign body reaction. Hence, they have to be removed by a thorough irrigation (normal saline is used) (Fig. 2.7D).
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Fig. 2.7D: Irrigation set used in open fractures

Table 2.5: Criteria to evaluate tissue status




	Features
	Viable
	Nonviable





	Color
	Pink
	Pale



	Consistency
	Firm
	Flabby



	Capacity to bleed
	Preserved
	Lost



	Circulation
	Present
	Absent



	Contractility
	Present
	Absent






About irrigation

• Dilution is the solution of pollution.

• Single most essential step.

• Minimum 10 liters of saline is used.

• Forcible streams are avoided.

• Swirling movements of the irrigation fluid is preferred.

• Irrigation or wound toilet helps to clear the foreign bodies and clots minimizing the chances of contamination.



Note:

• Antiseptic additives kill the bacteria.

• Detergent irrigation aims to remove than kill bacteria.

• External fixators are used to fix the fracture fragment after debridement. Plaster of Paris and internal fixation devices have little and controversial role in the fracture management of compound fractures. External fixator’s help to stabilize fracture fragments, allow daily wound inspection and dressing, permit procedures like skin grafting to cover the wound, allow soft tissues to heal apart from providing early mobilization. In open tibial fractures, external fixator can be safely exchanged to internal fixation within 3 weeks with only 5 percent incidence of deep infection (Fig. 2.8).
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Fig. 2.8: External fixators preferred method of immobilization in open fractures


Indications for external fixation in open fractures

• Grossly comminuted fractures

• Grossly contaminated wounds

• Side swipe injuries

• Periarticular fractures

• Pelvic fractures

• Pilon fractures

• Tibial plateau fractures

• Acetabular fractures

Primary internal fixation in open fractures

In recent times, this concept is undergoing a ‘sea change’. The inhibitions regarding the primary internal fixation is fast disappearing. The reasons for this shift in stance is improved methods of wound care, powerful antibiotics, improvements in the investigations and operative techniques, improvements in the external fixation devices, etc.

Indications for internal fixation in open fractures

• Intra-articular fractures

• Multisystem injuries

• Multiple fractures

• Elderly patients

• Head injuries

• Vascular injuries

• Tibial shaft fractures



Preferred method: Interlocking nailing is emerging as a better alternative than plating for internal fixation in open fractures.

OTHER FORMS OF FRACTURE IMMOBILIZATION

• Pins and plasters—limited use, can be tried in type I fractures.

• Limited internal fixation—in grade I and some grade II, grade IIIC fractures

• Skeletal traction—overhead olecranon traction for compound supracondylar fractures. Bohler-Braun skeletal traction for open femoral shaft fractures is some of the examples.

• Plaster of Paris casts practically have no role.


Open facts in open fractures

About fixation methods in open fractures

• External fixatorsLiberally used.

• Internal fixatesSparingly used.

• Skeletal tractionRarely used.

• Plaster castsOccasionally used (type I).

• Functional braceNever used.

Poetic facts

James Learmanth’s poem depicts the four major principles of debridement:

On the edges of the skin take a piece, very thin (1); the tenser the fascia, the more you should slasher (2); of muscles much more, until you see fresh gore (3); and the bundles contract at least the impact; hardly any of bone, only bits quite alone (4).

Remember

Problems peculiar to open fracture:

• In open fractures soft tissue injury is a dreaded problem than the fracture itself.

• It is a surgical emergency.

• Three problems:

1. Infection from the environment.

2. Problems of soft tissue loss.

3. Active infection.

• Effective immobilization rendered difficult.

• Bone repair is delayed. Speed is the watchword in treatment.

• Infected Nonunion, malunion, chronic osteomyelitis are very common.

• Difficulty in using the standard internal fixation methods renders managing the fractures very difficult.

Some interesting treatment guidelines the world over for open fractures

• 17 percent surgeons cultured wounds on admission.

• 98 percent gave antibiotics after initial debridement.

• 97 percent used cephalosporin.

• Except in grade I debridement was done more than once.

• 14 percent surgeons discharged patients with oral antibiotics.

• Re-operation was done in a few cases.



Definitive wound care: After resuscitation, debridement and application of external fixator’s attention is now given to the definitive wound care. This is an extremely important step as the primary objective of treatment in open fracture is to convert an open wound into closed wound. The wound closure could be primary or secondary.


Criteria for Primary Closure

• All necrotic material should be removed.

• Circulation should be normal.

• Nerve supply should be intact.

• The patient’s general condition should be stable.

• Wound should be closed without tension.

• No dead space should be left after closure.

• There should be no multisystem injuries.



If all the above criteria are met, primary suturing is preferred to close a wound. The following alternative measures are considered in the event of the above criteria not being met:

• Split skin graft.

• Pedicle or flap graft.

• Secondary suturing after 2 to 3 weeks.

• Relaxing incisions to mobilize the neighboring skin.

• Biological dressings (homologous or heterologous skin).

• To leave it open and to follow by regular dressings, wound inspection and closure later.

Role of antibiotics: It will not replace the wound debridement. Topical antibiotics have very little role. Parenteral administration is recommended. The choice of antibiotics is usually a broad spectrum, bactericidal hypoallergenic agent with adequate serum concentration.


What is new?

Some surgeons have found good results with insertion of antibiotics integrated (2.4 gm of Tobramycin powder) PMMA beads into Type III wounds.



Role of AGGS and ATS: The patient has to be protected against tetanus and gas gangrene by effective immunization against them.

Role of primary amputation: In open fractures, this is controversial but can be considered in type IIIC with neural injury and if the warm ischemia is more than 6 hours.


Remember

In open fractures:

• Debridement is the mainstay of treatment

• The procedure is 4 Es:

– Exploration of the wound.

– Excision of the devitalized tissues.

– Evacuation of the foreign bodies.

– External fixators.

• Devitalized tissue recognized by 5 Cs.

• Wound irrigation is the single most important step.

• Primary aim is to convert an open wound into a closed one.

• Wound closure is to be decided with caution.

• Antibiotics cannot replace wound debridement.

• External fixators have definite role.

• Internal fixators and plasters have limited role.

• Ultimate goal is to restore the patient’s limb and function as early as and as full as possible.



APPROACH TO A POLYTRAUMA CASE

This is as mentioned in the approach to a compound fracture. Speed is the watchword and systematic examination of the injured in the approach towards a multiple trauma case takes a priority and should proceed in the following lines:

• Initial evaluation: The ABCDEs of initial examination of a polytrauma case are as follows:

A—airway, B—breathing, C—circulation, D—disability (neurological examination), E—exposure, F—fracture examination, G—Go back to the beginning for a secondary survey and H—help.

• Secondary evaluation: After the initial evaluation and resuscitation, a more systematic and detailed evaluation of the injuries mentioned above are done. Fractures are splinted externally and managed later. Nevertheless, in few cases primary internal fixation is recommended in ipsilateral fractures, multisystem injuries, etc. for faster rehabilitation and better nursing care. Dislocations are promptly reduced.

• Fracture examination: This is done systematically as mentioned in the previous discussions.

• Investigation: This includes routine blood examinations, radiographs of head, neck, chest, spine and affected parts. CT scan and MRI of injured structures are mandatory.

DISLOCATIONS

Dislocation is defined as a total loss of contact between the two ends of bones (Figs 2.9A and B). All dislocations are emergencies unlike fractures, for delay in reduction may damage the articular surface, which are deprived of nutrition by the synovial fluid. Unlike fractures, all dislocations need prompt reduction and early treatment because the patient will not be relieved of pain due to the persistent capsular stretch. The capsule contains nerve endings, which give rise to pain.

Pathology

In a dislocation, there could be damage to the capsule, articular cartilage, muscles, ligaments in varying degrees. There could be osteochondral fractures and avulsion injuries.
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Figs 2.9A and B: (A) Subluxation, and (B) Dislocation

Types of Dislocation: Congenital or Acquired

Congenital as in CDH and in acquired the following varieties are seen:

• Traumatic common in young adults due to high- velocity trauma.

