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RADIODIAGNOSIS & RADIOTHERAPHY

Question

1) Best radiological view to visualize C1-C2 is 

a. AP view

b. Odontoid view

c. Oblique view

d. Lateral view

Answer

b. Odontoid View
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Discussion

Good-quality roentgenograms are as essential as the history and physical examination in the thorough evaluation of the patient with spinal injury. Radiologic examination of the cervical spine must be accomplished before moving the neck of all blunt trauma patients, particularly those who are unconscious, obtunded, or complaining of neck pain. The initial screening view is a cross-table lateral of the supine patient, taken with the film just lateral to one shoulder, with both shoulders actively or passively depressed so the entire cervical spine is visualized from the occiput to the top of T1. The head is stabilized during this maneuver and not actively distracted away from the body, which can be disastrous in a severe C1–C2 ligamentous injury. Formal AP, lateral, and odontoid views should be obtained before the cervical spine is cleared, but flexion and extension radiograms are rarely indicated and are performed only if the preliminary films have shown no signs of instability and the patient is conscious and cooperative. The signs of impending spinal cord damage may be subtle. A small bony avulsion or slight malalignment of vertebrae may be the only suggestion of gross ligamentous instability. The physician who is seeking only fractures may ignore subluxations and even dislocations.

New-generation CT scanners greatly facilitate the evaluation of spinal trauma. Sagittal reconstructions can provide excellent portrayals of alignment, without the risk of positioning often required by conventional tomography or flexion and extension films. Retropulsion of bone fragments and occasionally of disc material can be demonstrated, clearly showing the amount of canal narrowing that results. Magnetic resonance imaging (MRI) can beautifully demonstrate detailed neuropathology, including disc herniation, ligamentous injuries, and spinal cord mass lesions. It often has a complementary diagnostic role to CT in spinal cord injuries.

Explanation

Fractures of the first cervical vertebra account for one-quarter of all injuries at the atlantoaxial junction and for 10 per cent of all cervical spine fractures.

· The first type of atlas fracture is that of the posterior arch. In 50 to 60 per cent of cases this fracture is associated with either a fracture of C2 or a more caudal level of the cervical or even upper thoracic spine. This injury is caused by a hyperextension mechanism. Isolated posterior arch fractures are stable injuries which may be treated effectively with orthotic immobilization. If multiple level fractures are present then the treatment plan must be tailored accordingly.

· The second fracture pattern produces unilateral fracture lines anterior and posterior to the articular surface of the lateral mass. The fracture lines may transgress the articular surface, and also may include an osteoperiosteal avulsion of the transverse ligament. The open mouth odontoid view shows the pathognomonic lateral displacement of one articular mass. This fracture is produced by an asymmetric axial loading with the head tilted to the side of injury. Intra-articular fracture with avulsion of the transverse ligament may predispose to symptomatic non-union. Nonetheless, if there is only minimal displacement of the fragments (less than 7 mm) these fractures may be effectively treated with halo immobilization. Dynamic studies should be used to exclude instability at the conclusion of treatment.

· The third type is the Jefferson fracture, which involves fracture of the ring at four points. This is also referred to as a burst fracture pattern. Neurological involvement is rare since the space available for the cord is effectively increased by the fracture pattern. Controversies that surround this particular injury centre on the issue of instability. Since the ring of the atlas is fractured at four points, the lateral masses are free to be displaced laterally. Lateral displacement of more than 7 mm corresponds to rupture of the transverse ligament leading to flexion-extension instability between C1 and C2. However, this instability is usually less then 5 mm and is not important. Treatment of these injuries may consist of a course of traction, the benefit of which is reduction of the displaced fragments. If traction is not continued for at least 6 weeks, however, the reduction is usually lost. Following a course of traction these patients are usually maintained in a halo vest for up to 3 months. If after non-operative management instability greater than 5 mm is still present, late surgical stabilization may be undertaken.

Comments

Atlantoaxial rotational injury

There have been several names appended to purely ligamentous injury of the atlantoaxial joint including rotary subluxation, rotary dislocation, and rotary fixation. This injury is most commonly encountered in victims of motor vehicle accidents. Patients typically have neck pain and spasm and may have an associated torticollis deformity. The diagnosis can be made with the help of open mouth odontoid views, anteroposterior tomograms, and transverse CT scans. However, a high level of awareness is necessary to prevent missed diagnosis. Typically these injuries go untreated for weeks to months. The associated symptoms are pain, stiffness, spasm, and, very rarely, neurological deficit. Treatment calls for axial traction in an effort to reduce the subluxation. Once reduction is achieved, the patient is maintained in halo vest immobilization for up to 3 months. Since these injuries are purely ligamentous, evaluation for instability after removal of the halo is mandatory. In patients with a delayed recognition of their problem surgical stabilization after attempted reduction is recommended.

