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Pediatric (children`s) orthopaedics

Pediatric trauma. Causes of congenital orthopedics disorders, it`s prevention. Congenital Clubfoot. Congenital Muscular Torticollis. Congenital Dislocation of the Hip. Congenital deformity of the hand. Clinical features, diagnostics and treatment.


The word means' “straight child” and alludes to the interest and time spent correcting deformities in children. These deformities can result not only from injury but also from systemic and local disease states, both congenital and acquired. Because the child is growing, these diseases produce anatomic and physiologic effects not expected in the adult. Children are different! These differences are not only biologic, but psychologic, social, and emotional. It is likewise inappropriate to focus only on one aspect of these differences. Recognition of this special group actually gave orthopedics its name.


Pediatric trauma
Pediatric fractures
Physeal Fractures
The defining component of the immature skeleton — is the growth plate, or the "physis." The physis is a cartilage plate interposed between the epiphysis (the secondary ossification center) and the metaphysic, thus a point of mechanical weakness. In children, a fracture through the cartilaginous growth plate is a common event. The Salter-Harris classification system has allowed such injuries to be more precisely characterized. It is important to remember that physeal fractures heal very rapidly, but they may be complicated by complete or incomplete growth arrest, producing shortening or angular deformity of the limb.
Salter-Harris Fracture Classification of Growth Plate Injuries
· Type I: through the physis (growth plate only)
· Type II: through the metaphysis and physis
· Common in distal radius
· Type III: through the epiphysis and physis
· Type IV: through the epiphysis, physis, and metaphysis
· Most common site is lateral condyle of humerus
· Can produce joint deformity and chronic disability
· Type V: crush injury of the physis
· May appear as narrowing of the growth plate lucency but often not visible radiographically
· May lead to premature fusion
· Mechanism is axial compression
Although a child's bone is lamellar in pattern, there remains enough flexibility in the skeleton to permit what has been called "biological plasticity," a phenomena not nearly as extensive in adult bone. Essentially, this allows a bone to "bend without breaking" It is responsible for some of the unique types of fractures seen in the pediatric age groups, specifically, torus and greenstick fractures.
1. Greenstick fracture: This occurs on the tension side of the bone and involves the diaphysis cortical bone.
Greenstick Fracture
· Angulation beyond the limits of plastic deformation
· Incomplete fracture in which the cortex is disrupted only on one side
· Represents bone failure (fracture) on the tension side and a plastic (or bend) deformity on the compression side
· Like breaking a green stick, hence the name

2. Torus or buckle fracture: Known by either name, this occurs on the compression side of bending and involves cancellous bone.
Torus Fracture
• AKA buckle fracture
• Impact injury in which the bone cortex is buckled but not disrupted
• Acute angulation of the cortex is noted, as opposed to the usual curved surface
• Stable
• Often best visualized on lateral view
• Soft tissue changes may be the only indication of fracture (ie pronator fat pad)
The outer covering of the bone is a dense fibrous layer, which in the child is significantly thicker than that of the adult. Because of this thickened periosteum, fractures do not tend to displace to the degree seen in adults, and the intact periosteum can be used as an aid in fracture reduction and maintenance. Child fractures will heal significantly faster than similar injuries in adults because all the cellular precursors are already present.

Upper Extremity Injuries in the Pediatric Population

Overview
· Birth traumas
· Clavicular Fracture
· Klumpke’s Palsy
· Erb’s Palsy
· Fractures
· Not related to abuse
· Torus, Greenstick, and Supracondylar types
· Salter-Harris Classification
· Sprains and Strains
· Nursemaid’s Elbow

Clavicular Fracture
· Most common bone fractured during delivery
· Complete fracture symptoms include:
· Decreased or absent movement
· Gross deformity of the clavicle
· Tenderness on palpation
· Localized crepitus
· Absence of Moro’s reflex
· Greenstick (partial) fractures have no symptoms initially and the diagnosis is made at 7 to 10 days postpartum because of callus formation

Klumpke’s Palsy
· Involves the lower arm
· Affects the C7, C8, and T1 nerve roots
· Hand is paralyzed and has an absent grasp reflex
· Causes a “claw hand” deformity
· Rare to have an isolated Klumpke’s palsy
· Often accompanied by Horner’s syndrome
· P = Ptosis
· A = Anhidrosis
· M = Miosis
Erb’s Palsy aka Erb-Duchenne
• Involves the upper arm
• Most common type of palsy during birth
• Involves C5 and C6 nerve roots
• Arm is adducted and internally rotated, but the grasp reflex is intact
Treatment for Palsy
• Symptoms resolve by two years in most cases
• Treatment involves early immobilization with passive movement in order to prevent contractures, followed by physical therapy with active range of motion exercises
• In severe cases, surgery may be required to replace nerves that are refractory to healing

Supracondylar Fracture
· Distal humerus just above the epicondyles
· Most common fracture in children
· Associated with ligamentous laxity
· Extension or Flexion
· Extension (80% of cases) – distal fragment is displaced posteriorly
· Flexion (20%) – distal fragment is displaced anteriorly
· Degree of separation
· Type I – undisplaced or minimally displaced
· Type II – partially displaced
· Type III – fully displaced
· H/o falling on an outstretched hand followed by pain, swelling, and inability to move the affected elbow
· Neurovascular complications can result in compartment syndrome
· Involves entrapment, spasm, and/or compression of the brachial artery
· Compression of the median nerve also involved
· Lack of pulse/circulation results in lack of reperfusion of tissues and possible necrosis
· If left untreated, brachial artery injury can lead to Volkmann’s contracture
· Permanent flexion contracture of the hand at the wrist, resulting in a claw-like deformity of the hand and fingers
· Secondary to necrosis of the flexor muscles of the forearm

Nursemaid’s Elbow
· Subluxation of the radial head
· Slippage of the head of the radius under the annular ligament
· Most common cause is axial traction
· H/o arm being pulled followed by sudden refusal to use the arm, in particular to supinate, and holding of the arm in a flexed, pronated position
· Diagnosis can often be made by history alone without the need for imaging studies
· To repair, the elbow is placed in full supination and slowly moved from full flexion to full extension
· A click at the level of the radial head signifies reduction
· Relief of pain is usually significant and occurs within minutes