• Pathological, e.g. TB hip, septic arthritis, etc.

• Infective, e.g. Tom Smith arthritis in infants.

• Paralytic, e.g. poliomyelitis, cerebral palsy, etc.

• Inflammatory disorders, rheumatoid arthritis, etc.

Here the scope of discussion is about traumatic dislocations.

Clinical Features

Traumatic variety is the most common type of dislocations one encounters in clinical practice (Table 2.6). A patient gives history of trauma usually a road traffic accident (RTA), fall, etc. following which there is pain, swelling deformity and loss of movements. In dislocations of other varieties, clinical symptoms and signs pertaining to that particular disease are seen.

Investigations

Radiograph of the affected part should include anteroposterior and lateral views of the joints (Fig. 2.10).

Table 2.6: Common traumatic dislocations




	Area involved
	Type of dislocation





	1. Spine

	Anterior, C5 over C6



	2. Upper limb

	 



	• Acromioclavicular joint

	Type I/II/III



	• Sternoclavicular joint

	Anterior/posterior



	• Shoulder joint

	Anterior/posterior



	• Elbow joint

	Posterior



	• Isolated dislocation of superior radioulnar joint

	Anterior



	• Fracture dislocation of superior radioulnar joint

	Monteggia fracture



	• Fracture head of radius and dislocation of inferior radioulnar joint

	Essex-Lopresti fracture



	• Wrist dislocations

	Perilunar, lunar



	• Kaplan’s injury

	Carpometacarpal joint of the thumb



	3. Lower limb

	 



	• Hip dislocations

	Anterior/posterior/central



	• Knee joint

	Posterior



	• Patella

	Lateral dislocations



	• Ankle

	Anterolateral



	• Foot

	Intertarsal



	 
	— Chop art’s




	 
	— Lisfranc’s




	 
	Tarsometatarsal






Typical deformities in dislocations

• Shoulder—abduction deformity.

• Elbow—flexion deformity.

• Hip: Anterior—flexion abduction and external rotation deformity.

• Posterior—flexion, adduction and internal rotation deformity.

• Knee—flexion deformity.

• Ankle—varus deformity.
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Fig. 2.10: Radiograph showing anterior dislocation of the shoulder

Treatment

Since dislocation is an orthopedic emergency, early closed reduction under general anesthesia is recommended. The part is immobilized for a period of 3 to 6 weeks to ensure adequate healing. Operative reduction is rarely required and is reserved for compound dislocations or irreducible dislocations.

Complications

Acute: Injury to peripheral nerves and vessels can occur, e.g. sciatic nerve palsy in posterior dislocation of hip.

Chronic

Unreduced dislocation: Which is common in Asian countries due to ignorance, delay in seeking treatment, etc.

Recurrent dislocations: Due to inadequate and improper healing of soft tissues following initial trauma, e.g. recurrent dislocation of the shoulder.

Traumatic osteoarthritis: Due to damage to the articular cartilage following impaired nutrition by the synovial fluid.

Joint stiffness: Due to capsular and other soft tissue damage. Avascular necrosis: Due to injury to the vessels.

Myositis ossificans: More commonly seen than in fractures due to greater periosteal strip.


Remember in dislocation

• It is an orthopedic emergency.

• Reduction should be quick and prompt.

• Reduction should always be done under general anesthesia to relax the muscles.

• Swelling is less when compared to fractures.

• Movements are more restricted than in fractures.

• Closed reduction is sufficient most of the times.

• Open reduction is resorted to if specifically indicated.

• Reduction technique should always be very gentle.

• Pain will not subside by splinting unlike fractures.

• Myositis ossificans is a problem more commonly associated with dislocation.



Subluxation

Subluxation is defined as partial loss of contact between the two ends of the bones. It poses a problem much less serious than dislocation.

Sprain: It is a tear in the ligaments. The severity varies from grade I to grade III. Mild sprains are more common and heal by conservative treatment, whereas grade III sprains cause joint instabilities and need to be repaired surgically. Sprains are commonly encountered in knee joints and ankle joints. They are discussed in detail in appropriate sections.

Strain: It is a tear in the muscles, is more common in young athletes, and usually heals by conservative methods.






3

Complications of Fractures



INTRODUCTION

Fracture is a disturbing event more so if it develops complications. The complications could be immediate or delayed. Immediate complications are life threatening and delayed complications are more morbid. Some complications develop at the time of injury and are beyond the control of the surgeon. They need to be accurately diagnosed and treated. Whenever a surgeon encounters a case of fracture, he should look beyond the fracture and try to detect complications if any. The following are the common complications (Table 3.1).

ACUTE RESPIRATORY DISTRESS SYNDROME (Syn: Fat embolism)

Acute respiratory distress syndrome (ARDS) is defined as a post-traumatic distress syndrome occurring within 72 hours of skeletal trauma. It indicates the presence of fat globules (palmitin and stearine in children and olein in adults) within the lung parenchyma and peripheral circulation after a long bone fracture. It usually manifests within 24 to 48 hours but sometimes may be delayed for several days. It is a dreaded complication often associated with multiple fractures, major bone fractures, pelvic fractures, multisystem injuries like chest and abdomen, head injuries, etc. It is seen in 10 to 45 percent cases of multiple fractures and is an important cause of morbidity and mortality (11%) in multiple fracture and multisystem injuries.

Table 3.1: Complications of fractures




	Acute
	Chronic
	Complications peculiar to open fractures





	• Shock (Hypovolemic or neurogenic)

	• Delayed union

	• Infection




	 
	• Nonunion

	• Chronic osteomyelitis




	• ARDS

	• Malunion

	 



	• Thromboembolism

	• Shortening

	• Gas gangrene




	• Neurovascular injuries

	• Growth disturbances

	• Tetanus




	 
	 
	• Hypovolemic shock




	1. Radial nerve palsy in fracture shaft humerus

	• Avascular necrosis

	• Miscellaneous




	 
	• Joint stiffness

	• Implant failure




	2. Sciatic nerve palsy in posterior dislocation of hip

	• Post-traumatic arthritis

	• Reflex sympathic dystrophy, etc.




	3. Supracondylar fractures causing brachial artery injury

	 
	 



	 
	• VIC

	 



	• Acute Volkmann’s ischemia

	• Myositis ossificans

	 



	• Crush syndrome

	 
	 



	• Deep vein thrombosis

	 
	 






Historical facts

• Vong Bergman first diagnosed fat embolism syndrome in 1873.



Etiology

Common etiological factor is a long bone fracture in young (usually between 20 and 30 years of age) adult or a pelvic fracture in elderly.

Source of fat: It could be from two sources:

• Mechanical theory

– From bone marrow (accepted).

• Biochemical theory

a. Obstructive theory: From plasma by agglutination of chylomicrons which later acts as an embolus (less accepted).

b. Toxic theory: The free fatty acid destroys the pneumocytes and causes ARDS.

Pathogenesis

Following injury, the bone marrow fat or the platelet agglutination are sucked into the injured vessels and are transported to various sites as emboli giving rise to varied clinical manifestations.

Classification (Sevitt’s)

• Classical type: In this variety the onset is less than 24 hours, tachycardia is greater than 140/min, pyrexia is greater than 40°C, tachypnea, cyanosis, changing cerebral signs vary from confusion, restlessness and coma. Petechial rashes (Fig. 3.1) and in conjunctiva of lower lids, if present is pathognomonic. In this type, the blood pressure is maintained throughout.

• Fulminating type: Here the sequence of events are very fast and there is no time for the rashes to develop. Patient is comatose within hours and throws repeated seizures. Patient rapidly collapses and death supervenes.
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Fig. 3.1: Petechial rashes like these are the hallmark of fat embolism syndrome

• Incomplete type: The manifestation is between the two types. Unexplained tachycardia, fever and rash are its features.


