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Radiation physics. protectivr
TO.ICS e me&sures & Radiological procdures,

l).Radiations and production of X-rays
2) X-ray generators
3] Basic interactions between X-Rays and matter4l Attenuation.
5l Filters and grids.
6] Luminescent screens.

il::'.1flf#hoto€raphic 
characteristics of X-rav film & firrn processing

9l Ultrasound.
l0] Radiation,s hazards and prot€ction.
I ll Digiral Radiosraohv.
l2] Nuclear magnitic resonanc".
l3] Magnetic resonance imaging.

llj Yj:ry**j"g of fitrns lchimistry of Devetoper, fixer etc.r Jl Lrry processrng - chemistry of films & its p.o""..inn_
I 6l Radiotogical proceduresr rVU, barium ;;;;;;; ;"s*de pyerography .fistulography, sialography, DCG) 

."rw6rou'

PAPER-I

PAPER- II

Radiological Imaging in congenital & systemic diseases_ Ia. Kesplratory system: congenital anomalies, pediatric chest, chest wall, pleura,diaphragm, Mediastinum, puf-."ury iir"",i.,ir,-ii.*ay obstruction, pulmonary

b. Cardio-vascular system: Conienital heart Disease,s, Ieft+o-right shunts Cyanoticheart diseases.Acquired valvritar h;;;;;j;eiri rreart disease,Pulmonary circulation, cardiomyop"rhy, ;*dl;;d ;, pericardium, thoracicaorta.
c. Gastro Intestinal rract: oesophagus, Stomach, Duodenum, Small intestine large, fwel, mesentry & omentum, pediatric abdomen. 

- --"*
o. nepato-biliary: Liver, Biliary ract, pancreas.

PAPER-III
Radiological Imaging ir congenital & systemic diseases_tra. sketetat system: Skeletal trauma beniga lesions, malignant lesions,Myeloproliferative & simirar disord";, -";;"ii;;;"nao".ir" diseascs, skeretardysplasias and malformation TdT-* j9il;ir"*"I i"* ana :oint infection,

, radio.lo8}.of soft tissues, musculo-skeletil .y."_ ;;irild*r.o. uenrb-unnary system: Renal parenchymal diseases, Renal masses. calculusdisease and urinaryobstruction, r.ina.y Uf"aa". *lir"rt te, Reno-vascular

z{/)rt* tffd"tummfugr^do 
Y. S^.L&y

*,*ffi'dffi,fle**

M.n. (RAnronrAGNOSrS)



-D o GI GS I
GOAL:- The broad goal of the teaching & training ofpost-gmduate student in Radio_Diagnosis is to

il*:,*H 
understand & implement the knowledge regarding the role of various imaging

irlf;,.,fl$: T:nagement 
of different clinical conditions. At the end of his/her training,

capable to take up a career in teaching institution or in diagnostic center or in research..

OBJECTIVES :-
a) Knowledge:- At the end ofthe course the student shall be able to:t) Exptain the inreraction of tite X-rays *il;;;;;;jr""" an i.ug".
il"T:ilil:mith the principles "r'-i"" i'.girg "."i"ii,i"r 

1.. gi. usrcr,rvru ; c
in medicine.
3) Explain the biological hazards of ionizing radiation & protective measures.4) Explain the normal Anatomy, physiolog;o;;;"r.id"r, 

""a 
,f,eir deviation fromnormal) & its

consequenc€s.

:Jr::Hil^ "e 
tundamenral aspects of embryology & alteration in development witlr

congenital anomalies.
6) select appropriate imaging modality for- study ofspecific condition.

lr""Ti[[.*" -te of imigiig, pre-oferative, i"i._"p"i"tir. a post_operative

8) Evaluate rore of imasinp modalities in various therapeutic apprications (rnterventionalRadiology)
9) Update information about recent advances in imaging sciences.

Jli..T"Tfllgfanize 
& supervis" tr,. aiusno,ii. !;;;;;. ro ensue quarity

b) Skills:-
Atthe end of the course the student shall be able to :
1) Make use ofconventional & other imaging sciices to achieve definitive diagnosis.2) Analyse & interpret imaging data.
J) Demonstrate dle ski's of sorving Scientific & crinical problems & decision making.

ll,3:,;,::",u','. 
as a selfidirecteil"u-;;";;;;;"-"1#iiiing 

"a,"arionar 
needs,

appropriate leaming resources.
S).Demonstrate Comperence in basic concepts of research methodology & be able tocritically aualyse
relevant literature.

c) Integration-
Knowledge acquired in Radio diagnosis shall help the students to integrate imagingtechniques
with structure & function of the human body in health & disease.