Tips

Fractures of the dens

The classification scheme that is used by most surgeons for treatment and prognostication is that devised by Anderson and D'Alonzo. In a series of almost 1500 cervical spine fractures there was a 6 to 14 per cent incidence of odontoid fractures. Meyer's incidence of fracture types was: 12 per cent type I, 69 per cent type II, 19 per cent type III. In general these fractures may be readily visualized on plain lateral, oblique, and open-mouth odontoid views. Lateral tomograms and sagittal reconstruction CT scans may be helpful.

Type I is an oblique fracture through the tip of the odontoid. This probably represents an avulsion injury of the alar or apical ligaments at the tip of the dens and is felt to be a stable and clinically insignificant injury. These patients may be treated symptomatically with a cervical collar.

The most common and most controversial odontoid fracture is the type II or waist fracture. As described by Anderson and D'Alonzo this fracture occurs at the junction of the odontoid process with the body of the second cervical vertebra. Mouradian proposed a lateral bending mechanism for these injuries. The controversy surrounding this fracture centres on the issue of treatment and avoidance of non-union. Factors implicated in non-union are disruption of the vascular supply to the dens, fracture displacement greater than 5 mm or angulation greater the 10&deg;, patient age, and fractures occurring higher on the waist of the dens.

Fracture healing also appears to be related to the method of treatment. Conservative management yields a 20 to 80 per cent rate of union. A 100 per cent non-union rate follows untreated or orthosis-managed type II fractures. Patients treated in halo vest have a 70 per cent rate of stable union while posterior cervical fusion yields 96 per cent stable union. Patients with significantly displaced or angulated fractures or those with high waist fractures should be considered for early surgical stabilization. Posterior atlantoaxial fusion seems to be the most reliable approach.

Patients who sustain non-displaced, non-angulated, or minimal displaced fractures and impaction type injuries, where the dens is driven into the body of C2, may be treated with 3 months of halo vest immobilization. Post-halo assessment of instability is mandatory.

Type III fractures are slightly more straightforward injuries compared with type II. This fracture extends into the body of the axis, usually involving an anterior oblique fragment. Criteria for displacement are not so stringently worked out as they are in the type II fracture. These injuries have a higher rate of union, given the greater cancellous surface at the fracture site. Non-union rate for conservatively treated type III fractures, however, is still 10 to 13 per cent.

Traumatic spondylolisthesis of the axis: Bipedicular neural arch fracture of C2 is also called “hangman's fracture”; Several classification system have evolved. In Meyer's series hangman's fractures represent 12 per cent of all cervical spine injuries. Plain radiographs are usually sufficient for diagnosis, but tomograms and CT scans may be helpful for treatment planning. Neurological involvement seems to be predominantly limited to the severely displaced type III fracture.

Question

2) Rib Notching is seen in

a. Co Arctation of  Aorta

b. Marfan’s Syndrome

c. ??

d. ??

Answer

a. Co Arctation of Aorta
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Discussion: COARCTATION OF THE AORTA
Narrowing or constriction of the lumen of the aorta may occur anywhere along its length but is most common distal to the origin of the left subclavian artery near the insertion of the ligamentum arteriosum. Coarctation occurs in ~7% of patients with congenital heart disease, is twice as common in males as in females, and is most frequent in patients with gonadal dysgenesis. 

Explanation

Clinical manifestations depend on the site and extent of obstruction and the presence of associated cardiac anomalies, most commonly a bicuspid aortic valve. Aneurysmal arterial dilatation of the circle of Willis produces a high risk of sudden rupture and death.

· Most children and young adults with isolated, discrete coarctation are asymptomatic. 

· Headache, epistaxis, cold extremities, and claudication with exercise may occur, and attention is usually directed to the cardiovascular system when a heart murmur or hypertension in the upper extremities and absence, marked diminution, or delayed pulsations in the femoral arteries are detected on physical examination. 

· Enlarged and pulsatile collateral vessels may be palpated in the intercostal spaces anteriorly, in the axillae, or posteriorly in the interscapular area. 

· The upper extremities and thorax may be more developed than the lower extremities. 

· A midsystolic murmur over the anterior part of the chest, back, and spinous processes may become continuous if the lumen is narrowed sufficiently to result in a high-velocity jet across the lesion throughout the cardiac cycle. Additional systolic and continuous murmurs over the lateral thoracic wall may reflect increased flow through dilated and tortuous collateral vessels. 