Features of rashes in ARDS

• Seen commonly in classical type.

• Presents across the chest, axilla, root of the neck and conjunctiva.

• Fleeting type.

• Fades rapidly.

• Occurs periodically with attacks of coma.

• Can occur in the retina.

• Diagnosed by fundoscopy.

• Retinal rashes are pathognomonic.

Interesting facts

Do you know the Gurd’s major and minor criteria for diagnosis of fat embolism syndrome?

Major criteria

• Axillary and subconjunctival petechiae

• PaO2 < 60 mm Hg

• CNS depression.

Minor criteria

• Pulse > 110/min

• Pyrexia > 38.5°C

• Retinal embolism

• Fat in urine

• Reduced platelet count

• Increased ESR

• Fat globules in sputum



Diagnostic criteria: At least one from major criteria and four from minor criteria are required to make a diagnosis of fat embolism syndrome.

Investigations

• X-ray of the chest: It may snow storm appearance and if seen is pathognomonic.

• PaO2 less than 60 mm Hg.

• Platelet counts less than 1.5 lakhs.

• ECG shows prominent S-wave.

• Gurd test: Isolation of fat emboli from the blood.

• There is no pathognomonic laboratory test.

• Anemia, hypocalcemia may also occur.


The important diagnostic triad in ARDS is represented by the mnemonic TPR

• Thrombocytopenia.

• PaO2 < 60 mmHg.

• Rashes.



• CT scan, MRI of the brain helps to grade the severity of fat embolism.

Management

There are two important steps in the management of ARDS:

Nonspecific: It consists of three vital steps:

1. Keep (a) airway patent, and (b) fracture immobilized by POP or external fixators.

2. Restore (a) blood volume, (b) fluid, and (c) electrolyte balance.

3. Avoid (a) careless handling of the injured, and (b) unnecessary transportation.

Specific: Again three vital steps are described:

1. Respiratory support: Oxygen administration to restore back PaO2 or full-fledged ventilator support.

2. Drug therapy

• Steroids are given intravenously. These help gas exchange by decreasing inflammation in the lungs.

• Heparin: This acts as a lipolytic and antiplatelet agent.

• Low molecular weight dextran: It acts by increasing plasma volume.

• Intravenous alcohol: It is not universally advocated.

• Antibiotics and other treatment.

3. Definitive fracture treatment: It is discussed in appropriate sections. Early fixation of fractures is advocated to prevent worsening of the situation.


Role of antiplatelets in ARDS

• Should be given early

• Given intravenous every 6 to 8 hours in doses of 2,500 IU.

• It improves microcirculatory flow.

• It increases plasma volume.

• Decreases platelet adhesiveness.

What is subclinical fat embolism syndrome?

The presence of only laboratory abnormalities with no obvious clinical symptoms. Remember 4T’s to diagnose fat embolism syndrome

• T-tachycardia > 100/min

• T-tachypnea > 25 breaths/min

• T-temperature elevation > 37.8°C

• T-thrombocytopenia < 2 lakhs

Interesting facts

Do you know the common pulmonary problems in orthopedics (Mnemonic PAPA-F)?

• P—Pulmonary emboli

• A—Atelectasis

• P—Postoperative pneumonia

• A—Atelectasis

• F—Fat emboli



VOLKMANN’S ISCHEMIA OR COMPARTMENTAL SYNDROMES

Mubarak defined compartmental syndrome as an elevation of interstitial pressure in a closed osseofascial compartment that results in microvascular compromise and may cause irreversible damage to the contents of the space.

Sites

1. Anterior and deep posterior compartments of the legs.

2. Volar compartment of the forearm (Fig. 3.2).

3. Buttocks, shoulder, hand, foot, arm and lumbar paraspinous muscles are relatively rare sites.
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Fig. 3.2: Cross-section of the volar compartment of the forearm

COMPARTMENTAL SYNDROME OF FOREARM

This is one of the most dreaded complications in orthopedics and ranges from mild ischemia to severe gangrene. Early recognition and prompt remedial measures is the key to successful countering of this problem. This is an orthopedic emergency.

Definition

It is an ischemic necrosis of structures contained within the volar compartment of the forearm.

Incidence and Etiology

It is common in children less than 10 years of age.

• Supracondylar fracture is the most common cause in children.

• Crush injuries of the forearm are the most common causes in adults.

• Occasionally fracture of both bones of forearm dislocation of the elbow, vascular injuries and subfascial hematomas may be the cause.

• More recently intra-arterial injections in drug addicts who lie on their forearm for prolonged periods in narcotized conditions are mooted to be a cause (Fig. 3.3).
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Fig. 3.3: Drug addicts ‘beware’ lying with your forearm tucked under your body in an inebriated state, can lead to compartmental syndrome of the forearm

• Improper application of splints is another important cause.

Usually the flexor muscles of the forearm, especially the flexor digitorum profundus and flexor pollicis longus and rarely flexor digitorum superficialis are involved. Volkmann’s ischemic contracture (VIC) is due to the infarction produced by an arterial spasm of the main artery to an extremity with reflex spasm of the collateral circulation. This produces ischemia of the muscle bellies that results in necrosis and is later replaced by fibrous tissue causing contractures.

Pathology

An inelastic and unyielding deep fascia surrounds the forearm muscles. Rise in the intracompartmental pressure due to any cause is not accommodated and the vessels are compressed resulting in muscle ischemia and consequent fibrosis. The picture is one of central degeneration in the muscle along the line of anterior interosseous artery. The greatest damage is at the centre and the muscles commonly affected are flexor digitorum profundus and flexor pollicis longus (Table 3.2).

Table 3.2: Etiopathogenesis of compartment syndrome




	Etiology: According to Matson



	• ↓ Compartment siz
Closure of fascial defects
Tight dressing
Localized external pressure




	• ↓ Compartment conten
Bleeding
Vascular injury
Bleeding disorders




	• ↓ Capillary permeability
Burns
Trauma
Postexercises
Seizures
Intra-arterial drugs
Exercise
Venous obstruction




	• ↓ Capillary pressure
Exercise
Venous obstruction




	• Muscle hypertrophy




	• Infiltrated infusion




	• Nephrotic syndrome




	Pathophysiology



	External or internal constrictions → ↑ Arterial spasm or occlusion → Causes muscle ischemia → ↑ Capillary permeability → ↑ Intramuscular edema → ↑ Intramuscular pressure → Further arterial compromise → Muscle necrosis → Replaced by collagen → Contractures





Clinical Features

In the acute stages, the patient gives history of trauma and after an interval of few hours; severe, poorly localized pain develops in the forearm. The volar aspect of the forearm is swollen, red, warm, tender and tense. Fingers are held in flexion and an attempt to extend the fingers increases the pain (stretch pain) (Fig. 3.4). Peripheral pulses, which are present initially, disappear later. Median nerve is more commonly affected than the ulnar nerve.
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Fig. 3.4: Method of performing the passive stretch test


Note: In acute Volkmann’s ischemia the patient complains of pain out of proportion to the injury.




Impending Volkmann’s ischemia is detected by 6Ps

• Pain

• Pallor

• Paresthesia

• Paralysis

• Pulselessness

• Positive passive stretch test.



Investigations

Investigations like routine blood tests, X-ray of the affected part, CT scan and MRI studies, angiograph and Doppler studies needs to be done before planning the treatment.


Treatment plan in acute cases

[image: image]

Treatment of choice is early decompression

Ischemia

More than 4 hours causes’ myoglobinuria (crush syndrome)

More than 12 hours—total ischemia results in contractures

ICP—Intracompartmental pressure



Management

Acute stage: It is a surgical emergency. All encircling tight bandages are removed, if present. If there is no improvement, record the pressure within the compartment (Fig. 3.5). If it is more than 30 mm Hg, an emergency surgical decompression is done by fasciotomy (Fig. 3.6). If the pressure is less than 30 mm Hg, continuous monitoring is done.