TESTS: Pediatric trauma
80. Most common cause of VIC (Volkmann’s ischaemic contracture) in children due to A. supracondylar fracture humerus B. lateral condyle fracture humerus C. medial condyle fracture humerus D. both bone forearm fracture
81. After falling from a height, a child lands on his fully out stretched hands. On examination there is pain and swelling over his right elbow. Give your probable diagnosis: A. Fracture olecranon B. Post dislocation of elbow C. Supra condylar fracture of humerus D. Fracture both bones forearm
533. An 8 yrs old child is brought by parents to the casualty with a spiral fracture of Femur and varying degree of Ecchymosis all over body. The Etiology is: A. Hit & run accident B. Battered Baby Syndrome C. Hockey Stick injury D. Fall from height.
534. A one year old child presented with multiple fractures seen in various stages of healing. The most probable diagnosis in this case is - A. Scurvy B. Rickets C. Battered baby syndrome D. Sickle cell disease.
573. Increase in Limb length is not found in: A. Neurofibromatosis B. Salter harris fracture C. Haemophilia D. Rh. arthritis of juvenile type. 
574. Difficult to diagnose Salter-Harris type by X-ray: A. V B. 1 C. IV D. M.
ANSWERS
80). A 
81). C 
533). B 
534). C 
573). B 
574). A


Pediatric orthopaedics

Causes of congenital orthopaedics disorders. Prevention
Congenital birth defects are caused by a wide range of possible factors such as gene abnormalities and toxin ingestion or disease and illness during pregnancy. They occur in different types and may be characterized by different symptoms.
Main causes:
· Hereditary abnormal genes
· Chromosomal disorders
· Taking medications that are ruled as harmful during pregnancy
· Consumption of alcohol
· Smoking or exposure to cigarette smoke
· Taking illicit drugs
· Exposure to radiation
· Exposure to certain chemicals
· Infections that affected the mother during pregnancy, including German measles or chicken pox, among others
· Pre-existing diseases affecting the mother such as diabetes, heart disease, hypertension, or thyroid disease, to name some
· Incorrect position of the infant in the womb

Genetic or inherited causes include:
· chromosomal defects – caused by too few or too many chromosomes, or problems in the structure of the chromosomes, such as Down syndrome and extra copy of chromosome 21 and sex chromosome abnormalities
· single gene defects – a mutation in one gene causes the defect
· dominant inheritance – when one parent (who may or may not have the disease) passes along a single faulty gene, such as achondroplasia and Marfan syndrome
· recessive inheritance – when both parents, who do not have the disease, pass along the gene for the disease to the child, such as cystic fibrosis and Tay Sachs
An environmental cause can include a drug, alcohol or a disease the mother has that can increase the chance for the baby to be born with a birth defect. An agent that can cause a birth defect is known as a teratogen.
Multifactorial birth defects are caused by a combination of genes and environmental exposures. In other words, a person can inherit a gene that increases sensitivity to an environmental trigger. Examples include cleft lip or palate, certain heart defects, and neural tube defects.

Nowadays, it is also possible to conduct a genetic testing to check for abnormalities either before birth (during the pre-natal stage) or right after birth. Regardless of the cause, most congenital orthopedic problems are diagnosed using x-rays, imaging scans (such as ultrasound, CT scan, and MRI scan), or a biopsy of the bones and muscles so that they can be examined under a microscope to check for possible signs of a disorder. Some blood and urine tests may also be performed to try and determine whether there is an infection or enzyme problem involved.
Other steps you can take throughout your pregnancy include:
· Stop smoking – Babies born to mothers who smoke tend to be lower birthweight; in addition exposure to secondhand smoke can harm the fetus
· Eat a healthy diet – Eating a balanced diet before and during pregnancy is not only good for the mother's overall health, but essential for providing the developing fetus with essential nutrients for proper growth and development.
· Maintain a healthy weight – Women who are overweight may experience medical problems such as high blood pressure and diabetes, and women who are underweight may have babies with low birthweight.
· Medical management of preexisting conditions – Take control of any current or preexisting medical problems, such as diabetes or high blood pressure.
· Folic acid – Taking 400 micrograms of folic acid each day can help lower the risk of neural tube defects, or birth defects of the brain and spinal cord. The vitamin is also found in some green leafy vegetables, nuts, beans, citrus fruits and fortified breakfast cereals.
· Avoid exposure to alcohol and drugs during pregnancy – Be sure to inform your physician of any medications and herbal supplements you are taking, since they can all have adverse effects on the developing fetus.
· Avoid exposure to harmful substances – These include lead, pesticides and radiation (i.e., X-rays), which may harm the developing fetus.
· Lower your risk for infection. Pregnant women should avoid eating undercooked meat and raw eggs and avoid all contact and exposure to cat feces and cat litter, which may contain a parasite, toxoplasma gondii, that causes toxoplasmosis. Other sources of infection include insects that have been in contact with cat feces.
· Take a daily vitamin – Begin taking a prenatal vitamin daily, prescribed by your doctor, to make sure your body gets all the necessary nutrients and vitamins needed to nourish a healthy baby.
· Dealing with domestic violence – Women who are abused before pregnancy may be at risk for increased abuse during pregnancy. Your doctor can help you find community, social and legal resources to help you deal with domestic violence.

