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Calcitonin is secreted by:


1.
Thyroid gland 


2.
Parathyroid gland


3.
Adrenal glands


4.
Ovaries

Answer


1.
Thyroid gland 
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Calcitonin is a hypocalcemic peptide hormone that in several mammalian species acts as the physiologic antagonist to PTH. Calcitonin seems to be of limited physiologic significance in humans, at least in calcium homeostasis, as contrasted with a clearly definable role in calcium metabolism in many other mammalian species.
Explanation

The thyroid is the major source of the hormone, and the parafollicular C cells involved in calcitonin synthesis arise from neural crest tissue. 
Comments

During embryogenesis, these cells migrate into the ultimobranchial body, derived from the last branchial pouch. In submammalian vertebrates, the ultimobranchial body constitutes a discrete organ, anatomically separate from the thyroid gland; in mammals, the ultimobranchial gland fuses with and is incorporated into the thyroid gland.
Tips

Calcitonin was discovered by Copp in 1962
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Which of the following is an intraarticular tendon?


1.
Sartorius


2.
Semitendinosus


3.
Anconeus


4.
Popliteus

Answer


4.
Popliteus
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Popliteus is a flat muscle that forms the floor of the lower part of the popliteal fossa. It arises within the capsule of the knee joint by a strong tendon, about 2.5 cm long, which is attached to a depression at the anterior end of the groove on the lateral aspect of the lateral condyle of the femur; medially this tendon is joined by collagenous fibres from the arcuate popliteal ligament and from the fibrous capsule adjacent to the lateral meniscus; there is also some attachment to the outer margin of the meniscus itself. Fleshy fibres expand from this point to form a somewhat triangular muscle which descends medially to insert into the medial two-thirds of the triangular area above the soleal line on the posterior surface of the tibia, and into the tendinous expansion that covers its surface.
Explanation

Self explanatory
Comments

Popliteus rotates the tibia medially on the femur or, when the tibia is fixed, rotates the femur laterally on the tibia. It is usually regarded as the muscle that 'unlocks' the joint at the beginning of flexion of the fully extended knee, and electromyography supports this view. Its connection with the arcuate popliteal ligaments, fibrous capsule and lateral meniscus suggests that it may retract the posterior cornu of the meniscus during lateral rotation of the femur and flexion of the knee joint, protecting the meniscus from being crushed between the femur and the tibia during these movements. The muscle is markedly active in crouching, indicating that it may share the load on the posterior cruciate ligament in preventing forward dislocation of the femur.
Tips

Nerve Supply is by Tibial nerve, L4 and 5 and S1.
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which of the following conditions is least likely to present as an eccentric osteolytic lesion:


1.
Aneurysmal bone cyst.


2.
Giant cell tumor


3.
Fibrous cortical defect


4.
Simple bone cyst

Answer


4.
Simple bone cyst
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Fibrous cortical defect and non-ossifying fibroma are the most prevalent of the benign lesions within the bone in childhood. These lesions, which are probably not true neoplasms, occur in the metaphyses of the long bones, especially the distal femur and proximal and distal tibia, but may also occur in the upper extremities (proximal humerus, distal radius, and ulna). In one skeletal survey, one or several of these lesions were present in early childhood in 36 per cent of individuals studied. Although occasionally persisting into adulthood, most of these lesions disappear soon after late adolescence and generally produce no symptoms unless a fracture has occurred. Their radiographic appearance is usually sufficiently characteristic to make biopsy unnecessary. No treatment other than observation is required unless the lesion is in danger of causing pathological fracture or the diagnosis is in doubt, when biopsy, curettage, and bone grafting are indicated. The lesions are usually lytic, trabeculated and eccentrically placed
Explanation from Kalava

1.
Aneurysmal bone cyst presents with an eccentrically placed, expansile lesions, expanding transversely and perforating one cortex with soft tissue extension. Radiologically it shows an eccentric osteolytic lesion.


2.
Giant cell tumor is asymmetrically located, capsulated, destroys the bone substance and gradually expands eccentrically without new bone formation. Radiologically, it shows a radiolucent area, eccentrically located at the end of a bone 

3.
Lesions of Fibrous cortical defect are usually lytic, trabecualted and eccentrically placed

4.
Simple bone cyst presents with a CENTRALLY located osteolytic lesion expanding in the long axis of the bone
Comments from Apley
· As far as Fibrous cortical defect is concerned, views in different planes may show that a lesion that appears to be “central” is actually adjacent to or within the cortex and this is why Non Ossifying Fibroma is also called as fibrous cortical defect 
· X-Rays of Aneurysmal bone cyst shows a well defined radiolucent cyst, often trabeculated and eccentrically placed

· X-Rays of Giant Cell Tumour show a radiolucent area situated eccentrically at the end of a long bone and bound by subchondral bone plate.