Methods to Record Intracompartmental Pressure

In any patient with forearm or leg injuries who has a tense compartment and if the patient is unreliable or unresponsive, the intracompartmental pressure should be recorded by using a needle manometer, wick or slick catheter. If the intracompartmental pressure is more than 30 to 40 mmHg or is 10 to 30 mmHg more than the diastolic pressure of the patient, fasciotomy is recommended (Fig. 3.5).
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Fig. 3.5: Method of recording the intracompartmental pressure within the leg
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Fig. 3.6: A wide fasciotomy for acute compartmental syndrome

Volkmann’s Ischemic Contracture (VIC)

Late cases If mild, flexion contractures of flexor digitorum profundus and flexor pollicis longus develop but in severe cases all the finger flexors, thumb and wrist flexors are affected. The forearm is thin and fibrotic. Extensive scar tissue may be present. Peripheral nerves may be affected, amongst them median nerve is the most commonly involved.

A classical claw hand deformity results (Fig. 3.7A) of particular importance is eliciting the Volkmann’s sign in established VIC. This test consists of extending the wrist, which exaggerates the deformities, and on flexion, the deformities appear less prominent (Figs 3.8A and B). Joint contractures and gangrene may also be seen. Plain X-ray of the forearm shows old fracture (Fig. 3.7B).
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Fig. 3.7A: VIC of the forearm (Clinical photo)
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Fig. 3.7B: Radiograph of the VIC
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Figs 3.8A and B: Volkmann’s sign: Deformity disappears on flexion (A) and appears on extension (B)


In established VIC

Look for:

• Claw and deformity.

• Volkmann’s sign.

• Extensive scarring of the forearm.

• Joint and soft tissue contractures.

• Neurological deficits.

• Rarely gangrene.

Remember

If 5 Ps help in detection of acute cases, 5 Ps also form clue to the management:

• Pressure to be relieved either external or internal.

• Pressure to be monitored within the compartment.

• Pulse to be recorded continuously.

• Passive stretch test indicates the severity.

• Putting the fracture back into its position.



Treatment Plan in Established VIC

Here the contractures are well-established and the treatment plan depends upon the severity of VIC.

Mild Type

• Dynamic splinting.

• Physiotherapy.

• Total excision if single muscle is involved.

Moderate Type

• Max page’s muscle sliding operation: This consists of releasing the common flexor origin from the medial epicondyle and passively stretching the fingers. This slides the origin of the muscle down and releases the contractures.

• Excision of cicatrix.

• Neurolysis: It consists of freeing the peripheral nerves from the surrounding fibrous tissue.

• Tendon transfers: These are done if criterias are met.

Severe Type

• Excision of the scar.

• Seddon’s carpectomy—it consists of excising the proximal row of carpal bones thereby shortening the forearm to overcome the effects of contracted muscles.

• Arthrodesis of the wrist in functional position.

• Amputation for very severe cases of VIC with gangrene.

Chronic Compartmental Syndrome

Chronic compartmental syndrome is a pretibial pain induced by exercise seen in the anterior compartment of the leg in athletes. If the compartmental pressure is more than 15 mm Hg at rest, more than 30 mmHg during exercise and more than 20 mmHg for 5 minutes after exercise, chronic compartmental syndrome are suspected. Due to the herniation of fat or muscle through the fascial defect, a soft tissue mass is seen in the anterolateral aspect of the lower third of the leg. The patient is instructed to alter or decrease the level of activity, if no relief is forthcoming, surgical decompression is indicated.

NONUNION

The difference between delayed union and nonunion is of degree. In delayed union healing has not advanced at the average rate for location and type of fractures but healing can still take place if the limb is immobilized for a longer period. In nonunion, there is evidence to show clinically and radiologically that healing has ceased and union is improbable and needs surgery. Final status of nonunion is pseudarthrosis.

Definition (FDA panel)

Nonunion is said to be established when a minimum of nine months has elapsed since the injury and the fracture shows no radiologically visible progressive signs of healing continuously for three months.

Classification

Two classifications are adopted.

Paley’s classification This classification takes into account the amount of bone loss and includes two varieties:

• Type A less than 1 cm bone loss

• Type B greater than 1 cm bone loss.

Table 3.3: Muller and Weber classification




	Hypervascular nonunion
	Avascular nonunion





	• Hypertrophic nonunion

	• Torsion wedge nonunion




	(Exuberant callus)

	• Comminuted nonunion




	• Horse hoof nonunion

	• Defect nonunion




	• Oligotrophic nonunion

	• Atrophic nonunion






Muller and Weber’s classification: This classification takes into account the amount of callus at the fracture site (Table 3.3).

Hypervascular Nonunion

In this, the fracture ends are viable and show biological reaction, hence, stable internal fixation is enough and no bone grafting is required.

Types

Elephant foot nonunion: Exuberant callus is seen in this variety (Fig. 3.9A).

Reasons

• Insecure fixation of fracture fragments.

• Premature weight-bearing.

Horse hoof nonunion: Here poor callus is seen (Fig. 3.9B).

Reasons

• Unstable fixation with plate and screws.

Oligotrophic nonunion: Very poor callus is seen in this variety (Fig. 3.9C).

Reasons

This is usually seen in:

• Major displacements, distraction, etc.

• Poor internal fixation.

Avascular Nonunion

In avascular nonunion (Figs 3.10A to D), the fracture ends are not viable due to poor blood supply. No biological reaction is seen, and this needs rigid internal fixation with bone grafting after decortications of nonviable ends.
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Figs 3.9A to C: Hypervascular nonunion: (A) Elephant foot, (B) Horse hoof, and (C) Oligotrophic
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Figs 3.10A to D: Avascular nonunion: (A) Comminuted nonunion, (B) Gap nonunion, (C) Atrophic nonunion, and (D) Torsion wedge nonunion

Types

Torsion wedge nonunion: Here the intermediate fragment has healed at one end and not at the other. It is seen in segmental fractures.

Comminuted nonunion: It is seen in comminuted fractures.

Defect nonunion: Here there is loss of fragment, seen in compound fractures, osteomyelitis, etc.

Atrophic nonunion: Here the ends are thin and sclerotic with excessive scar tissue in between and the fracture fragments have tapering ends.

Causes for Nonunion

Nonunion of fractures is a very notorious complication to treat. Infected nonunion challenges the clinical acumen of best of orthosurgeons. There are various causes leading to nonunion and the following are some of those.

Compound fractures: There are extensive damage to the soft tissues in open fractures and there could be even loss of small pieces of bone. The former results in impaired blood supply to the fracture fragments jeopardizing the chances of union.

Infection: This is commonly seen in compound fractures and in postsurgical infections. Hence, infections should be kept at a minimum in treatment of fractures.

Segmental fractures: In this type of fractures there is a maximum risk of damage to the intraosseous vessels resulting in poor union.

Distraction of fracture fragments: This happens when excessive weight is used during skin or skeletal traction.

Soft tissue interposition: If soft tissues, like periosteum, muscles, tendons, nerves, vessels, etc. are interposed between the fracture fragments, it obstructs the growth of internal callus and thus jeopardize union.

Ill-advised open reduction: Open reduction damages favorable factors for fracture union like fracture hematoma. Periosteal stripping and intramedullary reaming disturbs the vascular supply. All these are detrimental to fracture healing.

Insecure and inadequate fixation: of fracture fragments by plate and screws or intramedullary fixation allows micromovements, which prevent union.

Apart from these local factors, the general factors that contribute to poor healing of fractures are anemia, general debility, cachexia, steroid therapy, osteoporosis, malignancy, etc.

Nevertheless, it can be observed that most of the factors, general or local, responsible for poor fracture healing are preventable if one exercises utmost caution and care during the treatment of fractures.

Clinical Features

This can be discussed under three headings.