PAPER-ry

Miscellaneous, Interventional Radiology & Recent advances and Newer imaging.

disorders, injuries, Renal failure andtransplantation, pediatric uroradiologyImaging in obstrerics and gynecology, i.;g;;;i#;;-'" "
c.NS: Skult, Intra-cranial t"uro.r, lnt "oiiuft;i#;;, cerebro-vascular
disease, cranial and intracranial rnulfo.."tin, aurrn"',"c-df-jl'rt.U"n"".,
degenerative diseases of spine infections "Gi;;t";i;#;r.

a) Orbit , ENT, dental
b) Reticuloendothelialsystem
c) Interventional radiology:

I. HSG & FTR
II. 4 vessel angiography

Il PUqy intervention( PTBD,PTC)
TV. PCN
V. Laser ablation ofvaricose veins

_VI. RFA/ chemoembolisation of hepatic tumour and malformations.MI. Vertebroplasty.
MIL Hemangioma and A\/It4 management.

c.



Syllabus for MD

I
2
3
4
5

Radiation
Production ofX -Rays
X- Ray Generators :

6. Filters
7. X- Ray beam restrictors
8. Physical characteristics ofx- Ray films & film processins
9. Photographic characteristics ofX- nay fiIrn. 

-'-'---"'"
l0.FIuroscopic imaging and image intensifier

l1 Y"yrq.& recording of the Fluroscopic Image
12. The Radiographic Image
13. Geomeny ofthe Radiographic Image
I 4, Computed Tomography
I5. Ultrasound
I 6. Digital Radiography
I 7. Nuclear Magnetic Resonance
I 8. Magnetic Resonance Imaging
19. Radiarion hozards & protJction
20 Electric & Protection
2l . Cine Angiography:
2_2. Afomrc structure, Radioactive Isotopes & Gamma Camera
23. Positron Emission Tomography
24. Digiral Subrraction AngiJgraphy
25. Catheters, guides wire{ diiators, balloons & stenrs

^9 li:g_""t Achieving & Communicating Sv.t". fieCSl27. DICOM

Basic Interaction between X- Rays and Matter
Attenuation

B. DARK ROOM TECHNIOUES:

l. Intensifuing screens /construction, types and advantages :2. Rare earth intensi$ing screens:
3. Intensificationfactor:
4. Cassette: .construction & care5. Faccors affecting image details :6. Factors affecting image contrast & densiry :7. Grids : consfuction & tvoes
8. Cones & collimeter :

9. X Ray films -construction, t)?€s & storage :



C. BASIC RADIOLOGY

I. IMAGING TECHNIQUIES AND MODALITIES
a) Departnent Organization: Digital Imaging and pACS:

i. Digital imaging and pACS: pichrre Reriving and communication
System

ii. Digital Imaging and pACS: what should a radiologist expect from
PACS

iii. Digital Imaging and pACS: Image processing in Computed
Radioeraphy

b. Intravascular Contrast Mldia
c. Whole body Computed Tomography: Recent Advances

!. Masnetic Resonance l."ging-nu.i" nih.bi;;'-' -*"e. Ultrasound : general principles
f. Radionuclideimaging

i. Radionuclide imaging: General principles
ii. Radionuclide imaging: pediatric Nuclear Medicineg. Dual Energy X-ray Absorptiometry

h. Funcrional and physiologLal Imajingi. Medicolegal issues in DLgnostic i.act"iology
.1. Radiation Protection and patient doses in iiagnostic radiology

II. RESPIRATORY SYSTEM ;
1.1 Techniques of Investigations
l.l I Standard Techniques
1.1.2 Tomography: a) Conventional film Tomography

b) Computed Tomography
I .1.3 Digiral Radiography
I .l .4 Magneric Resonance Imaging
I.l.5 Radionuclide Imaging a) Venrilation

b) Other thoracic scanning techniquesl.l .6 Ultrasound
1.1.7 Angiography
I .1.8 Lung Biopsy & Other Interventional Techniques.
1.2 Normal Chest:

l.l I 3" Lungs @adiological Analomy) & CT Terminology)
1.2.2 The Cenral Airways
1.2.3 The Lungs beyond Hila
l.2.4TheHita
1.2.5 The Mediastinum :

a) CT & MRI
b) Plain film appearances
i. The junctional lines:

_ii The right Mediastinum above azygous vein
iii. The left Mediastinum above Aortic archiv. vi) The supra aortic Mediastinum on iuil*l ui"*v. v ) The right Middle Mediastinum border below azysous arch.y! vi) The Ieft cardiac border below ao.ti" 

