Contents

Section One: Computed Tomography

1. Physical Principle of CT Scan Imaging ............... 3
¢ .Developments in CT Technology ...................... 4
— Conventional Axial CT ......cccceevvervrenccinencns 4
— Spiral/Helical CT .......cccccevvvviiiiiiiiiiine 4
— Electron Beam CT (EBCT) ..c.coeeveeveneeenenncnnne 4
— Multislice/Multidetector CT (MDCT) ......... 5
— Dual Source CT .....ccooveineoenerncreneeneneneeene 5
— Hounsfield Units ......c.cccveeenevnccncnnennenenn 5
— Window Level (WL) and Window
WIAth(WW) i 6
- Image Reconstruction ..o 8
— Three Dimensional Imaging ...........c.c.ccco...... 9
— CT Angiography ..o 10
2. Clinical Ilustrations 13
Head Paranasal Sinuses Face and Neck
¢ Extradural or Epidural Hemorrhage .............. 13
e Subdural Hematoma (SDH) .....c.cccceceveeviennenee 15
¢ Subarachnoid Hemorrhage .........cccccooeeeinnne. 16
e Intracranial Bleed .........ccoccovinniniiniincccncane 18
® INfArCtioNn ..coecevveereeiricircecce e 19
e Tuberculoma Brain ........cccccceevevnennenncnennennnn 21
¢ Temporal Lobe Abscess ........cccccoceueiiiiricnnnnnes 23
e Glioblastoma Multiforme ..........cccccevveeneenucacne 24
® Metastasis from Lung ..o 25
e Retinoblastoma .......cccccveverinncnncnncnncreneen 26
¢ Antrochoanal Polyp ... 27
e Ethmoidal Mucocele .......cccoevenrenninnennnennn 29



Cross Sectional Imaging Made Easy

¢ Ameloblastoma of Mandible...............c.c........... 30
e Facial Fractures .......cccococvvvinininnnnnne, 31
¢ Fracture of Vertebral Body ........ccccccooonreiii 32
Chest 33
e Miliary Tuberculosis .........cccooorrieiiiiniicine 33
¢ Centrilobular Opacities in

Pulmonary Koch’s ........ccccooiiiiine 35
e Fungal Ball .......cccoooiii 36
¢ Idiopathic Pulmonary Fibrosis...........cccccc.c...... 37
¢ Pulmonary Embolism........c.ccccooiiiiinnn 38
¢ Pulmonary Arterial Hypertension (PAH)..... 40
Mediastinum 41
® Thymoma ......ccccoeimiiiicc 41
¢ Hodgkin’s Lymphoma ........cccccoooeiiiiiiiniinnnes 42
e Neurofibroma ........ccccoeiiiiiiiiiiiiiiiins 43
Heart 44
¢ Normal CT Coronary Angiography................ 44
¢ Redundant Tortuous Aorta .......cccceeeereuennnnes 46
¢ Coarctation of Aorta .......ccccoeeeeieiiiccieininnne, 47
Abdomen 49
® Hepatic Trauma ......ccccooveieieieiciiiiiiccce, 49
e Simple Hepatic Cyst ...c.ooovreieiiiiiiic 50
¢ Hydatid Cyst Liver .....c.cccooeeiiiiiiiieiiicca 51
* Hemangioma Liver ..., 52
® Hepatic Cirrhosis ........cccooerieiiiiiiiicc 53
* Hepatocellular Carcinoma.........ccccoceueuiuiuinnnnes 54
* Hepatic Metastases ..........ccococeeevvnericininnencnnes 55
e Carcinoma Stomach........cccccoovoiiiiiiiiins 56
¢ Small Bowel Obstruction ..........ccccooueiicieinnnes 57
® Superior Mesenteric Artery (SMA)

Syndrome ..o 58
® AppendiCitis .......cocooeeiiiiiiiiiii 59
e Sigmoid Diverticulitis .......ccocoovoiiiiiiiicn 60