Developmental/Congenital Defects
It is important to remember that congenital defects (present at birth) need not be genetic, and vice versa. However, any process that impacts on the growing skeleton, whether it be congenital or developmental, can be expected to produce changes. These changes can generally be expected to be alterations in the conﬁguration of the bone itself. Shortening, bowing, or angular deformities may be seen. Changes in bone density may or may not be seen.
Chromosomal defects, such as Down syndrome, are often characterized by severe ligamentous laxity. This is the basis for the numerous orthopedic conditions that are typical in this group. Atlantoaxial instability, ﬂat feet, patellar subluxation, bunions, and subluxation of the hips all point to the inability of the ligamentous structure to stabilize joints. Many of the chromosomal abnormalities involve defects in mesoderm development, which accounts for the common coincidence of musculoskeletal, genitourinary, and cardiac abnormalities.
The clubfoot deformity is probably multifactorial in its etiology. The interplay of heredity and environment is accepted, although poorly understood. Clubfoot, similar to developmental dysplasia of the hip and scoliosis, is a defect that is considered to be a reﬂection of this interplay. Usually identiﬁed at birth, clubfoot is a generalized dysplasia of the mesenchymal structures (bone, ligament, muscle) of the foot and perhaps the entire lower extremity. Genetic as well as environmental (intrauterine position) factors have been implicated, but their exact interaction remains unknown.
TESTS: Developmental/Congenital Defects
556. 16 year old male presents with extensive heterotropic ossification over the neck, back & shoulders and decreased chest move-ments. He gives history of progressive immobility since the age of 3 years. Which of the following statement about his affecting condition is not true? A. They have a near normal life expectancy B. They are predisposed to Pneumonia C. They have short hallux D. Increased expression of BMP4 gene is seen.
ANSWERS
556). A 


Achondroplasia is the most common dwarﬁng syndrome. It follows an autosomal dominant inheritance pattern. This syndrome disrupts normal enchondral bone growth and, therefore, results in shortening of all bones that depend on this mechanism for their growth Bone dysplasias (intrinsic defects of bone growth) are, as a general rule, genetic in origin despite the fact that some of the milder (tarda) forms maynot be apparent until the child begins growing.
TESTS: Achondroplasia
531. Trident hand is seen in: A. Mucopolysaccharidosis B. Achondroplasia C. Diaphyseal achlasia D. Chondrodysplasia.
532. “Trident hand” seen in A. achondroplasia B. mucopolysaccharoidosis C. diphyseal achlasia D. cleido-cranial dystosis.
ANSWERS
531). B 
532). A


The most common types of congenital orthopaedic defects include:
· Clubfoot – This is considered as the most common orthopaedic birth problem, and is a deformity that affects the foot. An infant with this condition has a shorter and broader foot that is abnormally curved in.
· Metatarsus adductus or curved foot – This is a condition wherein the front half of the foot is curved in. It may occur due to the infant’s position in the uterus during the crucial stages of development.
· DDH or developmental dysplasia of the hip, which is simply described as dislocated hip
· Scoliosis or curved or twisting spine
· Kyphosis or bowed spine
· Muscular dystrophy – This refers to a group of congenital disorders rather than just a single one; the disorders all have one thing in common – the child’s muscles are weaker than normal and may easily break down.
· Limb defects or missing limbs – These occur when one or several of the limbs do not develop properly.
· Osteogenesis imperfecta – Also known as the brittle-bone disease, this condition places patients at risk of breaking their bones even with a mild injury.

The most common treatment options include:
· Physical therapy – The purpose of physical therapy is to improve the child’s range of motion and to slow or counter the progress of the problem.
· The use of orthopaedic devices – These include braces, splints, and casts, and their purpose is to help move the bones and joints slowly to their proper position or alignment.
· Surgery – Only used in severe conditions and when the birth defect is life-threatening, surgery allows orthopedic specialists to adjust the bones, muscles, and tendons into their proper position or alignment. As a general rule, surgery should only be performed if the benefits outweigh the risks.
· Occupational therapy – For defects that cannot be treated, the patient may undergo occupational therapy to help him learn how to do normal activities despite his condition. The purpose is to help him live as normal life as possible, training him in eating, walking, getting dressed, and caring for himself.

It is needed to remark that there are two types of congenital disorders according to tactical approach:
·  “Obvious” deformity (such as syndactyly, polydactyly, Madelung deformity, lobster hand, macrodactyly, radial club hand etc.)
· “Hidden” disorders (congenital clubfoot, congenital muscular torticollis, developmental dislocation of the hip, scoliosis etc.).

In case of “obvious” deformity the tactic is 
1. waiting for child maturing till 1 year old, then 
2. surgical correction and 
3. rehabilitation.

In case of “hidden” disorders there are six steps how to manage:
1. Conservative treatment (physical therapy, massage,)
2. Gradual correction with fixation in orthopedic devices (braces, casts etc.)
3. Minimally traumatic surgery (such as achillothomy etc.)
4. Surgical soft-tissue procedures (posteromedial release etc.)
5. Bony reshaping surgery (osteotomy)
6. Salvage surgical procedures (arthrodesis, total joint replacement etc).

Congenital Muscular Torticollis
Children with this condition present with a wry neck and asymmetry. Essentially, the problem is a contracture within the sternocleidomastoid muscle. The exact etiology of this contracture has been the subject of some controversy. Intrauterine hemorrhage within the muscle, local compartment syndrome and fibrotic bands have all been proposed. Despite the etiology, the net result is a newborn presenting with a torticollis and facial asymmetry. Typically, the head is tilted TO the side of the lesion and the face and chin are turned AWAY from the side of the lesion.
The deformity usually responds to simple physical therapy, stretching by the parents, and positioning the crib to encourage the infant to look TO the side of the lesion, thereby stretching the tight sternocleidomastoid.
Occasionally, if nonsurgical treatment is not adequate and operative release is required; this should be done before the child is 18 months to 2 years of age, most importantly, to prevent further facial deformity (plagiocephaly - flattening of face on side of contracted sternocleidomastoid). Resection of portion of distal sternocleidomastoid muscle from its sternal and clavicular attachments through transverse incision and proximal release of sternocleidomastoid is needed.