"."i-- 
' *'""*

vii. vii) The para spinal lines
viii. viii) The retrostemal line
I .2.6 The Diaphragm



1.3 The Chest WaIl, pleura &
1.3.1 Chest WaIl:
i) Soft tissue /Breasts

Diphragm

ii) Ribs /Stemunl/Clavicle, Spine
1.3.2 The Pleura :

i) Normal pleura
ii) Pleural patholopies

t.3.3 The Diaphragm :
i) Height/ Eventration/I,Iovements/paralysis
i i) Hemias/Trauma/l.,leoplasm

l.,t The Mediastinum :
1.4.1 Techniques. .
I.4.2 Mediasrinal Masses: i) Thyroid./ para Thyroid MesseVThymic tumors/Tymichyperplasia,/Teratoma,/ Cermcell Tumor.

i i) Mediastinal lymphadenopthy
iii) Neurogenic Tumors
iv) Extra medullar heamatopeyMesenchymal Iumors/Hemarationof / Mediastinal iipomatosis/ Aneusyrum

1.4.3 Differential Diagnosis:
1.,1.,1 Other Mediastinal Lesions: i) Acute/ fibrosing Medlastinitis
1.5 Pulmonary Iafections in Adults .
I.5. I Pneumonia
1.5.2 Associated features and complications ofpneumonia
1.5.3 Pulmonary tuberculosis
I.5.4 HIV & AIDS

1.6 Large Airway Obstruction :
1'6't collapse Generar features /co,apse of individuar robes / entire lung/ segmentalcollapse/
Rounded /obsaucdve collapse
1.6.2 Obshrrctive pneumonities/ Bronchoscope/Broncheietasis
1.7 Pu-bnonary lobar Collapse essential considerations :
1.8 Chronic inflow Obsh:uction ;
I .8. I Asthama:
1.8.2 Choronic Bronchitis and Emphysema
1.8.3 Bronchiolitis
1.9 Pulmonary Neoplasms :
I Bronchial Carcinomas
2 Benign Pulmonary Tumors
3 Malignant Lymphoma
4 Metastases
5 The solitary pulmonary Nodule
2.0 Dilfuse Pulnonary. Dieease / Induskial Lung DiseaEe / HRCT :I Pulmonary Oedema :

2 Diffirse pulmonary Haemonhage
3 Inhalation ofparticulate matter
4 Diffirse pulmonary Fibrosis
5-Sarcoidosis / collagen vascurar Disease r systemic vascuritidis r Lymphoid Disordersof Lungs / Pulmonary Eosinophilia r Drug injuced Lurg il;;"



2.1 Chest Trauma :
2.2 Pulmonary Thromboembolism I

^Imaging 
Chest Radiograph,/ Radionuclide Study r pulrnonary Arteriography/ CT / MRI2.3 .Post Operative & Criticrtly ill patients :

I Cardiopulmonary Disease
2 Post Thoracotomy Radiograph
3 Support and Monitoring apparatus
4 Radiation Therapy
2.,1 Chest Radiography after Lung Transplantation :
2.5 Congenital Pulmonary Anamolies :
I Abnormal Development oflung Bud
2 Abnormalities of separation ofthe lung had from the foregut
3 Abnormalities of pulmonary Vasculadre
4 Ectopic of Hamartomatous Development
2.6 The Infant and yo-ng Child :
I Pathologies of Diaphragm
2 Pleural Abnormalities
3 Inflammation
4 Airway Obstruction
5 Diffuse Lung Disease .

6 Respiratory Distress in Newbom Baby
2.7 Interventional Technigues in Thoiacs:
I Biopsy Procedures
2 Thoracic Drainage procedure
3 Thoracic Syrnpathectomy
4 Therapeutic Embolisation
5 Dilatation & Stenting Techniques
6 Extraction Techniques.

III. THE HEART AND GREAT }'ESSELS
3.1 Cardiac Anatomy and Enlargement_ :
3.1. I Plain Radiography
3.1.2 Enlargement of various chambers on plain Radiography
3.2 Magnetic Resonance ofHeart and Circulation .
3.3 Congenital Heart Disease :

I General Principles
2 Left to right shunts .