Tips

Please note that the malignant cells in a Giant Cell Tumour are not the Giant Cells. The Giant cells are osteoclast type Giant cells having 100 or more nuclei that have identical features to those of mononuclear cells. The malignant cells are the uniform oval mononuclear cells that have indistinct cell membranes and appear to grow in a syncytium. The mononuclear cells are the proliferating component of the tumour and mitoses are frequent. 
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Bisphosphonates act by:


1.
Increasing the osteoid formation.


2.
Increasing the mineralisation of osteoid.


3.
Decreasing the osteoclast mediated resorption of bone.


4.
Decreasing the parathyroid hormone secretion.

Answer


3.
Decreasing the osteoclast mediated resorption of bone.
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Bisphosphonates (also called: diphosphonates) is a class of drugs that inhibits the resorption of bone. Its uses are the prevention and treatment of osteoporosis, osteitis deformans ("Paget's disease of bone"), bone metastasis (with or without hypercalcemia), multiple myeloma and other conditions that feature bone fragility.

Basic structure

All bisphosphonate drugs share a common "backbone":


The two PO3 (phosphate) groups covalently linked to carbon determine both the name "bisphosphonate" and the function of the drugs.

The long side chain (R2 in the diagram) determines the chemical properties, the mode of action and the strength of bisphosphonate drugs. The short side chain (R1) mainly influences chemical properties and pharmacokinetics.

Classes of bisphosphonates

There are two classes of bisphosphonate: the N-containing and non-N-containing bisphosphonates.





Non-nitrogenous

Non-N-containing bisphosphonates:

· Etidronate (Didronel®) - 1 (potency relative to that of etidronate)

· Clodronate (Bonefos®, Loron®) - 10

· Tiludronate (Skelid®) - 10

Nitrogenous

N-containing bisphosphonates:

· Pamidronate (APD, Aredia®) - 100

· Neridronate - 100

· Olpadronate - 500

· Alendronate (Fosamax®) - 500

· Ibandronate (Bondronat®) - 1000

· Risedronate (Actonel®) - 2000

· Zoldronate (Zometa®) - 10000

Explanation

Mechanism of action

Bisphosphonates, when attached to bone tissue, are "ingested" by osteoclasts, the bone cell that breaks down bone tissue. The two types of bisphonates work differently in killing osteoclast cells.

Non-nitrogenous

The non-nitrogenous bisphosphonates are metabolised in the cell to compounds that compete with adenosine triphosphate (ATP) in the cellular energy metabolism. The osteoclast initiates apoptosis and dies, leading to an overall decrease in the breakdown of bone.

Nitrogenous

Nitrogenous bisphosphonates act on bone metabolism by bearing a chemical similarity to pyridoxal phosphate (PPi), which is a phosphate donor in the HMG-CoA reductase pathway.

Comments

HMG-CoA reductase pathway
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The HMC CoA-reductase pathway is the metabolic pathway for a number of essential cellular compounds. The most prominent one is cholesterol. For osteoclasts, however, two other metabolites (farnesol and geranylgeraniol) are essential to connect some small proteins (ras protein, rho protein) to the cell membrane, as these confer hydrophobic properties when attached to these otherwise hydrophilic molecules (You can refer to "lipid anchored protein" for the principles of this phenomenon).

The rho protein connects the cytoskeleton to the cell membrane. In the case of the osteoclast, the cytoskeleton is essential to maintain the "ruffled border", the area with which the cell makes contact with bone and breaks down bone tissue. With the ruffled border compromised, the osteoclast initiates apoptosis, netting a decrease in bone turnover.

Statins are another class of drugs that inhibit the HMG-CoA reductase pathway. They are not specific for bone, and although some studies have reported a decreased rate of fracture (an indicator of osteoporosis) in statin users, there is no point in prescribing statins for osteoporosis patients.

Tips

Pharmacokinetics

Of the bisphosphonate that is resorbed (from oral preparation) or infused (for intravenous drugs), about 50% is excreted unchanged by the kidney. The remainder has a very high affinity for bone tissue, and is rapidly absorbed onto the bone surface.

Side effects

· Oral bisphosphonates can give stomach upset and erosions of the esophagus, which is the main problem of oral preparation. This can be prevented by remaining seated upright for 30 minutes after taking the medication.

· There is a slightly increased risk for electrolyte disturbances, but not enough to warrant regular monitoring.

· In chronic renal failure, the drugs are excreted much slower, and dose adjustment is required.

