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Month and year : December, 2009 Time ; 3 honrs
Max. Marks : 100

All Questions are compulsory, All question carry equal marks.

S No. Questions Marks Allotted

1. Write in detail about Sodium lodide Symporter 10

2. SPECT/CT usefulness in current practice and 10
Discuss the definitive indications.

3. Evalnation of Brain Tumors through SPECT & PET and 10
Subsequent management.

4, Current status of PET-MR. How will it score over other hybrid 10
Imaging techniques.

3. Role of Nuclear Medicine in Emergecy Room Practice. 10

6. Role of PET-CT m Radiotherapy Planming (i.e. Radiation Treatment) 10

7. Positron emission Mammography. ) 14

8. Therapy options with for medullary Carcinoma thyroid. 10

9. Dementia imaging with radiopharmaceuticals. 10

1¢6.  Radioiodine for Thyrotoxicosis in puberty. _ 10
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Speciality : M.D. (Nuclear Medicine) Paper - II1
Month and year : December, 2009 Time : 3 hours

Max. Marks ; 100

3

All Questions are compulsory. All question carry equal marks.

8.No. Questions Marks Allotted

1. Algorithmic evaluation of Sclitary Thyroid Nodule 10
and subsequent management.

2, Stress techniques in the evaluation of Coronary Artery Disease.. 10

3. Short note on : 20
(1) Lymphoscintigraphy (4x3)
(ii) Parathyroid imaging
(i1} Modified PIOPED Criteria
{iv) Role of first Pass study.

4. Role of SPECT/PET in Epilepsy 10

5. Importance of interventional studies. Tabulate various interventions 10
In NM. Discuss upon one in detail,

6. Role of NM in infection & inflammation imaging. 13

7.« Gastric emptying time standardization and clinical utility . - 10

8. ' _ Discuss Hepatic perfusion index and hepatic extraction fractié_ﬁ 10

9, Options for bone pain palliation _ 10

10. ~ Sentinel node imaging concepts and write in detail the role 1n head 10

& neck malienancy.
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Speciality : M.D. (Nuclear Medicine) Paper - I |
Month and vear : December, 2009 Time : 3 h{.'_u_trs
Max. Marks : 100

All Questions are compulsory. All question carry equal marks.

8.No. Questions Marks Allotted

1 Non-Fluorinated PET radio-pharmaceuticals 10
2 Radioactive waste disposal 10
3 Acute radiation syndrome - 10
4, Artificial production of radionuclide » 10
5 (enerator based PET radiopharmaceuticals & their uses. 10
6 What is the radiation burden due to PET/CT study? How does it 10

compare with contrast enhanced CT? How can radiation burden
be decreased in PET/CT studies?

7. Radiopharmaceuticals for radic synovectomy. -~ 10

g, {(iving examples enumergte various equilibrium between parent and 10

Daughter isotopes. .
9. What is the role of bifun%.tinnal chelates labeling of pharmaceuticals? 10

L}G), A therapeutic radiopharmaceutical is developed, What are the various 10
" steps before the product is available for commercial use? .
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All Questions are compulsory. All question carty equal marks.

S.No. Ouestions . Marks Allottac

[.  Radiosensitizers & Radioprotestors. - 10
2. How does one identify the critical organ of a new radiopharmaceutical? 10
3. Monitoring and preventive practices in a cyclotron facility. 10
4. {Quality control of a dose cailibrator 10
5. Compare various PET Crystals 10
5. Daily QC test for a SPECT/CT Scanner. 10
7. Write briefly on “Personal Monitoring™. . 10
8.  Binomial, Gaussian & Poisson distribution. S 10
5. Radiation units in Nuclear Medicine o 10

=

Working principles of accelerators 10
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Max, marks : 100
Time ; 3 hours

questions are compulsory.
. Briefly mention the indications of PET/PET-CT study. 20
Write short notes on: 20

a) Thyroid uptake studies

b)  Quantitative parameters in a tempered Renogram
¢)  Direct [sotope cystography

)  Hepatic extraction fracticn

A 30 year old pregnant lady shows symptoms ang signs
of thyrotoxicoisis. How would you proceed to investipate
and treat her? 20

Write short notes on: . 40

a)  Esophageal transit time

b)  Quantitation of salivary function

c) Samarium 153 EDTMP

d) Cardiac imaging with isotopes in diabetic patients
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Paper - 111

Max. marks : 100
Time : 3 hours

tempt all questions.