3 Central Sinuses
4 Other Congenital Heart Disease
3.4 Aquired Heart Disease: i) Non Rheumatic/ Rheumatic Mitral VD
ii) Tricuspid VD
iii) Aortic VD
3-.5,Ischaemic Heart Disese : i) Coronary Ateriography
ii) Left Venkiculography
iii) Angina Pectoris
iv) Myocardial Infarction
v) Mechanical Complication of MI
3..6 Pumlonary Circulation ; i) Anatomy and physiology
ii) Pulmonary Vascularity in Heart Disease

iir] fi!1o1aV ,trterial hypertension/ Its Imaging
iv) MR in Pulmonary Vascular Abnormalitiei .



IV .THE GASTROINTESTINAL TRACT:

The Esophagus
1 Anatomy -and Functions
2 Methods of Examination
3 Pathologies ofEsophagus
4 Motility Disorders
5 Extrinsic lesions/ miscellaneous conditions

The stomach
I Radiological anatomy and methods of examination
2 Inflammatory Diseases
3 Neoplastic Conditions
4 Radionuclide Studies in Stomach

Tl-re Duodenurn
I Anatomy and Normal Appearances
2 Methods of Radiological Examination
3 Peptic ulceration
4 Gastro heterotopia /diverticula
5 Neoplasms benign and malignant

The Small Intestine
I Anatomy and normal appearances
2 Methods of radiological examination
3 Crohns disease/Coeliac Disease/l.leoplasms/various conditions

The Large Bowel
I Anatomy and Normal Appearances
2 Methods of Radiological Examination
3 Tumors
4 Diverticular Disease
5 Colitis
6 Aids
7 Miscellaneous Conditions

Peritoneum, Mesentery and Omentum
I Peritoneal spaces and reflections
2 Abnormalities of Peritoneum
3 Abnormalities of Mesentry
4 Abnormalities of greater Omentum

Gastrointestinal Angiography.
1 General Consideration
2 Castro intestinal bleeding

3.7 Cadiomyopathy, Cardio Tumors, Trauma
3.8 The Imaging of Prosthetic Cardiac .Valves
3.9 The pericardium
3.10 Thoracic Aorta



Interventionat Radiology in Gastrointestinal tract
I Introduction
2 Esophagus
.3 Stomach and Duodenum
4 Small Intestine
5 Colon and Rectum

I Normal and variant Anatomy
2 Liver Imaging Techniques
3 Diffuse Disease
4 Focal Disease
5 Intervention

Pediatric Gastrointestinal Radiology
I The Neonate
2 The Infant and Older Child

Y. Liver, Biliary tract, pancreas, Endocrine System and Lymphoma
Liver

The Biliary Tract
I Anatomic Consideration
2 Methods of investigation
3 Biliary Disorders

Interventional Techniques Hepatobiliary System
I Liver Biopsy
2 Biliary Obstruction
3 Malignant Biliary Obstruction
4 Percutaneous Cholangiography and Biliary Drainage procedures
5 Vascular Interventional Techniques in Hepatobili.i Syrt"-

The Pancreas
I Embryology and Anatomy
2 Congenital Anomalies
3 Multisystem Diseases with pancreatic involvement
4 Pancreatitis
5 Pancreatic Neoplasms
6 Trauma
7 Interventional Radiology in pancreas

Irnaging ofthe Endocrine System :

I Hypothalamic-pituitary Axis
2 Pineal Gland
3 Thy'oid Gland
4 Parathyroid Gland
5 Pancreatic & Gastrointestinal Endocrine Disorders
6 Carcinoid Tumors
7 Adrenal Glands
8 Female Reproductive System .
9 Male Reproductive Syst€m



Reticuloendothelial Disorders : Lymphoma
I Epidermilogy
2 Histopathological Classification
3 Staging Investigation and Management
4 Exkanodal Manifestation of Lymphoma
5 Monitoring response to therapy

Reticuloendothenial Disorders: The Spleen
I Imaging Techniques
2 Normal Anatomy
3 Splenomegaly
4 Benigr Mass Lesions
5 Malignant Mass Lesions
6 Splenic Trauma

VI Genito Urinary Tract :
6.1 Methods of Investigation :
6.2 Radionuclide Imaging in Genito Urinary Tract :
6.3 Urodyramics
6.4 Reno Vascular Disease:
6.4.1 Renal Arte riography
6.4.2 Vascular Abnormalities
6.4.3 Radiological Management of Reno Vascular Disease
6.5 Renal Parench)rmal Disease
6.5. I Normal Appearance
6.5.2 Renal Parenchymal Disease
6.5.3 Parasitic Infections
6.6 Renal Masees :
6.6.1 Methods of Analysis
6.6.2 Pathological Renal Masses
6.3 Neoplastic Renal Masses
5.7 Calculus Disease & Urothelial Lesions
6.7.1 Calculus Disease
6. 7.2 Nephrocalcinosis
6.7.3 Urothelial Tumors
6.8 Urinary Obsfr uction:
6.8.1 Pathophysiology
6.8.2 Causes of Obstruction
6.9X.adiological Evaluation ofllrinary Bladder, prostrate & Urethra :
6. I O Injuries to the Genito Urinar1r Tract :
6.11 Renal Failure and Transplantation :
6.12 Interventional Uroradiology :
6. I 3 Imaging of the Kidneys & Urinary Tract in Children
6.13.1 Embryology
6.13.2 Techniques .