· The ECG usually reveals LV hypertrophy. Roentgenograms may show a dilated left subclavian artery high on the left mediastinal border and a dilated ascending aorta. 

· Indentation of the aorta at the site of coarctation and pre- and poststenotic dilatation (the "3" sign) along the left paramediastinal shadow are almost pathognomonic. 

· Notching of the ribs, an important radiographic sign, is due to erosion by dilated collateral vessels. 

· Two-dimensional echocardiography from para- or suprasternal windows identifies the site and length of coarctation, while Doppler studies record and quantitate the pressure gradient. 

· Transesophageal echocardiography and magnetic resonance imaging or digital angiography allow visualization of the length and severity of the obstruction and the associated collateral arteries. In adults, cardiac catheterization is indicated primarily to evaluate the coronary arteries.

Comments

The chief hazards result from severe hypertension and include the development of cerebral aneurysms and hemorrhage, rupture of the aorta, premature coronary arteriosclerosis, LV failure, and infective endocarditis.
Tips : TREATMENT
Treatment is usually surgical; resection and end-to-end anastomosis or subclavian flap angioplasty are used commonly, although it may be necessary to use a tubular graft, patch, or bypass conduit if the narrowed segment is long. Systemic hypertension postoperatively, in the absence of residual coarctation, appears to be related to the duration of preoperative hypertension. Percutaneous balloon dilatation is controversial in native unoperated aortic coarctation but commonly successful for postsurgical recoarctation, often with deployment of a stent.

Question
3) Early radiological sign of Pulmonary Venous Hypertension in Chest X Ray is

a. Cephalisation of Veins

b. Pleural Effusion

c. Kerley B Lines??

Answer

a. Cephalisation of Veins

Reference

Mathew George First Edition Page 296
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	Radiological Grading of Pulmonary Edema

	Grade 1
	· Prominence of Upper Lobe veins

· Reverse Mustache Sign

· Stag Antler’s Sign

	Grade 2 (Interstitial Edema)
	· Kerley A Lines – thin non branching lines radiating from the hilum

· Kerley B Lines – Transverse thin lines of 1 to 3 cm, seen at the lung bases, lying perpendicular to the pleur

· Blurring of the outline of the central pulmonary vessels and hilum due to perivascular edema

· “Endo bronchial cuffing” – blurring seen around the end-on view of bronchi 

	Grade 3 (Alveolar Edema)
	· Bilateral fluffy shadows in the lung fields

· Confluence of fluffy shadows around hilum giving the “bat’s wing” appearance (bilateral perihilar opacity dense at the hilum, fading towards periphery)

· Pleural effusions at uncommon sites like lamellar effusion, interlobaar effusion and sub pulmonic effusion. Interlobar effusion might give the appearance of a tumour, but it disappears with treatment (hence called “Phantom”, “disappearing” or “vanishing” tumours)


Explanation

PULMONARY EDEMA.   In the normal individual, there is continuous passage of fluid from the pulmonary veins into adjacent interlobular lymphatics that return the fluid to the central mediastinal veins. If the lymphatic reserve is overcome by increased transudate as a result of elevated pulmonary venous pressure, the interlobular septa are thickened and become visible radiographically. Redistribution of blood flow to the upper lung zone, or “cephalization,” will occur following reduction in compliance or vasoconstriction in the lower lobes roughly paralleling the increase in pulmonary venous pressure. Interlobular septal lines, or Kerley B lines, are visible as thin horizontal lines present at both lung bases perpendicular to the lateral pleural surface on the frontal chest film. Prominent interstitial linear opacities throughout the lung reflect additional thickened septal lines. If the origin of the pulmonary interstitial edema is related to the cardiovascular system, the heart may be normal or enlarged, depending upon the chronicity of cardiac failure. In addition to cardiac failure, prominent interstitial lines may occur in a wide variety of noncardiac diseases including sarcoidosis, lymphatic spread of tumor, interstitial pneumonia, and asbestosis. When pulmonary interstitial edema is present, the lungs may be clear to auscultation—a clue that the extravascular fluid is confined to the interstitium. With further increases in pulmonary venous pressure above 25 mm Hg, there is leakage of fluid into the pulmonary air spaces leading to alveolar edema.

Comments

Radiographically, pulmonary alveolar edema typically involves the inner two-thirds of the lung, producing a “butterfly” or “bat wing” appearance An explanation for this pattern is that the outer third of the lung or cortex has better aeration, better compliance, and more efficient lymphatic drainage than the inner two-thirds, and for this reason fluid concentrates in the central portion of the lung. 