TESTS: Congenital Muscular Torticollis
551. In Klippel-Feil syndrome, the patient has all of the following clinical features except: A. Low hair line. B. Bilateral Neck webbing. C. Bilateral shortness of sterno mastoid muscles. D. Gross limitations of neck movements.
589. In cervical rib following are seen except A. Cervical rib palpable B. Ischaemic pain of muscles C. Atrophy of muscles D. Radial pulse not palpable.
616. About congenital torticollis all are true except: A. Always associated with breech extraction B. Spontaneous resolution in most cases C. 2/3 of cases have palpable neck mass at birth D. Uncorrected cases develop plagiocephaly.
ANSWERS
551). C 
589). A 
616). A


Congenital Dislocation (developmental dysplasia) of the Hip.
Developmental Dislocation of the Hip (DDH)
The previous nomenclature, "congenital dislocation", was recently changed to "developmental dislocation" in recognition of the fact that some of these hips are located at birth and go on to dislocate in the postnatal period.
Although it is fair to say that the etiology is unknown, it is important to recognize that there are both genetic and environmental factors; hence, it is considered a multifactorial trait. It is also critical to recognize that this is a true dysplasia (i.e., aberrant growth), and NOT simply a femoral head that is not located in the acetabulum. It is important to stress this fact to the parents in an effort to assist them in understanding the pathology. Early diagnosis is the key to optimal treatment and the best prognosis.
First, consider the risk factors:
1. First-born female
2. Breech presentation
3. Positive family history
4. Hip "click"
5. Presence of a muscular torticollis
6. Female gender

Patterns of DDH:
· Acetabular dysplasia (shallow and vertical acetabulum)
· Femoral dysplasia (femoral neck varisation or valgisation)
· Femoral head subluxation or dislocation

Clinical picture:
· Limitation of the hip abduction
· Asymmetric joint skin folders
· Excessive rotation of the hip
· Leg shortening
· Positive Barlow test
· Positive Ortolani test
As the hips are brought from the abducted to adducted position, a positive test is noted as the femoral head subluxes posteriorly over the posterior rim of the acetabulum: this indicates instability. The Barlow is a provocative test: the hip is located and the maneuver dislocates it. Conversely, the Ortolani test is a reduction maneuver: the hip is dislocated and the test reduces it; this is accomplished by abducting the adducted hip and noting a palpable (but rarely audible) "clunk" as the femoral head reduces over the posterior acetabular rim.
The Barlow test is performed with the infant supine and the hips flexed. As the child becomes older (by 3 months of age), the dislocated hip tends to become fixed in that position, and the classic signs of instability disappear in favor of those indicating a fixed dislocation deformity. Limited abduction is perhaps the most important finding to note.
Three Stages of Subluxation:
· dislocated (+ Ortolani)
· dislocatable (+ Barlow)
· subluxatable (Barlow suggestive)

Imaging studies are important in both diagnosis and treatment. The current popularity of ultrasound is based on the fact that under 3 months of age much of the proximal femur is cartilaginous. Ultrasound has been helpful in the diagnosis of DDH, as well as in defining relatively subtle degrees of acetabular dysplasia. The value of ultrasound decreases after the child is 3 months old, and standard X-rays assume a more central role. Many still believe that a standard anteroposterior (AP) view of the pelvis with the hips in neutral is the "gold standard" to which all other studies should be compared.
[image: ]

Treatment
The goals of treatment are these:
1. Reduce the femoral head concentrically into the acetabulum.
2. Maintain this reduction.
3. Avoid the complications of doing both.
There is probably no other pediatric orthopedic malady in which there is a greater understatement of treatment. Also implied is the fact that the younger the child is when treatment is initiated, the better the prognosis will be. Indeed, it is generally believed that if treatment is delayed until after the age of walking, it will not be possible to produce a normal hip.
The use of a Pavlik harness as initial treatment in the infant has become the international standard. For the child under 3 months of age with a frank dislocation or with persistent instability, appropriate application and use of a Pavlik harness assures a normal hip in about 80% of cases.
In children between 6 months and 1 year of age, treatment consists of closed reduction with following a period of skin traction (ac. to Mau). Concentricity of reduction is confirmed by Arthrography or Ultrasound and next fixed in spica cast.
If diagnosis is delayed and the child presents after 6 months for treatment, more-aggressive modalities are generally required to achieve a reduction. Closed reduction under anesthesia, adductor tenotomy, and occasionally prereduction traction are generally employed at this point, with open reduction indicated for those who cannot undergo closed reduction. Immobilization in a spica cast is essential to maintain the reduction.
After 18 months of age, operative approaches are required to reduce the hip and also to reconform the acetabulum. Pelvic osteotomies and proximal femoral osteotomies are utilized in the older age groups. Keep in mind that it is rarely possible to produce a normal hip when treatment is initiated after the age of walking.
The prognosis for DDH is generally very good, when the diagnosis is made early and treatment initiated in infancy. With delay in diagnosis and, therefore, in treatment, the prognosis worsens. The complication most dreaded, avascular necrosis, can occur at many points in the treatment algorithm.

TESTS: Congenital dislocation hip (CDH)
196. Absolute indication of X-ray of pelvis in case of congenital dislocation of hip are all EXCEPT A. Positive family history B. Breach presentation C. Unstable hip D. Shortening of limb.
197. Ortolani’s test is done for A. Congenital dislocation of hip B. Traumatic dislocation of hip C. Rheumatoid arthritis D. Tuberculous arthritis. 
198. Underlying pathology of CDH is A. Small femoral head B. Shallow acetabulum C. Short neck of femur D. Rotation of femur. 
199. Von rosen splint is used in: A. CDH B. CTEV C. Fracture shaft of femur D. Fracture tibia.
200. BuHow’s sign is seen in: A. CDH B. Fracture neck femur C. Perthes disease D. Polio.
201. Von-Rosen’s splint is used In: A. CDH B. CTEV C. Fracture shaft of femur D. Scoliosis.
202. Seen in B/L congenintal hip dislocation is/are: A. Short strature B. Wanderinig acetabulam C. Waddling gait D. Lumbar lordosis.
203. True about B/L CDH: A. Exaggerated lordosis B. B/L genu valgum C. Waddling gait D. Shenton’s line broken E. Short stature.
204. Barlow’s test is used in: A. CDH B. Coxa vara C. Bow legs D. Knock knee.
205. The normal angle of the acetabulum is: A. 5-7 B. 30-32 C. 35-37 D. 50-52.
206. In a child with congenital hip dislocation, the legs are abducted with maintained traction till a click Is heard. This test is known is: A. Barlow’s test B. Ortolani’s lest C. Telescopy D. Trendelenburg’s sign.
207. Seen in B/L congenital hip dislocation is/are: A. Short strature B. Wandering acetabulum C. Waddling gait D. Lumbar lordosis. 
208. All of the following statements are true about development dysplasia (DDH) of the hip, except: A. It is more common in females B. Oligohydramnios is associated with a higher risk of DDH C. The hourglass appearance of the capsule may prevent a successful closed reduction D. Twin pregnancy is a known risk factor.
592. Congenital Coxa vara is treated by A. Fixation by SP Nail B. Osteotomy C. Bone grafting D. Traction E. Splint.
ANSWERS
196). B 
197). A 
198). A B C 
199). A 
200). A 
201). A 
202). A 
203). A 
204). A 
205). B 
206). B 
207). A 
208). D 
592). B