PET Scintigraphy beyond 18 FDG - 25

Radionuclide procedures useful in various organ transplantation. 25
Write short notes on: Sx10=50

i} Aerosol imaging of the lungs

ii}  Chernobyl diaster & incidence of thyroid cancer

iiiy  Procedure useful for labelins romponents of the human'
blood with specific examples.

iv)  Co-registration imaging and its uses

v} Three phase bone scanning.
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M.D. (Nuclear Medicine)
May 2005 Examinations

Time : 3 hours
Max. Marks: 100
Attempt all questions

(Marks allotted)

-

Q.I‘,--"'f}escribe the mechanism of localization of PET radiopharmaceutical ?
. \_'_._,."‘r {zu}

Q2.  Describe the radiation protection practice in Nuclear Medicine with
special reference in radiciodine therapy of Ca thyroid ? - (20}

Q3.  Writeshortnoteson: (10 x 6)

\,af)/Oxygen Enhancement Ratio
b Direct & Indirect effect of radiation

Radiftion in Pregnancy

tent radioactive equilibrium
_-Radiopharmaceuticals in Emergency Nuclear Medicine procedures.
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Time: 3 hours
Max, :

Attempt all questions . -

Q

Q

Q.3.

2

e
scatter events corrected?  (20)

LD

)

L

q

{Marks allotted}

scribe physical principles of PET imaging. How are randoms and

scribe the interactions of radiation with matter with its i'el_g:vance in

Nuclear Medicine? {20}

b

)

Write short notes onm: (10 x G)

am coilimalor
ulse height analyzer.

<) Specific absorbed fraction &£~
d?l

QH/WEI" ing principle of Medical Cyclotron
age qualily in SPECT

5

i square test
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Paper - IV

Time : 3 hours
Max, marks: 140

questions are compulsory.

Yiability of PET in Indian Scenaria ? Will yl.::u prefer SPECT-CT over PET-CT if yes Justily 20

Write Short nole on : 20

a} Infection Imaging, special reference 1o ATDS

k) Scintigraphic techniques to detected localize paratliyroid pathology.

¢} Cystemography

d) Thyroiditis

What are the diagnestic and therapeutic options ln-paticnts with negative 1" whole body

inaping bet with persistent elevated serum ihyroglobutin (T} levels in cancer Thyroid 20
40

Weite short notes o {Anry Five} -

4]  Mewrg-imagiag in paticats with head wnjury

b} Recent advances in mdionuclide therapy

e]  haging and theeapewic applications of Mal (N15) Symporter
d} Imaging for svaseudar necrosis of femoral head

L) Bobe of atteneatfon eocredtion in myocardial porfiision imaging
1) Co-registriion anaping saod its wlility in Nuclear hMedicine
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Paper - {11

Time : 3 hours
Max, marks: 10{)

questions are compulsery.

Briefly deseribe the fellowing 4 x1[0=40

Radicnuclide svaluation of Gi Blceding,
Quantitative chalescinligraphy

Renography and its modificalions .
Radionuclides for metastatic bone pain pallation

Modalities of treatment available for Thyrotexicosis. Discuss in detail the role ol 1-13]

therapy in the management of Thyratoxicosis. (209

Wrile Short Notes: (4= (0=-40)
Pharmacatopical Stress Techuiques [n assessment of Coronary Adery scase. .
Pulronary Embaolism - PIOFED

Helicbkactler *ylori breatit tesi

Meuro recepior Imaging
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Time : 3 hours
Max. marks: 100

' uestions are compulsory.

. Write Short notes on: S5x8=40
&) Auloredicgraphy

~)  Antificiel produclion of radionuclides

#¢) Radiation menitoring - principles elaborate upen various personal moniers.

A1) Chemical methods of detecting impurities Te Oy Sof

-{:} PET radiopharmzceuticals ’

1Jizcuss in detail the mechanism of lgcalization of radigphannaceuricals. Enumarate the
radigpharmaceyticals that gel mctabolically locelized in various organs, 20

Write Shorl noles on; 4x5=20
A Factors affecting Cr-51 red blood cells fabeling ¢ Meicney
2 Low dose radiation efMeets in-ulera
1. Law ol Berponic & Tribondeay ALf-
42" Factors influgneing counting of radicactivity,

- Glive Reasons: Srd4=20
¥ Te99m sulur colloid should nat be heated excessively
Perclilarate administration impraves the quality o bram scam wilh 99mTetd,
L Te%9m acrosols are botter than Xe-133 in the evitluation of alwirpetive Balaeaes dicee.
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Time : 3 hours
Max. marks: 100

All questions arc compulsory.