o

¢ Cholecystitis .....ccooeveurieirieieicccece 61
e Cholelithiasis in Porcelain Gallbladder .......... 62
e Pancreatic Duct Calcification ..........ccccevveueennen. 63
e Acute PancreatitiS ........ccoceeeeveieciiieeeiiieeeieeee. 64
¢ Splenic Trauma ........coeeveieiiciiieiccee 65
¢ Wilms’ Tumor (Nephroblastoma) with
Hepatic Metastasis .........ccooeeiiiviiiiiiiinnnnnn. 67
® Renal Cell Carcinoma with Pulmonary
Metastases ......ccecueeeeeueeeeciieeeieeeeeee e 68
e Ureteric Calculus .....ccoveeievieeieieeieceeieeeee 69
¢ CyStitis coviirieieicce 70
¢ Carcinoma Urinary Bladder .................c.......... 71
e Intradiverticular Bladder Carcinoma ............. 72
¢ Undescended Testicle (Cryptorchidism) ........ 73
e Carcinoma Prostate .......cccceeevevieeeneecieneeiennen. 75
CT Guided Biopsy 77
CT Guided Precision Biopsy .......ccccoeeviivirieieinnes 77
Artifacts 79
© ATHIACES woieeeeeeeceeeeeece e 79
o Extrinsic Artifact .....cocovveeveieiieciecceeceeeeeeeene 81
e Partial Volume Artifact .....cccoovvveevveevecriecnrene. 83
Xenon CT 85
CT Contrast Media 87
¢ Jodinated Intravascular Agents ....................... 87
® Oral Contrast ....coeevveeereeeeeeieeceeecee e 89
— Barium Sulphate ..o 89
—lodinated Agents...........ccooeiiniiiiiiiiinna, 89
L | PO 89
o Carbon DioXide .......ccceeevveeeeecreecieccieecreeeveeene 90
Radiation Safety Measures 91
e Units of Radiation ......cccccevveeeeeivienieccneecieeeeeens 91
e Effects of Radiation .......ccceeveveeveeecveeceecreecneene. 92
[ ]

Average Effective Dose in
Millisieverts (IMSV) ......cceerereerireneeneeneenrenenne 93



Cross Sectional Imaging Made Easy

¢ Benefit Risk Analysis 94
¢ Principles of Radiation Protection 94
e Radiation Protection Actions 94
e Shielding 94
— Source Shielding ..........ccooeeiiiiiniiicnne. 95
— Structural Shielding ..o, 95
— Personnel Shielding ...........cccooooreiiininnnnn. 95
— Patient Shielding ........c.cccooeorieiiiiin, 96
¢ Recommended Dose Limits .........cccccccevuvueunene. 96
e Detection of Radiation ........cccccccoeciviiciciininee. 97
Section Two: PET-CT Imaging

8. Introduction to PET-CT Imaging........ceceueueuuce 101
9. PET-CT Gantry 103
10. Cyclotron 105
11. Clinical Ilustrations 107
Normal PET Images 107
Lung Metastasis 109
Wilms” Tumor 110
Soft Tissue Sarcoma 111
Lymphoma 112

Section Three: Magnetic Resonance Imaging

12. Physical Principle of Magnetic

Resonance Imaging 115
® Special Sequences ..........ccoovivivivinininiiininininnnn, 119
— Short Tau Inversion Recovery (STIR)
SEQUENCE ... 119
— Fluid Attenuated Inversion Recovery
(FLAIR) woovviciicieecieicie e 119
— Gradient Echo Sequence ...............cc.......... 120
— Diffusion-weighted Imaging ..................... 120

MR Angiography ..o, 120



13.

14.

15.
16.
17.

MRI Contrast 121
® MRI CONrast ...ccceeveeeereeereeericiniceneeneeeneeene 121
— Intravenous Contrast Agents ...................... 121
—Oral Contrast Agents........ccocevevrcieieinnnen. 122
© MRA .o 123
Clinical Illustrations 125
Acute Infarct 125
Pituitary Macroadenoma 127
Empty Sella Syndrome 129
Glioma 130
Neurocysticercosis 132
Tuberous Sclerosis 133
Neurofibromatosis Type 2 (NF2) .........cccecuuueuee 134
Germinal Matrix Hemorrhage-Grade IV ....... 137
Periventricular Leukomalacia — Chronic ........ 138
Spinal Lipoma—Intradural
Extramedullary Lesion 139
Lumbar Disk Lesion 141
Pancoast Tumor 143
MR Cholangiopancreatography.........ccccocueneue. 144
Avascular Necrosis of Femoral Head................ 146
Rotator Cuff Tears 148

Carcinoma Urinary Bladder—MR Urography 149

Section Four: Ultrasonography

Ultrasonography (USG) 153
Ultrasound Contrast 157
Clinical Ilustrations 159
Duodenal esophageal atresia .......cccceeceevvucncnce 159
Gallbladder in Hepatitis 161
Epigastric Hernia 162
Obstructive Uropathy 163

Splenunculus 164




m Cross Sectional Imaging Made Easy

Multicystic Dysplastic Kidney Disease .......... 165
Bladder Carcinoma 166
Lymph Nodes 167
Undescended Testicle (Cryptorchidism) ........ 168
Bladder Outlet Obstruction 169
Retinal Detachment 170
Parotid Abscess 171
Tuberculous Orchitis 172
Hydrocele 173
Venous Thrombosis 174
Hepatic Hemangioma 175

Section Five: Clinical lllustrations Using Multiple
Modalities

18. Clinical Illustrations Using Multiple

Modalities 179
Spinal Dermoid 180
Mullerian Duct Cyst 181
Osteoid Osteoma 183

Section Six: Archival and Communication System

19. Picture Archiving and Communication
System (PACS) 187