Slipped Capital femoral Epiphyses:

Aetiology: unknown, many patietns are either fat or very thin and tall. Endocrinopathies like hypothyroidism and growth hormone excess.
Pathogenesis: slip occurs through hypertrophic zone of growth plate in obese hypogonadal male. During puberty increasing gonadal hormone activity stimulates physeal maturation and epiphyseal fusion. So growth hormone excess/Hypogonadism is provocative of SCFE. Bone remodeling may cause permanent external rotation deformity and apparent coxa vara.
C/F: Adolescent child(13-15 yrs) typically overweight or thin and tall presents with pain in groin/thigh and knee. Restriction of internal rotation, abduction and flexion.
60% patients have bilateral involvement when associated with Endocrinopathies.
Investigations:
•      X ray - widening and irregularity of physes with rarefaction in juxta epiphyseal portion(earliest sign), Trethowan sign is positive, Steel metaphyseal blanch sign is positive.
•      USG and CT scan to detect the presence of early mild slip.
•      Tc99 Scan show increased uptake in capital femoral phvsis in SCFE.
Treatment: is a progressive condition that requires prompt surgical treatment. Treatment consists of fixing the slip in its current position and preventing progression. Done by inserting one or more screws across a growth plate.

Comparison of SCFE and Legg-Calve-Perthes disease:
	FEATURE
	SCFE
	PERTHES DISEASE

	Age
	12-16 yrs
	4-8 yrs

	Gender
	Boys>girls
	Boy>girls

	Endocrine association
	Often associated
	No such association

	Peripubertal period
	Usually seen in peripubertal period in association with rapid growth.
	Usually before onset of puberty and not related to growth spurt.

	Examination
	Limitation of abduction, internal
rotation and flexion
Limb is usually in extension
	Limitation of abduction, Internal
rotation and extension
Limb is usually in slight flexion.



TESTS: Slipped capital femoral epiphyses
525. An 11 year old 70 kg child presents with limitation of abduction and internal rotation. There is tenderness in scarpas triangle. On flexing the hip the limb is abducted. The diagnosis is : A. Perthes disease B. slipped capital femoral epiphyses C. Observation hip D. Tuberculosis hip.
526. All the following are causes of a painful limb except A. Slipped femoral epiphysis B. TB of the hip C. Perthes disease D. Infantile Coxa Vara.
527. Traumatic dislocation of epiphysiai plate of femur occurs: A. Medially B. Laterally C - Posteriorly D. Rotationally E. Anteriorly.
ANSWERS
525). B 
526). D 
527). B


Congenital Clubfoot (CTEV)
Congenital clubfoot is multifactorial in origin. Environmental factors applied to a genetically predisposed individual result in this pathologic deformity. It is important to make it clear to the parents that this is NOT a postural deformity. Rather, there is an anatomic abnormality of the talus. Because of the abnormal medial and plantar deviation of the talar neck, there are a number of secondary deformities. The tarsal navicular is dislocated dorsally onto the talar neck; soft tissue contractures develop, and the resultant configuration is characteristic. The forefoot is adducted, the hindfoot is in varus (inverted), and the entire foot is in equinus.
Examination of the foot shows four components of deformity.
1. First, there is an higher arch on the inside of the foot. This component of the deformity can occur without the other aspects of clubfoot deformity. In isolation, this aspect of the deformity is called cavus deformity.
2. Second, the forefoot is curved inward or medially (toward the big toe). This component of the deformity can occur without the other aspects of clubfoot deformity. In isolation, this aspect of the deformity is called metatarsus adductus.
3. Third, the heel is turned inward. This is a natural motion of the heel and subtalar joint, typically referred to as inversion. In clubfoot deformity, the turning in (inversion) of the heel is fixed (not passively correctable) and considered a varus deformity.
4. Fourth, and finally, the ankle is pointed downward. This is a natural motion of the ankle referred to as plantar flexion. In clubfoot deformity, this position is fixed (not correctable) and is referred to as equinus deformity.
These four components of a clubfoot deformity can be remembered with the acronym CAVE (cavus, forefoot adductus, varus, and equinus). A clubfoot, as is the case with most pathologic feet, is rigid on clinical exam. X-rays can be used to confirm the diagnosis.
In the case of the "standard" congenital clubfoot, occurring in an otherwise normal child, the recommended initial treatment is stretching and serial casting. With traditional nonoperative treatment, splintage begins at 2-3 days after birth. The Ponseti method has regained significant popularity. Ponseti method includes the following: casting together with manipulation, cutting the Achilles tendon, and bracing. The Ponseti method has been found to be effective in correcting the problem in those under the age of two. Using this method of manipulation in conjunction with serial casting, many authors are reporting successful correction by closed treatment in 80% of cases.
Should closed treatment fail or should recurrent deformity be observed, surgical correction is the usual next step. Surgical treatment should take into account the age of the patient, as follows:
1. Under the age of two cutting the Achilles tendon is effective low traumatic method to solve the problem
2. In children younger than 5 years, correction can be achieved with soft-tissue procedures
3. Children older than 5 years require bony reshaping (eg, dorsolateral wedge excision of the calcaneocuboid joint (Dillwyn Evans procedure) or osteotomy of the calcaneum to correct varus)
4. If the child is older than 10 years, lateral wedge tarsectomy or triple fusion (arthrodesis) is required (salvage procedures)
Most authors recommend surgical correction between 6 and 9 months of age if closed treatment has been unsuccessful. Surgery was more common prior to the widespread acceptance of the Ponseti Method. For feet with the typical components of deformity (cavus, forefoot adductus, hindfoot varus, and ankle equinus), the typical procedure is a Posteromedial Release (PMR) surgery. In this procedure, it is typically necessary to release (cut) or lengthen the plantar fascia, several tendons, and joint capsules/ligaments. Typically, the important structures are exposed and then sequentially released until the foot can be brought to an appropriate plantigrade position.
The Ilizarov correction is used for recurrent clubfeet, especially in conditions such as arthrogryposis. The calcaneum is held with two opposing olive-tipped wires. The distractor force, in the form of heel-pushing distractors, must be posteriorly directed to prevent anterior subluxation of the talus in the ankle mortise.
In general, if correction is complete and achieved before the age of walking, an excellent prognosis can be anticipated.