Tips

Distinguishing pulmonary edema caused by congestive heart failure from that caused by increased “capillary permeability” or “overhydration” pulmonary edema is often difficult. Recent studies have attempted to separate cardiovascular pulmonary edema from the other forms by definable characteristics such as change in heart size, width of the pulmonary vascular pedicle, blood flow distribution, interstitial thickening, and regional distribution of pulmonary edema. In these studies, cardiovascular pulmonary edema is characteristically associated with a large heart, vascular redistribution, diffuse distribution of pulmonary edema fluid, a widened vascular pedicle, and increased pulmonary blood volumes, septal lines, and pleural effusions. Overhydration pulmonary edema is characterized by a balanced blood flow and perihilar pulmonary edema. In capillary permeability pulmonary edema, there is no cardiac enlargement, the vascular pedicle is normal or reduced in size, no septal lines are found, and the pulmonary edema has a peripheral rather than central pattern.76,77

Question

4) Early sign / First sign of Left Atrial enlargement 

a. Posterior displacement of esophagus 

b. Widening of carinal angle 

c. Upper displacement of left bronchus 

d. Double contour / Double shadow of right border 

Answer

c. Upper Displacement of Left Bronchus
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Discussion
The left atrial appendage or auricle lies immediately below the left main stem bronchus in the frontal projection. The left atrial appendage normally forms a smooth and slightly concave segment of the left heart border. When the left atrial border is straightened or bulges laterally, atrial enlargement should be suspected. 

Enlargement of the left atrium and resultant elevation of the left main stem bronchus, calcification of the left atrial wall, the development of mural thrombi, and obliterative changes in the pulmonary vascular bed (see [For More Information] ) may all result from chronic MS.

Explanation

· The earliest sign is perhaps the straightening of the Left Heart Border. But that is not given in the choice. 

· Double Contour of the Right Border or Shadow within the shadow is a late manifestation that happens when the left atrium has overgrown the right atrium (it is the right shadow within the left shadow) and comes late

· The elevation of left main bronchus is the first step that leads to widening of carinal angle.

· Sometimes the left atrium enlarges without displacing the barium-filled esophagus because the esophagus may slide off the back of the left atrium to the left or right.

Comments

· Nonvascular pathology may simulate enlargement of the left atrial appendage. For example, a pericardial fibroma or cyst, lymphoma, or other mediastinal or pleural neoplasms may present as a convexity of the upper left mediastinal border. Congenital absence of the pericardium also causes bulging of the left atrial appendage. An important sign of left atrial enlargement in the frontal projection is elevation of the main stem bronchus so that the carinal angle is greater than the normal value of up to 75 degrees
Tips

· The esophagus lies immediately behind the left atrium and, when filled with contrast medium, can be used to locate the posterior border of the left atrial chamber. Normally the left atrium does not displace the esophagus, but when the left atrium is enlarged, posterior displacement of the esophagus from the area of the left main stem bronchus to the level of the left ventricle will occur. The normal left ventricle usually does not displace the esophagus but extends posterior and lateral to the esophagus. When both the left atrium and left ventricle are enlarged, the barium-filled esophagus may be pushed backward in one long curve. Sometimes the left atrium enlarges without displacing the barium-filled esophagus because the esophagus may slide off the back of the left atrium to the left or right. When the aorta is tortuous and dilated or when there is a scoliosis, the esophagus parallels the spinal curvature and cannot be used to evaluate left atrial size.

Question

5) Flaring of anterior end of ribs is seen in 

a. Scurvy

b. Rickets

c. ??

d. ??. 

Answer

b. Rickets
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In rickets, defective growth of bone results from retardation or suppression of normal growth of epiphyseal cartilage and of normal calcification. These changes depend on a deficiency in serum of calcium and phosphorus salts for mineralization. Cartilage cells fail to complete their normal cycle of proliferation and degeneration, and subsequent failure of capillary penetration occurs in a patchy manner. The result is a frayed, irregular epiphyseal line at the end of the shaft. Failure of osseous and cartilaginous matrix to mineralize in the zone of preparatory calcification, followed by deposition of newly formed uncalcified osteoid, results in a wide, irregular, frayed zone of nonrigid tissue (the rachitic metaphysis). This zone, responsible for many of the skeletal deformities, becomes compressed and bulges laterally, producing flaring of the ends of the bones and the rachitic rosary. 