· Bisphosphonates can rarely cause osteonecrosis of the jaw.
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All the statements are true about exotosis, except:

1.
It occurs at the growing end of bone.


2.
Growth continues after skeletal maturity.


3.
It is covered by cartilaginous cap.


4.
Maligant transformation may occur.

Answer


2.
Growth continues after skeletal maturity.
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· Osteochondroma is the most common benign neoplasm of bone and occurs with equal frequency in males and females. These tumors are usually discovered during adolescence as a result of local mechanical symptoms. 
· Osteochondromas are composed of normal bone and cartilaginous tissue and are thought to arise from ectopic rests of physeal plate cartilage. They arise at the metaphyseal ends of long bones, with 50% of lesions occurring in the distal femur. 
· Osteochondromas have a characteristic radiographic appearance. A bony stalk is seen arising from the metaphysis, usually pointing away from the adjacent epiphysis. The end of the stalk is irregular and covered with a cartilaginous cap of varying thickness. 
· Osteochondromas tend to continue growing until skeletal maturity is achieved and fusion of the adjacent physeal plate occurs. The bony stalk is in continuity with the underlying cortex. The stalk may be thin, with a pedunculated cartilaginous cap, or it may be broad and sessile, with the cap closely adherent to the adjacent normal cortex. 
· Osteochondromas are Stage 2 benign lesions during adolescence and become Stage 1 lesions after skeletal maturity. The treatment of an osteochondroma depends on symptoms. Lesions that are producing mechanical difficulty adjacent to a joint are best treated by local excision. Asymptomatic lesions may be treated by observation.

· Malignant degeneration of the cartilaginous cap into a chondrosarcoma may occur rarely in solitary osteochondromas and with greater frequency in multiple hereditary osteochondromatosis. Lesions closer to the midline of the body (scapula, ribs, pelvis) are statistically more likely to undergo malignant degeneration. 
Explanation

· Evidence of growth of an osteochondroma after skeletal maturity should raise suspicions of malignant degeneration.

Comments

· Grossly, the cartilaginous surface is lobulated, pearly white, and opalescent. Often a bursa overlies the cartilaginous cap. 

Tips

Although osteochondromas are usually solitary, there is a hereditary form of the disease known as multiple hereditary osteochondromatosis.
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“Rugger Jersey Spine” is seen in:


1.
Fluorosis


2.
Achondroplasia


3.
Renal Osteodystrophy.


4.
Marfan’s Syndrome.

Answer


3.
Renal Osteodystrophy.
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Secondary hyperparathyroidism develops as a result of the metabolic alterations occurring in chronic renal failure. Phosphate retention and hyperphosphatemia in conjunction with a decrease in the renal production of 1,25-dihydroxyvitamin D3 reduce the serum calcium producing secondary hyperparathyroidism. Also, aluminum present in the dialysate water and in oral phosphate binder medications accumulates in bone and contributes substantially to the osteomalacia component of the disease. The pathogenesis of renal osteodystrophy is depicted in the figure given below. 
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Therapy should be directed toward controlling the serum phosphate level by dietary restriction and phosphate-binding gels, maintaining adequate calcium intake, administering vitamin D sterols, and reducing aluminum in the dialysate bath and the diet.

In some patients a chronically stimulated parathyroid gland gains autonomous function and produces hypercalcemia after renal transplantation (tertiary hyperparathyroidism).Refer to Question 209 in this book
Explanation

In cases of Renal Osteodystrophy, X-Rays show widened and irregular epiphyseal plates. In older children with long standing disease there may be displacement of the epiphyses (epiphyseolysis). Osteosclerosis is seen mainly in the axial skeleton and is more common in young patients: it may produce a “rugger jersey” (Striped) appearance in lateral X Ray of the Spine, due to alternating bands of increased and decreased bone density.
Comments

Biochemical features of Renal Osteodystrophy
1. Low Serum Calcium

2. High Serum Phosphate

3. Elevated Alkaline Phosphatase

4. Decreased Urinary Calcium

5. Decreased Urinary Phosphate

6. Raised Plasma PTH

Tips

Treatment is with Large doses of Vitamin D (up to 500,000 IU Daily) and in resistant cases, small doses of 1,25-DHCC may be effective. Epiphyseolysis needs internal fixation and residual deformities can be corrected once the disease is under control.