TESTS: CTEV
233. Treatment for CTEV is started at: A. 6 months B. Immediately after birth C 1 year D. At puberty.
234. Club foot In a 2 year old child is best treated by: A. Soft tissue release B. Tripple arthodesis C. Dennis brown splint D. Manipulation by mother and cast.
235. CTEV Is caused by all except : A. Neurological disorder B. Idiopathic C. Spina bifida D. Cubitus varus E. Arthrogryposis multiplex.
236. In talipes equinovarus the foot is in position of: A. Equinus, eversion, abduction B. Equinus, inversion, abduction C. Equinus, inversion, adduction D. Equinus, eversion, abduction.
237. Inversion and eversion occurs at which joint A. Subtalar/midtarsal B. Metatarsophalangeal C. Calcaneocuboid only D. Tibiofibular.
238. Rocker bottom foot is seen in : A. Congenital vertical talus B. CTEV over correction C. Grice procedure.
239. Treatment of club foot in new born is: A. Observation till 6 months of age. B. Corrective splint application C. Manipulation alone D. Manipulation & corrective splint.
240. Treatment of club foot hi new born is A. Observation till 6 months of age B. Corrective splint application C. Manipulation and corrective splint D. Tendon release operation.
241. Triple fusion involves the following A. Subtalar, cuboid, tibiofibular B. Subtalar, calcaneum, tibiofibular C. Subtalar, tibiofibular, calcaneocuboid D. Tibiofibular, cuboid, calcaneum.
242. The ideal treatment of bilateral idiopathic clubfoot in a newborn is: A. Manipulation by mother B. Manipulation and Dennis Brown splint C. Manipulation and casts D. Surgical release.
586. Triple arthrodesis is NOT done before-skeletal maturation because of: A. Shortening of foot B. Recurrence of deformity C. Inadequate fusion D. Complete correction not possible.
ANSWERS
233). B 
234). A 
235). D 
236). C 
237). A 
238). A 
239). C 
240). C 
241). NONE 
242). A 
586). C


Syndactyly
Syndactyly, also known as webbed fingers, is a common condition in which a child’s fingers or toes do not fully separate during development, causing “webbed” spaces. The spaces between two or more fingers or toes may be webbed. Sometimes it is only the skin that is joined, but in other cases the fingers can also share tendons, nerves, blood vessels and bone.
Syndactyly can be simple, complex or complicated:
1. In simple syndactyly, adjacent fingers or toes are joined by soft tissue.
2. In complex syndactyly, the bones of adjacent digits are fused.
3. In complicated syndactyly, accessory phalanges or abnormal bones involved in fusion
Syndactyly can be complete or incomplete.
1. In complete syndactyly, the skin is joined all the way to the tip of the involved digits.
2. In incomplete syndactyly, the skin is only joined part of the distance to the tip of the involved digits.
Some forms of mild syndactyly may not need treatment. If a reconstructive operation is necessary, surgeon will carefully reconstruct a new space between the bases of the fingers. A series of incisions (zig-zag pattern) are made to separate the digits and almost always skin graft will be used to cover the site where the separation is performed.
Timing of surgery is variable, commonly being performed around the age of 2, when growth of the hand has slowed. Surgery may be recommended earlier if the webbing goes out to the tips of the fingers and is affecting growth.

Polydactyly
Polydactyly, also known as extra fingers, is one of the most common hand conditions present at birth. It refers to the situation where there are more than the usual numbers of digits (five) in a hand or foot. The condition can appear as any form of an extra digit, anywhere from a small, raised area to a complete digit.
It can be broadly classified as:
1. pre-axial polydactyly: extra digit(s) towards the 1st digit (medial ray)
2. post-axial polydactyly: extra digit(s) towards 5th digit (lateral ray)
3. central polydactyly : middle three digits are involved

Wassel Classification of Preaxial Polydactyly 
Type I 	Bifid distal phalanx
Type II 	Duplicated distal phalanx
Type III 	Bifid proximal phalanx
Type IV 	Duplicated proximal phalanx (most common)
Type V 	Bifid metacarpal
Type VI 	Duplicated metacarpal
Type VII 	Triphalangia

Treatment options vary based on the anatomy of each thumb. Surgical treatment consists of excision of the duplicated digit and reconstruction of any associated abnormalities in the remaining rays. It generally involves reconstructive surgery of the bone, ligaments and tendons. Sometimes, parts of the two thumbs may be combined to build the best possible thumb for the child.
Children with extra thumbs (polydactyly) usually require a formal reconstructive procedure after the age of one.