Explanation

Self Explanatory. The answer is based on the exact words from Nelson

Comments

The diagnosis of scurvy is usually based on roentgenographic changes in the long bones, especially at their distal ends. Changes are greatest, as a rule, in the area of the knee. In the early stages, the appearance resembles that of simple atrophy of bone. The trabeculae of the shaft cannot be discerned, and the bone assumes a "ground-glass" appearance. The cortex is reduced to "pencil-point thinness," and the epiphyseal ends are sharply outlined. The white line of Fraenkel, which represents the zone of well-calcified cartilage, can be clearly discerned as an irregular but thickened white line at the metaphysis. The epiphyseal centers of ossification also have a ground-glass appearance and are surrounded by a white ring.

At this stage, scurvy cannot be diagnosed with certainty from the roentgenogram unless the zone of rarefaction under the white line at the metaphysis becomes apparent. The zone of rarefaction is a linear break in the bone proximal and parallel to the white line. Often, it does not traverse the shaft in its entire width and may be seen only in its lateral parts as a triangular defect. A spur, as a lateral prolongation of the white line, may be present. Epiphyseal separation may occur along the line of destruction, with linear displacement or compression of the epiphysis against the shaft. Subperiosteal hemorrhages are not visible roentgenographically in active scurvy. During healing, however, the elevated periosteum becomes calcified, and the affected bone assumes a dumbbell or club shape.

Tips : Cartilage Hair Hypoplasia

In 1965 an unusual form of short-limbed dwarfism with frequent and severe infections was reported among the Pennsylvania Amish; non-Amish cases have since been described. Features include short and pudgy hands; redundant skin; hyperextensible joints of hands and feet but an inability to extend the elbows completely; and fine, sparse, light hair and eyebrows. Radiographically, the bones show scalloping and sclerotic or cystic changes in the metaphyses and flaring of the costochondral junctions of the ribs. Severe and often fatal varicella infections, progressive vaccinia, and vaccine-associated poliomyelitis have been observed.

Question

6) The common feature of Aortitis is 

a. Calcification of Ascending Aorta

b. Calcification of descending aorta 

c. ??

d. ??

Answer

A. Calcification of Ascending Aorta
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Linear calcifications in the wall of the ascending aorta are seen in syphilitic aortitis but are nonspecific and are observed in degenerative disease as well.

Explanation

Self Explanatory

Comments

Calcification of the aortic valve is uncommon in patients with pure AR but is often present in patients with combined AS and AR. 

Tips

Severe, aneurysmal dilatation of the aorta should suggest that aortic root disease (e.g., Marfan syndrome, cystic medionecrosis, or annuloaortic ectasia) is responsible for the AR.

Question

7) Which is not a common Radiologicla finding in Ileocaecal Tuberculosis

a. Apple core appearance of caecum

b. Pulled up caecum 

c. Narrow terminal ileum 

d. Change in angle of ileocaecal juncn 


Answer

Apple  Core Appearance of Caecum

Reference

Oxford Textbook of Surgery
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Tuberculosis was recognized as early as the fourth century BC, and was known as phthisis, lupus, scrofula, or Pott's disease, until the identity was established by Robert Koch in 1882. Hippocrates stated that “phthisical persons die if diarrhoea sets in and it is a mortal symptom” The severity of intestinal tuberculosis was known even at that time.

The terminal ileum and ileocaecal junction are the sites most commonly affected by tuberculosis. The other regions to be affected are, in decreasing order of frequency, colon, jejunum, rectum and anal canal, duodenum, stomach, and oesophagus. The site of predilection is dictated by the abundance of lympoid tissue, rate of absorption of the intestinal contents, prolonged stasis, providing longer time of contact with mucosa, and reduced digestive activity.

Explanation

Barium meal series, barium enema, and small bowel enemata (enteroclysis) are useful investigative procedures in the diagnosis of gastrointestinal tuberculosis. Barium swallow may show compression of the oesophagus by a mediastinal node, and ulceration. Altered motility and irritability of the small intestine are amongst the earliest signs.
Localized areas of irregular, thick, distorted, and angulated folds, filling defects, and dilated loops and areas of stenosis may be seen in small bowel disease. Internal or external fistulae are less common.

The caecum and ascending colon are contracted and irregular, and straightening of the ileocaecal junction occurs in ileocaecal tuberculosis. A cocoon may form, and barium enema may show colonic or rectal stricture. Rapid transit and lack of barium retention in an inflamed segment of small bowel (Sherlin's sign) may accompany ulcerative lesions of the intestine. A thin linear barium streak (string sign) may be a sign of small bowel stenosis. Small bowel biopsy is sometimes useful. Samples for bacteriological and histological examination can be obtained from the large bowel and upper gastrointestinal tract by endoscopy. Colonoscopy may reveal ulcerating lesions in the caecum and ascending colon and constricting lesions of the colon; these may resemble malignancy of the colon. Biopsy of these lesions may reveal caseating granulomas and tubercle bacilli. It is important to realize that malignancy may coexist with tuberculosis.