Q1 Describe the principle of gas filied datectors. Discuss their day-to-day use. rn Nuclear
Medicing Practice. 20

What Is painma rey constani? Find out 1he exposure rafe for (00 mCi of lodine

Q@ n
131 at 0.5 meter distance
2) Derive the relationship between decay connant and halftime, 26

Q3 Briefly duscribe: (Any $ix) 6 x [0 =60
a) TLD Personal Momiioring
b Anniliilagion Radiation
¢] Gamma Ray Spectrometry
d)  Phantoms and the importance
e} Radioaclive waste dispasal R
) importance of Fiiters in Camiera systems in speeiaf reference to SPECT -
2} Qualily conirol in #I1A labomtory S
1} Radiation syndrome,
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M.D.Nuzlear Medicine
May 2004

Paper: 1V
Time: Three hour Maxij.n:ium Marks: 100

\-}Q’ t.Discuss the role of Nuclear Medicine Procedures in surgicat :fnérgcncies
{10 marks)

Q 2. What is the significance of interventions in Nuclear Medicine. Enumerate various

procedures and describe one of these in detail (20 marks)
A3, How helpful is FDG-PET/CT in staging and management of patients with

lymphoma ? _ : (20 marks)

Q 4. Write notes on any five of following? {50 marks)

¢ (a) [maging joints for synovectomy cvaluation.
} Immunoscintigraphy in Ca-Breast.
*(c} Evatuating rcjection of & cardiac transplant.
¥{d} Role of Gated Myocardizl Perfusion SPECT in Cardiomyopathy.
49 Radic-receptor assay.
+Tf) Role of Nuclear Medicine in AIDS
+{g) Infection Imaging




ALL INDIA INSTITUTE OF MEDICAL SCIENCES

M.D.Nuclear Medicine
May 2004

Paper: [
Time: Three hour Maximum Marks: 100

Q |. Wrte short notes on any FIVE of the followinp? {50 Marka}

(a) Diabetic renography.

_jb} Parathyroid Imaging.
{c) Glomerular Filtration Rate.

Ad) Sr ¥ vs PP Vs Sm **? for bone palliation therapy.
{e) Blood clot detection.

A Hibemating Myocardium.
() Sofi Lissue tumors imaging,

LhY Inter-relationship of Serum Thyroxin wilth Serum TSH in Hypothyroid

patients. R,
ii) Stress fractures of bonpe.

Q 2. Compare and Contrast Nuclear Mcdicine ,Ultrasound and Computed Tomography in
L}vaiuatinn of hepaato-billary disorders {20 marks)

/@23, Brain SPECT/PET in evaluating and manzgement of Dementia? {15 marks)

Q3 Justily that:w of cancer Illyr:::id is mulidisciplinary - {15 marks)
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M.D . Nuclear Medicine
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Paper: 11

Time: Three hours W Maximun;i Marks: 100

1. Differentiate radiochemical from radiopharmaceuticals and explain with examples
e mechanmism of localization of radiopharmaceuticals? (20 Marks}

Q2. Decribe the various mode of decay ufﬁgrgnucleides with suitable)

' examples and also #xplain the decay of Te-131 to 1-13] 7 (20 Marks)

Q3. Write Short Note on (Any Four) _ (20 Marks)
v4. Radiation Hormosis B
2. Schilling Test -
3. Radigrespirometery
.4, Safe Disposal of radicaclive waste
v"} S1 units in radiation measurement

Q4. Define & explain any four of the following? {20-Marks)
£8) Relative biological effectiveness S
~.(H) Detrimnent in a population ~
(c} Collisional power
{d) Effective dose

J¢) Exposuie rate constant -

Q5. In health care facilities where radiation is used for diagnostic & therapeutic purposes
protection of four groups of people may need to be considered Specify and justify
regulatory & operational dose equivalent limits for the four groups ! and compare
them 1o dose equivalent from natural background? Briefly describe recent ICRP

recommengalifng: {20 Marks)

(2} Atomic radiation workers (ARWSs)

%) Radiation workers who are not ARWs.