6. 13.3 Interventional procedure',
6.1,1 Imaging of Paediatric pelwis :
6.14.I Imaging Techniques ;
6.14.2 Normal Anatomy
6. 14.3 Congenital Anomalies
6.14.4 Pelvis Masses
6.14.5 Sootal Disease



VII Skeletal System :
7.1 Skeletal Trauma
7.2 Bone Tumors : Geuerals Characteristic & Benign Lesions
7.3 Bone Tumors : Malignant ksions
7.4 Myelproliferative and Similar Disorders
7.4.1 Generalised/Localised Decreased in Bone Density
7.4.2 GeneralisedlLocalised Increased in Bone Densiw
7.4.3 Delayed Skeletal Matuariry
7,5 Metabolic and Endocrine disease of the Skeletal

l.: :rybtal Dysplasias and Malformation S)mdrome
7.7 Joints Diseases :
7.7.1 Rhumatiod Arrhritis
7.7.2 Other Connective Tissue Disease

!.7-.3 lrV stal Deposition Arthropathy
7 .7.4 Degenerative Joint Disorders/iegenerative spine

].].j armoqranhy/ HpOA/ pachy Deinoperiostriiis
7.8 Bone and Sofit tissue Infection :
7.9 Imaging ofSofit tissue :
7.10 Bone Tunors in Children :
7.10.1 Imaging approach
7.10.2 Beniga Bone Tumors
7.10.3 Malignant Bone Tumors
7.1 I TheRadiology ofNon Accidental Injry in Children :
7.12 Paediakic Musculo -Skeletal Trauna
7.13 Radiology ofArthritides in Children
7.1,1 Radiologr of Soft tiseue in Children
7.15 Bone and Soft tissue infection in Children.
VIII. The Reproductive System :
8.1 Ultrasound in Obetetrics and Gynaecologr
8. l.l Indication
8.1.2 Instrumentation in US Techniques
8.I .3 Gynecological inferrility
8.1.4 Assesing Tubal patencv
8.2 Imaging in Gynaecology
8.3 Hysteroaalpingography
8.4 The Breast & its Imaging
8.5 Breast Cancer
8.6 Male Reproductive System
IX Central Nerve System :
9.1 Skull and Brain : Methods of Examination and Anatomy
9.2 Cranial and Intracraaial patholory : Tumors in Adults
Cerebro Vascular Disease and Non Traumatic
Intracranial Haemorrhage
InGctions, AIDS, Demyelinating and Metabolic
Disease
9,3 Spine Method of Investigation
9..1 Imaging of Spinal pathologr
9.5 Scoliosis in Children
9.5 Neonatal Head and Spine Sonography
9.7 Neurologr in Children



X. The Orbit; ENTi Face; Teeth:
1O.1. The Orbit
10.1.1 Anatomy / Techniques
I 0. 1.2 Intraoccular Abnormalities
10. I .3 Lacrimal Gland Tumors
10.1.4 Muscular Tumors
l0.l .5 Intra,rExtra Canal Tumors
10.2 Ear, Nose and Throat Radiologr
10.2.1 The Ear
10.2.2 Nose and paranasal Sinuses
10.2.3 Phrynx
I 0.3. Maxillofacial Radiology
10.3.1 Fractures of Maxilla
10.3.2 TM Joint
10.3.3 Salivary Glands
10.4. Dental Radiologr
1O.5. Pediatrics, Eye & Orbit :
10.5. I Imaging Techniques
10.5.2 Child with proptosis or an Orbital mass
I0.5.3 Child with Orbital Infection
I 0.5.4 .Child with White Eve
10.5.5 Child with Development Abnormalities
10.6. Paediatric ENT Imaging

XI) Iuterventional radiologr:
I. HSG&FTR
2, 4 vessel angiography

l. Niliary intervention( PTBD,PTC)
4. PCN
5. Laser ablation ofvaricose veins
6. RFA,/ chemoembolisation of hepatic tumour and malformations.7. Vertebroplasty.
8. Hemangioma and AVM managemenr