Comments

Haematological investigations disclose varying degrees of anaemia, leucopenia with relative lymphocytosis, and a raised ESR. The Mantoux test is usually strongly positive. Intestinal involvement may result inthe passage of occult blood. Evidence of tuberculosis is seen on chest radiographs in one-third of patients. Plain radiograph of the abdomen may show calcified nodes or multiple fluid levels.

Tips

Ultrasonography or CT scan may disclose either generalized or loculated ascites, mesenteric or intestinal mass, thickening of the ileum, caecum, or colon, or dilated loops of intestine. Analysis and culture of ascitic fluid and guinea-pig inoculation will establish the diagnosis. The protein content of ascitic fluid is usually more than 3 g/dl unless cirrhosis is present, and lymphocytosis is present. The tubercle bacillus is seldom found on staining. Needle biopsy specimens of the peritoneum may be useful.

Question

8) Best investigation for intersitial lung disease.. 

a. HRCT 

b. CXR

c. MRI

d. Bronchoscopy

Answer

a. HRCT
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HRCT is superior to the plain chest x-ray for early detection and confirmation of suspected ILD. Also, HRCT allows better assessment of the extent and distribution of disease, and it is especially useful in the investigation of patients with a normal chest radiograph. Coexisting disease is often best recognized on HRCT scanning, e.g., mediastinal adenopathy, carcinoma, or emphysema. In the appropriate clinical setting HRCT may be sufficiently characteristic to preclude the need for lung biopsy in IPF, sarcoidosis, hypersensitivity pneumonitis, asbestosis, lymphangitic carcinoma, and PLCH. When a lung biopsy is required, HRCT scanning is useful for determining the most appropriate area from which biopsy samples should be taken

Explanation

Self Explanatory

Comments

The other tests used for Interstitial Lung Diseases would inlcude

Radionuclide Scanning:Gallium-67 lung scanning is of limited value in evaluating the inflammatory component of ILD. An accelerated clearance from the lung of soluble aerosolized hydrophilic radionuclides such as 99mTc-diethylenetriamene pentaacetate (DTPA) is an index of pulmonary epithelial permeability that results from inflammation. This test may provide a means of assessing the activity of ILD. Normal 99mTc-DTPA clearance in IPF predicts stable disease, while rapid clearance identifies patients at risk for deterioration.

Pulmonary Function Testing:Spirometry and Lung Volumes  Measurement of lung function is important in assessing the extent of pulmonary involvement in patients with ILD. Most forms of ILD produce a restrictive defect with reduced total lung capacity (TLC), functional residual capacity, and residual volume. Forced expiratory volume in one second (FEV1) and forced vital capacity (FVC) are reduced, but these changes are related to the decreased TLC. The FEV1/FVC ratio is usually normal or increased. Reductions in lung volumes increase as lung stiffness worsens with disease progression. A few disorders (uncommon in sarcoidosis and hypersensitivity pneumonitis, while common in tuberous sclerosis and LAM) produce interstitial opacities on chest x-ray and obstructive airflow limitation on lung function testing.

Diffusing Capacity:  A reduction in the diffusing capacity of the lung for carbon monoxide DLCO is a common but nonspecific finding in most ILDs. This decrease is due, in part, to effacement of the alveolar capillary units but, more importantly, to mismatching of ventilation and perfusion (V/Q). Lung regions with reduced compliance due to either fibrosis or cellular infiltration may be poorly ventilated but may still maintain adequate blood flow and V/Q in these regions act like true venous admixture. The severity of the reduction in DLCO does not correlate with disease stage.

Arterial Blood Gas:  The resting arterial blood gas may be normal or reveal hypoxemia (secondary to a mismatching of ventilation to perfusion) and respiratory alkalosis. A normal arterial O2 tension (or saturation by oximetry) at rest does not rule out significant hypoxemia during exercise or sleep. CO2 retention is rare and is usually a manifestation of end-stage disease.

Cardiopulmonary Exercise Testing:  Because hypoxemia at rest is not always present and because severe exercise-induced hypoxemia may go undetected, it is useful to perform exercise testing with measurement of arterial blood gases to detect abnormalities of gas exchange. Arterial oxygen desaturation, a failure to decrease dead space appropriately with exercise [i.e., a high VD/VT ratio], and an excessive increase in respiratory rate with a lower-than-expected recruitment of tidal volume provide useful information about physiologic abnormalities and extent of disease. Serial assessment of resting and exercise gas exchange is an excellent method for following disease activity and responsiveness to treatment, especially in patients with IPF.