{c) Non radiation workers Q2
(d) Public at large. '

-

?’-“*
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M. Noclear Medicine
May 2004

Paper: |

Time: Three hours Maximum Marks:100

Q 1: What Collimalors would you sclect for each of the lollowing procedures?
. Explain the reasons of your chaoice. : {25 marks)
1. Tear duct scintigraphy.
2.. Firsl pass angiagraphy
3. Imapes of the knec usmg (ra-67 citrate {“spot views™). ;
4, 1 Uptake

Q 2: Briefly define and explain the use or the significance? [Any s1x] {30 Marks)

Coincidence Imaging -

Flash ADC
Auto tune \-//

Slip ring

Pileup correction W -nr
Fan beam focal Jength
Holo spectral Imaging ~

NN

e

Cross-{alk contamination v/
. 3-Dmoede of PET scanner.

= woe

oyt

) 3: Desenbe the effect of Crystal thickness on intrinsic spatial n:solmimtﬂ
System spatial resolution without scatter, and system sensitiviiy for

Tc- 99m & [-131 0 {15 Marks)

Truncation artifacts v Qs

Q 4:  Briefly definc or explain the use of S (35 Marks)

—> 1. Bilincar interpolation ©

—>- 2. Levenberg-Marguardt algarithm
—> Histogam equalization
Liexponential fitting

(aussian smoothing, 37164
Fluoreseem Seanning

fo Wentron Activation Ansivsis

-

-
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All India Institute of Medical Sciences

M.D. Nuclear Medicine

May 2003
Paper: | I y

.'.I"ime 1 3 hours

';MI, Marks : 100
. Write short notes on: 4
100
i) Alara.
i) Atttnuation correction.

i) Photo electric affects.

iv)  Filters in spect imaging,

v) Cyelotron produced radiopharmaceuticals.

vi}.  Working principle of accelerators,

vil)  Senesitivity; specificity; ncgative & positive predictive valu::s
viii)  Poisson and Gaussian distribution. . :
ix}  Liquid scintillation counting,

x) ICRP Recomimendations.
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Time
M. Marks :

1. Write short note on any ten of the following:

-ad/ isotone; Isotope; [sobar; Isomers.

B Encrgy units ev; kev; Mev.

o¥ Negalrin (B minus) decay.

#  Compton scatter.

gy"  Distinction between Radienuclides, Radio chemicals & Radio
pharmaceuticals,

& Physical, Biological & Effective half life & their relationship.

g Radiocolloids — Varities & applications.

—>h) Cheniosophon, ~_~"
iy Radio nuelide purity,

¥ Tranisient equilibruin.
k) [nverse square law.
1} Half value layer.
2. Give an account of non-{luorinated PET RP.
3. Rationalize the purpose of radiation montoring. Enummerate the principal &

function of various personal monitors.

100

: 3 heurs

25

25

25

D — -
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Paper : III

Time : 3 hours
M. Marks : 100

1. Describe the role of nuclear medicine in a case of pyrexia of unknown origin.

2, Write short note on:
a) -Lymphoscintigraphy.
B) Quantitative hepato billary studies.
c) Renal transplant evaluation.
d) FDG imaging in oncolopy.
e) Sentinzl node imaging,
f) Thyrotd stunning.
g) Role of nuclear medicine in GI bleeding.
) Role of radioisetopes in bone pain palhatmn
i) Radionuclide ventriculography. Relavance in taday 5 cardlo!agy
1 Modifi ed Renography _

Lad

Describe the technique of myoacardiac perfusion imaging. Criticallylé';ra]uale Te

labeled comp & Thall in [HD.

N
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10.

vy

Time : 3 hotus
M. Marks ; 100

Theraputic applications of mdlfuismopgs in non-oncologicalk disnﬂ_it,_tf.sl.
Discuss role of radionuclide imaging vs 2D Echocardiography in evaluation of IHD.
Assessment of :ﬁyacardiai innervation by nuclear techniques.

Radio synovectomy of large joints.

Role of Nuclear Medicine in evsluation of epilepsy.

Radio immuna:hcn.apy, ifs limitation & achievements.
Should India get PET scanners & its relevances,

What is 2 Mybrid camera; Dcscﬁbt‘: their principal & utidity.
Review Advance in Thyroid Ca management.

Role of Nuclear Medicine in Emergency.