History: Usually the patient gives history of trauma resulting in fractures, multiple injuries, multisystem or head injuries. There could be history of open fractures, delay or improper or inadequate treatment. It should be noted that in nonunion the history is of a longer duration.

Symptoms: The acute symptoms seen in fresh fractures are conspicuously absent in nonunion. There is usually history of no pain or minimal pain. There could be presence of a deformity or loss of function.

Signs: The important clinical signs are painless abnormal mobility, no crepitus, shortening, scars and sinuses, deformity, wasting of limb muscles, etc.

Investigations

Radiograph of the part in AP and lateral views (Fig. 3.11). The following points are looked for:
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Fig. 3.11: Radiograph showing infected nonunion of tibia and fibula

• Gap between the fracture fragments.

• The fragments are rounded and sclerotic.

• The amount of callus formed could be less (avascular nonunion) or more (higher-vascular nonunion).

• Decreased density of bone is due to osteoporosis.

Radiology helps to classify nonunion depending upon the amount of callus (Figs 3.12A and B).
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Figs 3.12A and B: (A) Hypertrophic nonunion of tibia, (B) Atrophic nonunion of humerus

Management

Principles

• Nonunion is an absolute indication for surgery and it requires open reduction, rigid internal fixation and bone grafting.

• There is no role of conservative treatment.

• Other methods of treatment include electrical stimulation, interlocking nails and Ilizarov’s technique (Table 3.4).

Role of Bone Grafting in Nonunion

Bone grafts help in promoting osteogenesis. They also fill in the gap and provide stability.

Table 3.4: Management of nonunion




	Uninfected nonunion
	Infected nonunion





	I. Open reduction and bone grafting

	I. Classical method (takes 1 year) stages




	1. Onlay grafting

	• Wound debridement.




	• Single

	• One week later split skin graft.




	• Dual

	• Next week, full-thickness graft.




	2. Phemister technique (subperiosteal bone grafting)

	• Bone graft after 6 to 12 months.




	3. Cancellous bone grafting

	 



	4. Massive sliding graft

	 



	5. Whole fibular graft

	 



	II. Electrical stimulation

	II. Active method (takes less time)




	1. Electrical

	 



	• Noninvasive

	• Internal fixation of fractures done first.




	• Semi-invasive

	 



	• Invasive

	• Bone grafting next.




	2. Pulsed EMF stimulation

	• Continuous irrigation with saline and antibiotics.




	 
	• Skin grafting later.




	III. Internal fixation

	III. Pulsed electromagnetic field stimulation.




	• Interlocking system

	 



	• Rigid compression plating

	 



	IV. Ilizarov’s technique

	IV. Ilizarov’s technique.






Types

Cancellous bone graft: It is useful in defects less than 2.5 cm. It is very commonly used since it is better tolerated and is rapidly revascularized.

Cortical bone graft: Provides sufficient fixation and promotes osteogenesis. It has a stabilizing property and can be used for nonunion of the shafts of any long bone. When placed on one surface, it is called single only; when it is placed on both the sides, it is called the dual only; and when a piece is sided from above to the fracture site, it is called a sliding graft (Fig. 3.13).
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Fig. 3.13: Cortical bone graft

Phemister bone graft: Here the graft is placed subperiosteally. It is simple and blood supply is not disturbed. It is placed posteriorly and is found to be useful in tibia.

Role of Electrical Stimulation in Nonunion

Weak electrical currents of 20 mA delivered to the fracture site by a cathode converts fibrous tissue to fibrocartilage, which is ossified later by endochondral ossification.

Three types: If cathode is placed inside the fracture site, it is called invasive; when placed subcutaneously, it is called semi- invasive; when incorporated into a plaster cast externally, it is called noninvasive.

Pulsed electromagnetic field is the method of delivering the current by electromagnetic field in a pulsed manner. This is also noninvasive.

Union occurs in 85 percent of cases. Large gap greater than half the diameter of the bone will not unite.

Excision of fibrous tissue followed by bone grafting is done first. Immobilization by plaster is done to decrease stress.

Union by electrical means is slow and is not always successful.

Role of Ilizarov’s Technique in Nonunion

This allows simultaneous correction of all deformities and bone loss. In hypertrophic nonunion gradual compression helps. In avascular nonunion corticotomy, bone transport and compression helps. Corticotomy provides some of the same biological benefits as bone graft. Segmental nonunion is also successful. Ilizarov’s technique provides dramatic results but is technically very demanding. It is still the best way to treat cases of infected nonunion.

AVASCULAR NECROSIS

Avascular necrosis (AVN) is a rare but severe complication of certain fractures. It occurs when the blood supply to a segment of bone is affected.

Causes

• Extensive stripping of soft tissues, which damage the periosteal blood supply.

• In certain bones where the blood supply is unique and unidirectional, e.g. talus, scaphoid, neck of femur (Figs 3.14A to C).

• Other causes like steroid therapy, Caisson’s disease, etc. which may cause an embolic block of the blood vessels.


Do you know other causes of AVN other than fractures? Remember the mnemonic ‘SCLERA’

• S—Steroids

• C—Caisson’s disease

• LE—Lupus erythematosis

• R—Radiation therapy

• A—Alcoholism



Common sites of AVN: These are head of femur in fracture neck of femur and dislocations of hip, body of the talus in fracture through the neck of talus, proximal pole of scaphoid in fracture through the waist of the scaphoid.

Problems in avascular necrosis: The loss of blood supply to a major bone segment impairs healing because the avascular segment cannot participate in the reparative process. This defective healing makes the bone weak and susceptible to external forces. This results in collapse of the bone and late osteoarthritic changes.
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Figs 3.14A to C: Due to the peculiar blood supply, avascular necrosis is common in the above three bones: (A) Talus, (B) Scaphoid, and (C) Neck of femur

Clinical Features

Avascular necrosis of a bone is usually asymptomatic in the early stages. In the later stage, the patient may complain of pain, limp and slight loss of movements. In very advanced cases, the patient will show features of osteoarthritis.

Investigations

In the early stages, avascular necrosis can be detected by bone scan, radioisotope study. In the later stages, radiograph shows dense changes in the bone, collapse and osteoarthritis features (Fig. 3.15).

Treatment

Early stages require no treatment. Protective braces may be given to prevent bone collapse. Surgical decompression has a doubtful role. In the late stages, total hip replacement is advocated for AVN head of the femur. AVN in scaphoid needs open reduction and bone grafting.
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Fig. 3.15: Radiograph showing avascular necrosis of femoral head

TRAUMATIC MYOSITIS OSSIFICANS

Definition

It is a reactive lesion occurring in the soft tissues and at times in the bone periosteum. It is characterized by fibrous, osseous and cartilaginous proliferation of the subperiosteal hematoma. This is later followed by metaplastic changes.

Causes

Trauma: This has a definitive role in the causation of myositis ossificans. Injury to the muscles, ligaments, tendons, periosteum and bones results in bleeding within the soft tissues, which in turn may lead to myositis.

Simple blow or repeated minor trauma: This could also give rise to myositis due to the repeated and constant soft tissue damage.

Dislocations and avulsion injuries: These are more prone to develop myositis than the fractures because of the violent stripping of the periosteum and damage to the muscles.

Ill-advised massage: This is by far the most common cause for myositis. Vigorous and improper massage particularly the elbow joint by quacks, etc. explains the frequent occurrence of this problem in patients treated by traditional bonesetters and osteopaths.

Pathology

Muscles are commonly involved, but fascia, tendon and periosteum can also be affected. Basically, the process is a peculiar alteration within the ground substance of the connective tissue associated with proliferation of undifferentiated connective tissue.

If the periosteum is involved, the subperiosteal hematoma undergoes proliferation and metaplasia resulting in bone formation. Histological study reveals three zones (Ackermann’s zone phenomenon).

• Central highly cellular area.

• Zone of fibroelastic tissue.

• Zone of mature well-oriented bone.