Tips

Fibre optic Bronchoscopy and Bronchoalveolar Lavage (BAL)

In selected diseases (e.g., sarcoidosis, hypersensitivity pneumonitis, DAHs, cancer, pulmonary alveolar proteinosis), cellular analysis of BAL fluid may be useful in narrowing the differential diagnostic possibilities among various types of ILD. The role for BAL in defining the stage of disease and assessment of disease progression or response to therapy remains poorly understood, and the usefulness of BAL in the clinical assessment and management remains to be established.

Question

9) Allergic Reactions to Contrast Agents are 

a. Anaphylactoid reactions 

b. IgE mediated reactions 

c. Urticaria

d. Edema

Answer

a. Anaphylactoid reactions
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Discussion

CT is safe and reliable. Radiation exposure is between 3 and 5 cGy per examination. The most frequent complications are associated with use of intravenous contrast agents. Two broad categories of contrast media, ionic and nonionic, are in use. Ionic agents are relatively safe and inexpensive but cause a higher incidence of toxicity reactions than nonionic agents.

Nephrotoxicity caused by contrast administration (contrast nephropathy) may result from hemodynamic changes, tubular obstruction and cell damage, or immunologic reactions to contrast agents. A rise in serum creatinine of at least 85 umol/L (1 mg/dL) within 48 h of contrast administration is often used as a definition of contrast nephropathy, although other causes of acute renal failure must be excluded. The prognosis is usually favorable, with serum creatinine levels returning to baseline within 1 to 2 weeks. Risk factors for contrast nephropathy include advanced age, preexisting renal disease, diabetes, dehydration, and high contrast dose. Patients with diabetes and those with mild renal failure should be well hydrated prior to the administration of nonionic agents. Nonionic, low-osmolar media produce fewer abnormalities in renal blood flow and less endothelial cell damage than ionic agents 

A sensation of heat, pain, nausea, and vomiting are well-known side effects following intravenous administration of ionic contrast media, and they become more important as studies require longer imaging times and repeated contrast injections. Pain and the sensation of heat are probably due to the osmolality of the agent and vasodilation. These side effects are less intense or nonexistent with nonionic contrast media.

Explanations

Anaphylactoid reactions to intravenous contrast media range from mild hives to bronchospasm to acute anaphylaxis and death. The pathogenesis of these allergic reactions is not fully understood, but it is thought to include the release of mediators such as histamine, antibody-antigen reactions, and complement activation. 

Comments

Severe allergic reactions occur in approximately 0.04% of patients receiving nonionic media, sixfold fewer than with ionic media. Risk factors include a history of prior contrast reaction, allergy (asthma and hay fever), and cardiac disease. In these patients, a noncontrast CT or MRI procedure should be considered as an alternative to contrast administration. If contrast is absolutely required, a nonionic agent should be used in conjunction with pretreatment with glucocorticoids and antihistamines. 

Tips

Patients with allergic reactions to iodinated contrast material do not usually react against gadolinium-based magnetic resonance (MR) contrast material, although it would be wise to pretreat in a similar fashion prior to MR contrast administration

Question 

10) 10. Best for GFR measurement 

a. DTPA 

b. DMSA 

c. MAG

d. ??

Answer

a. DTPA
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Discussion : TECHNETIUM TC 99M PENTETATE (Systemic)

· Commonly used brand name(s):

· AN-DTPA; 

· DTPA (Chelate) Multidose; 

· Frosstimage DTPA; 

· TechneScan DTPA; 

· Techneplex.
· Renal imaging, radionuclide- Technetium Tc 99m pentetate is indicated as a renal imaging agent to evaluate kidney size, position, configuration, and function, especially in parenchymal disorders. 

· Renal perfusion studies-Technetium Tc 99m pentetate is indicated to assess renal perfusion. 

· Glomerular filtration rate determination-Technetium Tc 99m pentetate is indicated in excretion studies to estimate glomerular filtration rate (GFR). 

· Brain imaging, radionuclide-Technetium Tc 99m pentetate is indicated as a brain imaging agent to detect and evaluate intracranial lesions. Although technetium Tc 99m pentetate is an acceptable brain imaging agent, it is being replaced by computed tomography (CT) and magnetic resonance imaging (MRI).

· [Cisternography, radionuclide] - Technetium Tc 99m pentetate is used to evaluate cerebrospinal fluid (CSF) flow through ventriculoperitoneal and lumboperitoneal shunts.