131
Brown tumours are seen in:


1.
Hyperparathyroidism.


2.
Pigmented villonodular synovitis


3.
Osteomalacia


4.
Neurofibromatosis

Answer


1.
Hyperparathyroidism.
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In Hyperparathyroidism, there is a cyst formation in bone termed as Osteitis Fibrosa Cystica. 
Explanation

Aggregates of Osteoclasts, reactive giant cells and hemorrhagic debris occasionally form masses that may be mistaken for neoplasms termed as brown tumours of hyperparathyroidism
Comments

The brown colour of these reactive lesions is the result of vascularity, hemorrhage and hemosiderin deposition. Frequently, these lesions undergo cystic degeneration
Tips

The combined picture of increased bone cell activity, peritrabecualr fibrosis and cystic brown tumours is the hallmark of severe hyperparathyroidism and is known as Generalised Osteitis Fibrosa Cystica (Von Recklinghausen’s disease of bone)
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All of the following statements are true about development dysplasia (DDH) of the hip, except:


1.
It is more common in females.


2.
Oligohydramnios is associated with a higher risk of DDH.


3.
The hourglass appearance of the capsule may prevent a successful closed reduction.


4.
Twin pregnancy is a known risk factor.

Answer


4.
Twin pregnancy is a known risk factor.
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Developmental dysplasia of the hip (DDH) is a spectrum of disorders affecting the proximal femur and acetabulum and hips that are subluxatable, dislocatable, and dislocated. Early diagnosis and treatment is important because failure to diagnose DDH in the neonates and young infants can result in significant morbidity.

DDH is the result of a disruption in the normal relationship between the acetabulum and femoral head. Without adequate contact between them, neither develops normally. At birth, the acetabulum has small bony and large cartilaginous contents, and the percentage of the femoral head covered by the acetabulum is less than that at any other time in development. Therefore, the first 6 weeks of an infant's life are critical to healthy hip joint formation, as McMillan et al reported.
Explanation

1. It is more common in females. There is a 9:1 female predominance; apparently the baby's own female hormones must aggravate the abnormal looseness of the hip ligaments.

2. Oligohydramnios is associated with a higher risk of DDH.

3. Causes of Obstruction to Closed Reduction are 

a. Inverted Limbus

b. Hypertrophies ligamentum teres

c. The hourglass appearance/constriction of the capsule of hip joint may prevent a successful closed reduction.
d. Tight psoas
4. Twin pregnancy is NOT a known risk factor.

Comments

30-50% develop in the breech position; 2% to 3% of all babies are breech presentations, but about 20% of DDH patients are born breech. 

The breech position tends to force the ball of the hip out of the socket, predisposing to dislocation after birth. Highest risk is the frank breech position with the hips flexed and the knees extended - basically feet up by the shoulders. There is also an association of congenital muscular torticollis ("wry neck"), metatarsus adductus (toes bent inward) or talipes equinovarus (club foot) with DDH. A child with any condition caused by intrauterine cramping deserves very careful attention to rule out DDH.
Tips

Of children with DDH, approximately 60% are firstborn
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All are true regarding brachial plexus injury, except:

1.
Preganglinoic lesions have a better prognosis than postganglionic lesions.


2.
Erb’s palsy causes paralysis of the abductors and external rotators of the shoulder. 


3.
In Klumpke’s palsy, Horner’s syndrome may be present on the ipsilateal side.


4.
Histamine test is useful to differentiate between the preganglinoic and postganglinoic lesions.

Answer


1.
Preganglinoic lesions have a better prognosis than postganglionic lesions.
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· The brachial plexus is a network of nerves that conducts signals from the spine to the shoulder, arm and hand. Brachial plexus injuries are caused by damage to those nerves. Symptoms may include a limp or paralyzed arm, lack of muscle control in the arm, hand, or wrist, and lack of feeling or sensation in the arm or hand. Although injuries can occur at any time, many brachial plexus injuries happen during birth: the baby's shoulders may become impacted during the birth process causing the brachial plexus nerves to stretch or tear. 
· There are four types of brachial plexus injuries: 
· avulsion, the most severe type, in which the nerve is torn from the spine;
· rupture, in which the nerve is torn but not at the spinal attachment; 
· neuroma, in which the nerve has tried to heal itself but scar tissue has grown around the injury, putting pressure on the injured nerve and preventing the nerve from conducting signals to the muscles; and 
· neuropraxia or stretch, in which the nerve has been damaged but not torn. Neuropraxia is the most common type of brachial plexus injury.
Explanation

1. Preganglinoic lesions are irreparable and have a worse prognosis than postganglionic lesions. Post ganglionic lesions may either recover or may be amenable to repair
2. Erb’s palsy causes paralysis of the abductors and external rotators of the shoulder and leads to the classical “policeman receiving tips” position 

3. In Klumpke’s palsy, Horner’s syndrome may be present on the ipsilateal side.

4. Histamine test is useful to differentiate between the preganglinoic and postganglinoic lesions.

Comments

· Intradermal injectionm of histamine usually causes a triple response in the surrounding skin (central capillary dilatation, a wheal and surrounding flare). 