Trigger thumb
Trigger thumb occurs when a bump exists on the tendon that moves the joint at the tip of the thumb, causing the thumb to jump or “trigger” when it’s used. In other cases, the thumb might be locked in a bent position.
For normal movement of the thumb joint, the tendon must slide up and down inside the tendon sheath. If the tendon becomes too thick, it can no longer glide through the sheath normally, and the thumb can trigger or lock.
Initial treatment for trigger thumb depends on the clinical presentation. At times, observation alone is indicated. Surgery for trigger thumb, called a trigger thumb release, enlarges the tendon sheath and allows the thumb to move more normally.

Madelung Deformity 
Madelung deformity is the name given to the appearance of the wrist caused by an abnormal curving growth of the radius. The forearm appears short, and the end of the ulna bone becomes prominent.
Treatment depends on the patient’s age and severity of the deformity. Surgery will either prevent it from getting worse or correct the deformity by repositioning the bone and holding it with pins. After surgery, a cast will hold the elbow, forearm and wrist in the corrected position for four to six weeks.

Congenital Deformities of the Hands
Rare anomaly:
· Absent Thumb
· Hypoplastic Thumb
· Lobster Hand
· Macrodactyly
· Radial Club Hand
· Radioulnar Synostosis
· Brachydactyly


Bonus
Methabolic deasise in children

Hypercalcemic States: Hyperparathyroidism

The effect of parathormone on bone is the same whether it is released as a result of a parathyroid adenoma (primary hyperparathyroidism) or by one of several secondary causes. In essence, parathormone stimulates osteoclastic activity, causing an intense resorption of bone. The cavities resulting from this clastic activity ﬁll with vascular ﬁbrous tissue, resulting in the classic “osteitis ﬁbrosa cystica.” As the cavities coalesce, they form a single large cyst called a “brown tumor” because of the hemosiderin staining one sees within them. Clinical and radiographic changes result from this cavitation as well as from the erosive changes occurring under the periosteum.
TESTS: Hyperparathyroidism
428. “Rugger Jersey Spine” is seen in: A. Fluorosis B. Achondroplasia C. Renal osteodystrophy D. Marfan’s syndrome.
429. Brown tumors are seen in: A. Hyperparathyroidism B. Pigmented villonodular synovitis C. Osteomalacia D. Neurofibromatosis.
430. A patient presents with heterotopic ossification around the knee joint. The laboratory investigation of choice in him is: A. Serum calcium B. S erum Alkaline Phosphatase C. Serum phosphorus D. Serum Acid phosphatase.
431. A 50 year old man presented with multiple pathological fractures. His serum calcium was 11.5 mg/dl and phosphate was 2.5 mg/dl. Alkaline - phosphatase was 9401.U./dl. The most probable diagnosis is - A. Osteoporosis B. Osteomalacia C. Multiple Myeloma D. Hyperparathyroidism.
432. X-ray of a young man shows hetrotopic calcification around bilateral knee joints. Next investigation would be A. Serum phosphate B. Serum calcium C. Serum PTH D. Serum Alkaline phosphatase.
428). C 429). A 430). B 431). D 432). A


Hypocalcemic States: Rickets and Osteomalacia

The same underlying mechanism accounts for rickets and osteomalacia: there is a general failure to mineralize bony matrix, resulting in the presence of unmineralized osteoid about bony trabeculae. This lack of mineral for adequate mineralization can be caused by a number of different etiologies: nutritional deﬁciency, malabsorption states, or renal disease are some of the more common. Despite the etiology, the metabolic effects on the skeleton are similar.
If the failure of mineralization impacts the skeleton before physeal closure, the result is rickets. The affected child will demonstrate the characteristic hallmarks of the disease: bowlegs, frontal bossing, ricketic rosary, and knobby joints. All these ﬁndings are due to the presence of large masses of unmineralized osteoid. In addition, abnormalities of the physis and abnormal physeal growth can be anticipated.
If the process impacts the skeleton after physeal closure, the disease that
results is osteomalacia. As noted earlier, the ratio of mineral to matrix decreases as a result of the paucity of mineral available to the skeleton. In the adult, these areas of unmineralized osteoid present as radiographically lucent areas in the bone, frequently referred to Looser’s lines. In addition, the bones themselves tend to be somewhat malleable and can bow under load; this is in contradistinction to osteoporotic bone, which is very brittle.
TESTS: Rickets
155. Flaring of anterior ends of the ribs is characteristically seen in: A. Neurofibromatosis B. Scurvy C. Rickets D. Hypothyroidism.
156. Earliest evidence of healing in rickets is provided by A. S, Ca+T B. S. PO43 C. Radiological examination of growing bone ends D. S. Alkaline Phosphate level.
157. Fraying and cupping of metaphyses of long bones in a child does not occur in: A. Rickets B. Lead poisoning C. Metaphyseal dysplasia D. Hypophosphatasia.
158. Splaying and cupping of the metaphysis is seen in: A. Rickets B. Scurvy C. Paget’s disease D. Lead poisoning.
209. A 65 year old female presented with fracture of T12 vertebra with increased alkaline phosphatase and paratharmone level along with low calcium and low phosphate level, diagnosis is A. osteoporosis B. Paget’s disease C. primary hyperparathyroidism D. vitamin D deficiency.
210. Defective mineralization of proximal zone of cartilage and epiphysis is a feature of: A. Rickets B. Scurvy C. Osteomalacia D. Syphilis.
211. Decreased mineralisation of Epiphyseal plate in a growing child is seen in: A. Rickets B. Osteomalacia C. Scurvy D. Osteoporosis.
212. Osteomalacia is associated with: A. Decreases in osteoid volume B. Decrease in osteoid surface C. Increase in osteoid maturiation time D. Increase in mineral apposition rate.
213. Which of the following is a persistant biochemical marker of rickets: A. S.Ca- B. S. Alkphosphate C. S. Acid phosphate D. S. phosphate.
214. Osteomalacia is characterized by: A. Compression vertebral B. Cod fish vertebra C. Looser’s zone D. Bamboo spine.
215. FrankePs line in X-ray is seen in: A. Scurvy B. Rickets C. Paget’s disease D. Lead poisoning.
217. Which of the following is true regarding rickets: A. Increased alkaline phosphatase B. Hyperphosphatemia C. Hypophosphaturia D. Craniotabes E. Hypercalciuria.
218. Metabolic bone disease is caused by excess intake of which vitamin: A. A B. B C. C D. D E. E.
219. Rickets in infancy is characterised by the following except: A. Craniotabes B. Rachitic rosary C. Wide open fontanelles D. Bow legs. 
220. All are diagnostic features of osteomalacia except: A. Increased serum calcium B. Increased alkaline phosphatase C. Proximal myopathy D. Looser’s zone
221. “Wind-sweep deformity” is seen in A. Ankyloising spondylitis B. Scurvy C. Rheumatoid arthritis D. Rickets.
399. Epiphyseal enlargement is seen in A. Spondyloepiphyseal dysplasia B. Rickets C. Ankylosing spondylitis D. Juvenile-rheumatoid arthritis.
ANSWERS
155). D 
156). C 
157). C 
158). B 
209). D 
210). A 
211). A 
212). C 
213). B 
214). C 
215). A 
217). A 
218). A 
219). D 
220). A 
221). D 
399). B