· [Lung imaging, radionuclide] - Technetium Tc 99m pentetate administered by inhalation as an aerosol is used to assess airway patency, especially in conjunction with perfusion lung imaging to evaluate pulmonary embolism. 

Explanation

Self Explanatory

Comments : TECHNETIUM TC 99M SUCCIMER  (Systemic)
· VA CLASSIFICATION (Primary)
· Commonly used brand name(s):

· MPI DMSA Kidney Reagent.
· Mechanism of action/Effect:
· Based on its clearance through the urinary tract. A significant amount is retained in the proximal tubular cells of the renal cortex long enough to allow external detection by means of a scintillation camera.

Question

11) Most sensitive phase to radiotherapy 

a. G2M 

b. G2 

c. S 

d. ??

Answer

G2M

Reference:

Oxford Textbook of Surgery 43.1 

Sabiston Figure 20:32
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Discussion :
Radiation sensitivity is a function of the position of the cell in the replication cycle. Although this shows some variation between cell lines, cells in the M stage are most sensitive, while those in S stage are least sensitive. Cells in G1 and early S show intermediate sensitivity, although cells at the G1/S interphase are usually sensitive. The effectiveness of a radiation dose therefore depends on the distribution of cell ages and the variation of sensitivity with age. Radiation delays the progression of cells through the cell cycle: this effect is dependent on cell line, dose, and cell age at irradiation. The delay is maximal for cells in G2; the result is a rapid decline in the mitotic index, as cells accumulate in G2 but cannot enter M. After a period of time which varies with cell line and radiation dose, surviving cells begin to progress through the cell cycle, and the mitotic index returns to normal.

Explanation

Self Explanatory

Comments

After stimulation by an antigen or another type of mitogen, small lymphocytes are activated. They are converted from the resting G0 phase to the active G1 phase. The G1 phase lasts 10 hours or longer before DNA synthesis (S phase) begins. The S phase lasts about 10 hours and is followed by a short (2 to 4 hours) G2 phase before mitosis (M phase). M phase is relatively brief, usually less than 2 to 3 hours, after which the cells are returned to the G1 phase. The susceptibility of the cell to the immunosuppressive agents used in transplantation varies with the phase of the cycle. Periods of intense nucleic acid synthesis, particularly S phase, are most vulnerable to the antimetabolites. 

Tips
The normal cell cycle proceeds as G1 ( S ( G2 ( M ( G1

Some times after M the cels go into a state of rest called G0. Then they come back to G1 ie G0 ( G1 ( S ( G2 ( M ( G1

And certain drugs act over certain phase 
	Phase
	Drugs

	G1
	Vinblastine

	S
	Methotrexate, Cytarabine, 6-TG,6-MP, Hydroxyurea

Mitomycin C, Doxorubicin, Daunorubicin

	G2
	Daunorubicin, Bleomycin, Etoposide

	M
	Vincristine, Vinblastine, Paclitaxel


Question
12. In photoelectric effect, the electromagnetic radiation 

a. interacts with electron in outermost orbit 

b. interacts with bound electrons 

c. does not interact 

d. ??

Answer

a. Interacts with electrons in the outermost orbit

Reference

Physics books, Harrison 15th Edition Chapter 394
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Discussion

The photoelectric effect is a quantum electronic phenomenon in which electrons are emitted from matter after the absorption of energy from electromagnetic radiation such as x-rays or visible light. The emitted electrons can be referred to as photoelectrons in this context. The effect is also termed the Hertz Effect, due to its discovery by Heinrich Rudolf Hertz, although the term has generally fallen out of use.

Study of the photoelectric effect led to important steps in understanding the quantum nature of light and electrons and influenced the formation of the concept of wave–particle duality

Explanation

Light behaves (in some cases) like particles (photons) little packets (or quanta) of energy. Light rays can be thought of as trains of photons. When a photon of sufficient energy strikes a metal atom an outer electron can absorb the energy from the photon and be ejected (a process called photoemission). The liberated electron is then called a photoelectron.
Comments

The photoelectric effect was first noticed by Alexandre-Edmond Becquerel who created an actinometer. It was finally explained by Albert Einstein who won the Nobel Prize in Physics (in 1921) for his work.
Tips

An x-ray photon may not be absorbed as it passes through the body.   It may, however, lose energy when it interacts with atoms in the body tissues.  This process creates scatter radiation and is known as the Compton effect.  When a photon ejects an outer shell electron from an atom, the ejected electron is called a Compton electron or a secondary electron.