· If the flare reaction persists in an anaesthetic area of skin, the lesion must be proximal to the posterior root ganglion – i.e. it is probably a root avulsion. 

· With a postganglionic lesion, the test will be negative because nerve continuity between the skin and the dorsal root ganglion is interrupted.
Tips

The first known description of neonatal brachial plexus palsy (BPP) dates from 1779 when Smellie reported the case of an infant with bilateral arm weakness that resolved spontaneously within a few days after birth. In the 1870s, both Duchenne and Erb described cases of upper trunk nerve injury, attributing the findings to traction on the upper trunk, now called Duchenne-Erb palsy. In 1885, Klumpke described injury of C8-T1 nerve roots and the nearby stellate ganglion that now bears her name.
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The ideal treatment of bilateral idiopathic clubfoot in a newborn is:


1.
Manipulation by mother.


2.
Manipulation and Dennis Brown splint.


3.
Manipulation and Casts. 


4.
Surgical release.

Answer

1.
Manipulation by mother.
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The clubfoot, congenital talipes equinovarus, is one of the most common congenital foot deformities with an incidence of about 1 in 1000 live births. Bilateral deformities present in approximately 50% of cases, and a male tendency has been observed. The etiology of clubfeet remains controversial, but is likely multifactorial. 

Clinically, the clubfoot manifests hindfoot equinus and varus, forefoot adduction and supination, and variable rigidity. The talus and calcaneus are in equinus, and the navicular is subluxed medially on the talar head and abuts against the anterior medial malleolus. The anterior calcaneus pivots medially under the talus about an axis through the interosseous ligament such that the posterior aspect of the calcaneus is forced laterally. The calcaneus inverts under the talus creating a varus deformity. The cuboid subluxes medially in varying amounts on the calcaneus. Additionally, other possible findings include talar dome and talar head flattening.
Explanation

Traditional nonoperative treatment : With traditional nonoperative treatment, splintage begins at 2-3 days after birth. The order of correction is as follows:

   1. Forefoot adduction

   2. Forefoot supination

   3. Equinus

Attempts to correct equinus first may break the foot, producing a rockerbottom foot. Force must never be used. Merely bring the foot to the best position obtainable and maintain this position by either strapping every few days or by changing casting weekly until either full correction is obtained or until correction is halted by some irresistible force.

The corrected position is maintained for several months. Surgery should be used as soon as it is obvious that conservative treatment is failing (persisting deformity, rockerbottom deformity, or rapid relapse after correction has stopped).

By 6 weeks, it is usually apparent that the foot is easy or resistant; this is confirmed on x-ray due to the orientation of the bones. Reported success rates for these traditional casting methods are 11-58%. 
Comments

Theories of the pathogenesis of clubfeet are as follows:

· Arrest of fetal development in the fibular stage

· Defective cartilaginous anlage of the talus

· Neurogenic factors: Histochemical abnormalities have been found in posteromedial and peroneal muscle groups of patients with clubfeet. This is postulated to be due to innervation changes in intrauterine life secondary to a neurological event, such as a stroke leading to mild hemiparesis or paraparesis. This is further supported by a 35% incidence of varus and equinovarus deformity in spina bifida.

· Retracting fibrosis (or myofibrosis) secondary to increased fibrous tissue in muscles and ligaments: In fetal and cadaveric studies, Ponseti also found the collagen in all of the ligamentous and tendinous structures (except the Achilles tendon), and it was very loosely crimped and could be stretched. The Achilles tendon, on the other hand, was made up of tightly crimped collagen and was resistant to stretching. Zimny et al found myoblasts in medial fascia on electron microscopy and postulated them to cause medial contracture.

· Anomalous tendon insertions: Inclan proposed that anomalous tendon insertions result in clubfeet. However, other studies have not supported this. It is more likely that the distorted clubfoot anatomy can make it appear that tendon insertions are anomalous.

· Seasonal variations: Robertson noted seasonal variations to be a factor in his epidemiological studies in developing countries. This coincided with a similar variation in the incidence of poliomyelitis in the children in the community. Clubfoot was therefore proposed to be a sequela of a prenatal poliolike condition. This theory is further supported by motor neuron changes in the anterior horn in the spinal cord of these babies.
· Drugs  like Thalidomide

· Raised Intrauterine Pressure
· Primary Germ Plasm defects
Tips

Tumours, Named Fractures and CTEV are topics from which you can expect a question in most exams