Sick Cell Syndromes: Osteogenesis Imperfecta and Osteopetrosis

The underlying mechanism seen in these conditions is a qualitative, functional deﬁcit in a speciﬁc cell population, despite the fact that the population is quantitatively normal.
Osteogenesis imperfecta is typiﬁed by the impotence of the osteoblasts; they are unable to manufacture and secrete normal collagen. Ossiﬁcation is, therefore, abnormal and results in inferior-quality bone.
This disease is transmitted in a classic autosomal dominant pattern with only rare exception. The basic defect is one of abnormal collagen synthesis caused by impotent osteoblasts. For this reason, it has been grouped with other "sick" cell syndromes. Certainly, the osteoblasts are normal in number but are incapable of normal synthetic activity. The collagenous product of their incompetence is poorly formed and poorly cross linked, making it weak. The subsequent bone that is made is similarly architecturally thin and mechanically weak.
The severity of the disease is as expected, a function of the dose of abnormal genetic material. Some of the severe homozygotes are stillborn as a result of intracranial bleeds occurring in the perinatal period. As with most genetic diseases, penetrance varies such that some children have multiple fractures and severe shortening and others, less involved, have only the occasional fracture.
Clinically and radiographically, there is marked cortical thinning and attenuation of the diaphyseal caliber. The long bones, because of their altered anatomy, are at very high risk for fracture. This bone fragility is the hallmark feature of osteogenesis imperfecta. Because osteogenesis imperfecta is caused by a genetic mutation in the normal coding for type I collagen, there is signiﬁcant phenotypic heterogeneity. In an effort to accommodate the variations in phenotype, the Sillence classiﬁcation has been adopted by most authors. Four speciﬁc types are described in this classiﬁcation:
Type I is the most common form and the mildest clinically, it is transmitted
as an autosomal dominant. These patients demonstrate the classic ﬁndings of blue sclera, long bone fractures after the age of walking, and a relatively normal life expectancy.
Type II is the lethal form of the disease. These children are usually stillborn or die shortly after birth, usually as a result of respiratory failure or intracranial hemorrhage.
Type III is the severe nonlethal form, characterized by sclera of normal color, multiple birth fractures, and signiﬁcant long-term deformity and disability.
Type IV is the intermediate form, with variable manifestations, and is the least common.
Typically, the bones are osteopenic, with thinned cortices and decreased diameter. Multiple fractures with resulting deformities are the norm. These fractures respond to appropriate treatment, and healing is only slightly prolonged. Occasionally, it is necessary to correct long bone deformities, which is best accomplished operatively by performing multiple osteotomies in a single bone and lining the resultant fragments up on an intramedullary rod.
Scoliosis can also complicate this disease, and its management can be very challenging, especially if surgical management is required to correct the deformity. It is very difficult to use spinal instrumentation in the face of this osteopenic, softened bone.
TESTS: Osteogenesis Imperfecta
433. Blue sclerae and multiple fractures are seen in: A. Osteoporosis B. Osteopetrosis C. Osteogenesis imperfecta D. Osteoscierosis.
434. True about osteogenesis imperfecta: A. Autosomal dominant B. Known as marble bone disease. C. Blue sclera. D. Associated with otosclerosis E. Defect in collagen-I.
435. Osteogenesis imperfecta is characterized by: A. Blue sclera B. Also known as brittle bone disease C. Collagen defect D. AAV otosclerosis E. Autosomal dominant.
436. Osteogenesis imperfecta is defect in: A. Calcification B. Bone C. Collagen D. Cartilage.
437. All are features of Osteogenesis imperfecta except: A. Blue sclera B. Multiple fractures C. Cataract D. Hearing loss.
ANSWERS
433). C 
434). A 
435). All 
436). C 
437). C


Osteopetrosis is similarly considered a sick cell syndrome resulting from the failure of the osteoclasts to remove primary spongiosa bone. This latter osseous material then “piles up” in the skeleton, making it appear very dense radiographically. Despite the fact that the bones lookextremely dense and, indeed, lack a medullary canal, they are biomechanically very weak, which results in frequent pathologic fractures. An additional complication is the displacement of marrow elements from the long bones, resulting in a myelophisthic anemia; this in turn generates extramedullary hematopoiesis and the clinical ﬁnding of hepatosplenomegaly, usually seen in these patients.
TESTS: Osteopetrosis
561. A 3 year male presented with progressive anemia, hepatosplenomegaly and osteomyelitis of jaw with pathological fracture, x-ray shows chalky white deposits on bone, probable diagnosis is A. osteopetrosis B. osteopoikilocytosis C. alkaptonuria D. myositis-ossificans progressiva.
562. Raju, a 10 yrs old child, presents with predisposition to fractures, anemia, hepatosplenomegaly and a diffusely increased radiographic density of bones. The most likely diagnosis is: A. Osteogenesis imperfecta B. Pyenodysotosis C. Myelofibrosis D. Osteopetrosis.
ANSWERS
561). A 
562). D
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