Remember in myositis ossificans

Muscles commonly involved are:

• Brachialis anticus.

• Quadratus femoris.

• Adductor muscles of the thigh.




Note: All these muscles take origin from a wide area-suggesting role of periosteum in its genesis.



CLASSIFICATION (BASED ON ITS LOCATION)

1. Extra-osseous.

2. Periosteal—beneath the periosteum.

3. Paraosteal.

Hematoma seems to be a pre-requisite in all the three situations.

Clinical Features

In the acute stages, the patient may complain of pain, swelling and loss of movements. On examination, there may be tenderness. In the late stages, there is no pain and a bony hard lump may be palpated. This may act as a mechanical block to the movements.


Remember

Areas commonly affected

• Elbow joint common in young athletes.

• Ankle joint (known as footballer’s ankle).

• Knee (known as Pellegrini-Stieda disease).

• Shoulder.

• Hip.

• In head injuries it is more common.



Radiograph

Radiography has little role in the acute stages but in the late stages a bony growth may be evidently seen (Fig. 3.16).
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Fig. 3.16: Radiograph showing myositis ossificans (Elbow joint)

Treatment

Acute stages: Conservative treatment is the method of choice and consists of the following:

• Immobilization of the part by splints, etc.

• Drugs—diphosphonate therapy, calcitonin and nonsteroidal anti-inflammatory drugs (NSAIDs).

• Physiotherapy: Active physiotherapy is encouraged and passive stretching is avoided.

• Manipulation is done under anesthesia: It is a double-edged sword and has to be done very carefully.


Note: Adhesions should snap abruptly and should not be broken gradually.



Chronic stages: Surgery is the treatment of choice and consists of soft tissue release and excision of bony spur when it is well-formed.


Radiograph

• The term myositis ossificans is a misnomer because skeletal muscle is often not involved and inflammatory changes are rarely seen.

• Myositis ossificans progressive. It is a different condition and has nothing to do with the traumatic one. It is a congenital condition affecting all the skeletal muscles.



MALUNION

When fracture fragments heal in an abnormal position, it is called malunion. It can pose the following problems:

• It may cause cosmetically unsightly deformity (Fig. 3.17A).

• It may cause alteration in posture and balance in lower limb fractures.

• It may cause shortening (Fig. 3.17B).

• It may interfere with joint function.

• Altered weight bearing mechanism may lead to premature osteoarthritis of the hip and knee joints.
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Figs 3.17A and B: Malunion of a long bone like tibia will cause deformity (A) and shortening (B)

Causes

Treatment methods: Malunion is common in fractures treated by closed reduction because it is a blind technique and it is very difficult to assess the accuracy of the reduction.

Improper immobilization techniques: Following reductions if the fracture is not immobilized properly and if immobilized for inadequate length of time, malunion usually results.

Treatment by quacks: Due to poor knowledge of fracture anatomy, the osteopaths and the traditional bonesetters contribute significantly to the incidence of malunion.

Multiple and multisystem injuries: These are life-threatening and assume more importance during treatment and the fractures may go unnoticed by the treating physicians resulting in malunion.


Vital Facts

Postreduction criteria to prevent malunion from developing:

In order to prevent the malunion from developing following closed reductions, certain postreduction criteria should be strictly adhered to like (in order of importance).

• Alignment of fracture fragments to be corrected first.

• Rotation of the fragments corrected next.

• Length of the limb is restored.

• Lastly position of the fragments is adjusted.



Classification

If there is improper correction of any one of the abovementioned criteria, the following types of malunion may be encountered.

• Length malunion: This commonly results in shortening of the limb and rarely may give rise to lengthening.

• Rotatory malunion: This may cause external or internal rotation deformities.

• Angulatory malunion: This may cause varus or valgus deformities.

Of all the factors mentioned above the one factor, which is not corrected by remodeling, is rotation, while the other three are successfully overcome over the years by remodeling. Hence, all precautions should be taken to correct the rotation element during the initial treatment of fractures.

Types

Significant malunion: This impairs both the function and causes a major cosmetic problem.

Insignificant malunion: This does not interfere with function but causes only cosmetic problem.

Clinical Features

A patient with malunion of bones may complain of deformity and/or alteration or rarely loss of function of the affected extremities. There may be shortening and wasting of the involved limbs.

Radiograph

Radiograph of the affected part including the joints above and below are mandatory to assess the malunion (Figs 3.18A and B).
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Figs 3.18A and B: Radiographs showing malunited fractures of both bones of the forearm

Treatment

Masterly inactivity if the patient has no functional problems. Cosmesis alone does not form a sufficient indication for surgery unless the patient desires so. Nevertheless, operative treatment is highly justified when malunion affects the function. This can be done by a corrective osteotomy at the old fracture site or a compensatory procedure may be necessary to restore functions (e.g. Darrach’s operation in malunited Colles). Sometimes pain may be the only predominant symptom necessitating fusion of the affected joint.

The optimum time to carry out surgery for malunion is 6 to 12 months after the fracture has occurred.

OTHER IMPORTANT COMPLICATIONS OF FRACTURES

DEEP VEIN THROMBOSIS AND PULMONARY EMBOLISM

Introduction

Deep vein thrombosis (DVT) is an important complication seen after fractures of spine, pelvis, femur, tibia, etc. Virchow’s triad of venous stasis, vascular damage and hypercoagulability has described the pathogenesis.

Clinical Features

The patient complains of mild-to-severe calf pain, swelling, difficulty in standing or walking and cramps in the calf muscles or foot. The clinical signs include unilateral leg swelling, increased temperature, tenderness, enlarged superficial veins, pitting edema, palpable cord along the involved veins, erythema, etc. (Fig. 3.19).
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Fig. 3.19: Clinical photograph of deep vein thrombosis

Homan’s sign: When forced ankle dorsiflexion produces calf pain, Homan’s sign is said to be positive and is pathognomonic of DVT (Fig. 3.20).

[image: image]

Fig. 3.20: Homan’s sign

Investigations

Laboratory investigations particularly BT, CT, prothrombin time, blood group, etc. needs to be done.

Treatment

Prophylactic methods consist of early ambulation, foot elevation, elastocrepe bandaging, exercises, etc.

Anticoagulant therapy: This consists of aspirin (600–650 mg), heparin (low dose), low molecular weight dextran, low dose warfarin (2.5–16 mg/day daily orally), etc.

Complications

Pulmonary thromboembolism is a serious complication of DVT. The patient with pulmonary embolism complains of unexplained dyspnea, pleuritic chest pain, hypoxia, tachypnea, tachycardia, signs of cor pulmonale, etc. Heparin therapy is the treatment of choice.

Chronic venous insufficiency is the common long-term complication of DVT.


Embolic facts

Other important predisposing factors for DVT

• Surgery—orthopedic/thoracic/abdominal/GU systems.

• Immobilization due to CCF, MI, stroke, etc.

• Neoplasms

• Oestrogen therapy

• Pregnancy

• Obesity

• Age > 40 years

• TAO, Behçet’s disease, etc.

• Hypercoagulable states.

• Total hip and knee replacement, etc.



INJURY TO BLOOD VESSELS

Blood vessels in close proximity to the bones are injured during fractures and dislocations (Table 3.5).

Causes of Injury

The blood vessels may be injured in one of the following ways: Reflex vasospasm, compression by the fracture fragments or hematoma, incomplete tear, complete tear, partial tear, internal thrombus, tight encircling bandages, etc. (Fig. 3.21).

Table 3.5: Blood vessel injuries in skeletal trauma




	Injuries
	Blood vessel involved





	Upper limb trauma
	 



	• Fracture clavicle

	Subclavian vessels



	• Proximal humeral fractures

	Axillary vessels



	• Supracondylar fracture of humerus

	Brachial vessels



	• Posterior dislocation of elbow

	Brachial vessels



	• Fracture both bones of the forearm

	Anterior interosseous artery



	Lower limb trauma
	 



	• Dislocation of hip

	Femoral vessels



	• Fracture femur

	Femoral vessels



	• Supracondylar fracture femur

	Popliteal vessels



	• Dislocation of knee

	Popliteal vessels



	• Proximal tibial fractures

	Posterior tibial vessels



	• Fracture tibia and fibula

	Posterior tibial vessels



	• Ankle injuries

	Posterior tibial vessels
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Fig. 3.21: Injury to the brachial vessels can occur in displaced supracondylar fractures of humerus

Effects of Injury

In the initial stages, it may range from mild ischemia to gangrene. In the late stages ischemic contractures may develop.

Clinical Features

Apart from the usual features, the patient may show impending signs of vascular disaster recognized by 5Ps: Pain, pulselessness, paresthesia, pallor and paralysis. Cold extremities herald the onset of gangrene.

Investigations

Consists of radiograph of the part, Doppler angiogram studies, etc.

Treatment

This consists of prompt reduction of fractures and dislocations and removal of all tight encircling bandages. Thrombectomy, direct end-to-end repair, injection of xylocaine, papaverine, and sympathectomy to relieve the vasospasms are some of the commonly recommended methods of treatment. Amputation is considered in irreversible loss of blood supply.

INJURY TO NERVES

Forty percent of the bone and joint injuries are associated with peripheral nerve lesions (Table 3.6).

Table 3.6: Nerve injuries in skeletal trauma




	Trauma
	Nerves injured





	Upper limb
	 



	• Fracture clavicle

	Brachial plexus



	• Proximal humeral fracture

	Axillary nerve



	• Fracture humerus

	Radial nerve



	• Supracondylar fracture humerus

	Radial nerve



	• Posterior dislocation of elbow

	Median nerve



	• Monteggia fracture

	Posterior interosseous nerve



	• Hook of hamate nerve

	Deep branch of ulnar



	• Wrist injury

	Median nerve



	Lower limb
	 



	• Dislocations of hip (posterior)

	Sciatic nerve



	• Anterior dislocation of hip and Shaft femur

	femoral nerve



	• Dislocation of knee

	Common peroneal nerve



	• Proximal tibial fractures and ankle injury

	Posterior tibial nerve



	• Fracture neck fibula

	Lateral popliteal nerve





Types

Two types are described:

• Primary: Here the nerve is injured by the same trauma that resulted in the injury to bone and joint.

• Secondary: This is due to involvement of the nerve in infection, scar, callus, etc.

Incidence

Radial nerve is the most commonly injured peripheral nerve (45%), followed by ulnar nerve (30%), median nerve (15%), peroneal nerve, lumbosacral plexus (3%) and tibial nerve.

Mechanism of Injury

The nerve may be damaged by the fracture fragments, entrapment between the fragments during fracture reduction, direct injury by the bullets, sharp cutting weapons, etc. In the late stages, the nerve may be trapped in the callus or fibrous tissue (Figs 3.22 and 3.23).
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Fig. 3.22: Radial nerve injury can occur in fracture shaft of humerus
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Fig. 3.23: Posterior dislocation of hip joint can damage the sciatic nerve

Types of Nerve Injury

This may be neuropraxia, axonotemesis or neurotemesis depending upon the severity of injury.

CRUSH SYNDROME

Crush syndrome is seen in severe crush injuries of the limbs and muscles, which results in massive release of myohemoglobin into the circulation, which blocks the renal tubules and leads to myoglobinuria and acute renal tubular necrosis. Prolonged and improper application of tourniquet, acute compartmental syndromes, gas gangrene is some of the other causes of crush syndrome. Treatment is directed towards managing acute renal failure in case the patient develops oliguria or anuria.

JOINT STIFFNESS

This is due to improper technique of fracture immobilization. This can be fairly a troublesome problem. Intra-articular fractures, periarticular adhesions of soft tissues, capsules and muscle contractures are some of the other important causes of joint stiffness. Physiotherapy, exercises, manipulation under anesthesia, surgical excision and lengthening of contractures are some of the important treatment methods.

REFLEX SYMPATHETIC DYSTROPHY

It is an abnormal sympathetic response following fractures. This is commonly encountered in Colles’ fracture.

OSTEOMYELITIS

It is common in compound fractures.

IMPLANT FAILURE

It can occur due to defective manufacturing or biological reactions within the body.

POST-TRAUMATIC OSTEOARTHRITIS

Post-traumatic osteoarthritis is commonly seen in intra- articular fractures, malunion, etc.

GROWTH ALTERATIONS

Growth alterations are due to epiphyseal injuries in children.

SHORTENING

Shortening of long bones is the other important complication.

COMPLICATIONS PECULIAR TO OPEN FRACTURES

SHOCK

In fractures of major long bones, pelvic fractures, multisystem injuries following road traffic accidents, etc. severe loss of blood may seriously threaten the life of a victim. Delay and apathy in attending a hypovolemic shock could prove fatal.

Source of hemorrhage This could be external or internal.

• External hemorrhage: This usually happens in compound fractures, pelvic fractures, etc.

• Internal hemorrhage: It is more often seen in blunt injury of abdomen, femur and pelvic fractures, etc.


Note: Internal hemorrhage stealthily snuffs out the life of a victim as it largely goes undetected.




Bloody facts: Do you know the staggering blood loss in fractures?

• Femoral shaft fractures—blood loss could range from 500–2000 ml

• Pelvic fractures—blood loss could range from 1000–2500 ml. It could be much more in multiple fractures.



Clinical Features

Look for the classical features of shock (see box) apart from the usual features of fractures.


Shocking facts: Look for the classical features

• Sunken eyeballs

• Tongue—pale and dry

• Pale look

• Low BP

• Cold clammy skin

• Cold nose

• Peripheral pulses feeble or absent

• Drowsy or unconscious

• Sweating



Investigations

Laboratory investigations like HB percent, Blood group, BT CT,VIV, HBS Ag, etc.

Special Investigations like Plain X-ray of the affected limb, MRI, CT Scan, etc. can be done once the general condition of the patient is stabilized.

Treatment

Speed is the watchword in the treatment of shock and includes:

• Resuscitation

• Immediate fluid replacement by:

a. IV fluids like normal saline, Ringer’s lactate, etc.

b. Haemaccel if blood is not available.

c. Blood is the best alternative.

• Administration of oxygen, etc.

• Splinting of the fractures.

• Controlling the bleeding points.

GAS GANGRENE

Definition

This is an uncommon infection of the superficial and deep fascia following a severe trauma resulting in necrotizing fasciitis. The offending organism in most of these situations is Clostridium (about 30%). The presence of gas in the tissues implies that due to anaerobic bacterial metabolism, insoluble gases like hydrogen, nitrogen and methane are produced.


Quick Facts:

Organisms, which can cause gas in the tissues

• Clostridium welchii (30%)—Most common

• C. perfringes

• Streptococcus pyogenes

• Halophilic marine vibrio

• Fungus of rhizopus and Mucor species

• Pseudomonas and acromonas



Incidence

It is about 1.76 percent.

Types of Clinical Presentation

• Simple contamination: No clinical signs but clostridia can be cultured from wounds.

• Local infection only without any systemic features: Pain and edema seen but no muscle necrosis.

• Spreading cellulitis and fasciitis with systemic toxicity: Here there is suppuration, gas in the tissues, toxemia (hemolysis and injury to capillary membrane) without muscle necrosis. Once developed, it spreads rapidly and is fatal within 48 hours.

• Gas gangrene sudden onset of pain at the area of the wound heralds the onset of the dreaded gas gangrene. Features of gas gangrene are mentioned in the box.


Vital facts: Gas gangrene features

• Skin discoloration

• Skin blebs

• Drainage of thin, watery, grayish, foul-smelling fluid from the wound.

• Subcutaneous crepitus

• Frothy wound exudate

• Skin is tense, white and cool

• Increased pulse rate

• Temperature more or less normal

• Profound shock and toxemia

• Finally death



Investigations

• Exploration and gram staining of the exudates.

• Plain X-ray of the part.

• CT scan.

• MRI scan.

Prevention

Early recognition and excision of all necrotizing tissues. The predisposing causes are:

• Penetrating deep wounds of the thigh and buttocks.

• Impaired or loss of blood supply.

• Tight plaster casts.

Treatment Measures

• Resuscitative measures: Include fluid and blood transfusion, respiratory support, etc.

• Surgical excision: Early surgical excision of all necrotizing soft tissues.

• Antibiotics: Penicillin G is the drug of choice (20 lac IU/day in adults is the dose).

• Antitoxin: It involves administration of AGGS.

• Hyperbaric oxygen (HBO): Here patients are placed in a chamber at three times the atmospheric pressure. HBO inhibits alpha toxin production by Clostridia. Its role in non-clostridia infection is not clear.

TETANUS

Definition

Tetanus is a fatal disease caused by Clostridium tetani and can occur in a patient with a superficial wound, deep wound or even in no demonstrable wound.

Pathogenesis

Clostridium tetani, usually present in faecal matter of humans and animals, enters the body through breaks in the mucosa or skin following a puncture, laceration or abrasion. After an incubation period of 7 to 8 days, it grows and releases two exotoxins, tetanospasmin (acts on the brainstem and spinal cord) and tetanolysin (is cardiotoxic and causes hemolysis), with the clinical effects of the latter overshadowing the former.

Clinical Presentation

A full-blown tetanus patient presents with the following features:

• Restlessness and headache.

• Spasm of the neck and pharyngeal muscles.

• Locked jaw.

• In later stages orthotonus, opisthotonus, etc. occur.

• Generalized toxic convulsions can occur. These are triggered easily by external stimuli like light, sound, breeze, etc. Prone for fractures due to fall, etc.

• Death supervenes after 2 weeks to the hapless victim (Mortality rate is 60%).

Investigations

Routine laboratory tests, X-ray of the affected parts needs to be done before treatment is begun.

Treatment

A multidisciplinary approach is recommended:

• Respiratory support by oxygen, ventilators, etc.

• Meticulous management of wound is vital.

• Sedation is very important to prevent or control convulsions. Phenobarbitone, secobarbital thiopental sodium, succinyl choline and magnesium sulphate are some of the commonly used agents.

• Good nursing care is required in a dark isolated room.

• Tracheostomy is required, if the patient develops pharyngospasm or laryngospasm.

• Pharyngospasm is far easier to manage than the troublesome laryngospasm.

Prevention

This is anytime better and easier than the cumbersome curative methods. The measures recommended are:

• Active immunization: This is the best and consists of three doses of tetanus-diphtheria booster. The injection needs to be given once in 10 years for the rest of the life.

• Passive immunization: This is done by intravascular administration of 250 IU of tetanus immunoglobulin (TIG).


Pearl: This disease proves that, little things, are so important than the ‘hectic damage control’ measures so true of life. What can be prevented by little (simple immunization) cannot be cured by much (the elaborate treatment). A person with a wound who refuses a TT shot is like penny wise and pound-foolish who may unfortunately pay through his life.



After the diagnosis is made, human tetanus immunoglobulin is given in the doses of 500–1000 units until a total dosage of 6,000–10,000 is reached.





Clinical Notes

[image: jpg]



OEBPS/images/p68-1.jpg





OEBPS/images/p66-1.jpg





OEBPS/images/p7-1.jpg





OEBPS/images/p69-1.jpg





OEBPS/images/p61-2.jpg





OEBPS/images/p64-1.jpg





OEBPS/images/p63-1.jpg





OEBPS/images/p73-1.jpg





OEBPS/images/p71-1.jpg





OEBPS/images/p75-1.jpg





OEBPS/images/author.jpg





OEBPS/images/p81-2.jpg





OEBPS/images/p81-1.jpg





OEBPS/images/bm01.jpg





OEBPS/images/p9-1.jpg





OEBPS/images/p77-1.jpg





OEBPS/images/p76-1.jpg





OEBPS/images/p8-1.jpg





OEBPS/images/p79-1.jpg





OEBPS/images/p19-1.jpg





OEBPS/images/p16-1.jpg





OEBPS/images/p12-1.jpg





OEBPS/images/cover.jpg
JOHN EBNEZAR CBS ’ Handbooks in_
Orthopedics and Fractures
SERIES

John Ehnezar





OEBPS/images/logo.jpg





OEBPS/images/p14-1.jpg





OEBPS/images/p13-1.jpg





OEBPS/images/p32-2.jpg





OEBPS/images/p32-1.jpg





OEBPS/images/p34-1.jpg





OEBPS/images/p33-1.jpg





OEBPS/images/p30-1.jpg





OEBPS/images/p48-1.jpg





OEBPS/images/p4-1.jpg





OEBPS/images/p35-1.jpg





OEBPS/images/p42-1.jpg





OEBPS/images/p40-1.jpg





OEBPS/Text/nav.xhtml








		Cover Page



		Half Title Page



		Title Page



		Copyright



		Dedication



		Preface



		About the Book



		About the Author



		Contents



		1. Trauma—A Modern International Epidemic



		Epidemiology



		Fatal injuries



		Mechanism of injury leading to death



		Possible causes of death



		Mechanism of trauma



		Motor vehicle accidents (WHO statistics)



		Global scenario



		Indian scenario



		Firearms



		Falls



		Overall



		Nonfatal injuries



		Mechanism of injury



		Sports injuries



		Prehospital care



		Prevention of injury









		2. General Principles



		Types of fractures



		Displacement of fractures



		Approach to orthopedic injury



		About tenderness



		Interesting features about the clinical signs



		Investigations in orthotrauma



		Radiography



		CT scan and MRI



		Management of fractures



		Management of simple fractures



		Management of fractures by closed reduction



		Fracture management by open reduction



		Open fractures



		Approach in compound fractures



		Treatment plan



		Other forms of fracture immobilization



		Approach to a polytrauma case



		Dislocations



		Pathology



		Subluxation









		3. Complications of Fractures



		Acute respiratory distress syndrome



		Pathogenesis



		Classification (Sevitt’s)



		Investigations



		Volkmann’s ischemia or compartmental syndromes



		Compartmental syndrome of forearm



		Incidence and etiology



		Methods to record intracompartmental pressure



		Volkmann’s ischemic contracture (VIC)



		Chronic compartmental syndrome



		Nonunion



		Definition (FDA panel)



		Causes for nonunion



		Role of bone grafting in nonunion



		Role of electrical stimulation in nonunion



		Role of Ilizarov’s technique in nonunion



		Avascular necrosis



		Traumatic myositis ossificans



		Radiograph



		Malunion



		Deep vein thrombosis and pulmonary embolism



		Injury to blood vessels



		Crush syndrome



		Joint stiffness



		Reflex sympathetic dystrophy



		osteomyelitis



		Implant failure



		Post-traumatic osteoarthritis



		Growth alterations



		Shortening



		Complications peculiar to open fractures



		Shock



		Gas gangrene



		Tetanus



















OEBPS/images/p55-1.jpg
Record ICP

1

+ve clinical findings 1t doubtful, record ICP
>30 mm Hg <30 mm Hg
Fasclotomy

This Is the definitive treatment
for acute compartmental
syndrome. Here both skin
and fascla are divided and
left open to be covered

by a skin graft later.

Monitor
it

ICP > 30 mm Hg





OEBPS/images/p54-1.jpg





OEBPS/images/p56-2.jpg





OEBPS/images/p56-1.jpg





OEBPS/images/p52-1.jpg





OEBPS/images/p51-1.jpg
Unarnerve  Flexor compartment

Median nerve





OEBPS/images/p57-2.jpg





OEBPS/images/p57-1.jpg





OEBPS/images/p61-1.jpg





OEBPS/images/p57-3.jpg





