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Appendix-96
Resolution No. 7-29

FACULTY OF MEDICAL SCIENCES
UNIVERSITY OF DELHI

— e m——

A meeting of the Committee of Courses and Studies (CCS) of the Department of

' Radiology, was held on Wednesday, the 18" December, 2024 at 2.00 p.m. in the

| Committee Room, 7" Floor, Faculty of Medical Sciences, V.P.C.1. Building, University

| of Delhi — 110007.

The names of the members who have attended the meeting are annexed (F/A).

At the outset, the CCS recalled its decision in the meceting held on 06.03.2024 in which
the revised proposal alongwith Course Curriculum, Scheme of Examination, duration of Coursc,
eligibility criteria and other requirements for starting of B.Sc. (Nuclear Medicine Technology)
was considered and after due deliberations it was decided that the proposed course curriculum

- for starting of 3 years B.Sc. (Nuclear Medicine Technology) Course under the Department of
. Radiology is required more deliberation to finalize the Course Curriculum.

The CCS considered the revised Ordinance alongwith Course Curriculum, Scheme of
Examination, duration of Course, cligibility criteria and other requirements for starting of 3 ycars
B.Sc. (Nuclear Medicine Technology) Course in the Department of Nuclear Medicine at Army

. Hospital (R & R) w.e.f. 2025-2026 and approved the same. It was resolved that it may be placed
| in the meeting of Faculty of Medical Sciences for further consideration and approval.

The meeting ended with a vote of thanks to the Chair. {«G

1
(Prof.R.S. Solanki)

Chairperson
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SCOPE OF THE COURSE

1. Nuclear medicine is a branch of medicine that incorporates diagnostic and
therapeutic services using radiopharmaceuticals. Small amounts of radioactivity
are used to get insights into the function of various organs of human body.
Imaging equipments are used to produce images of internally administered
radiopharmaceutical that localise to various parts of the body. Measuring the
functlon of organs is espemally possible with nuclear medicine techniques.
Relatwely larger amounts of radioactivity can be used to treat various
intractable disease conditions including some advanced cancers.

2. The field of nuclear medicine exemplifies one of the most noble and
respon31ble uses of radioactivity to decrease the malady of people who suffer
from disease. Nuclear medlcme professionals work as a team and function in a
co-ordinated manner to achieve productive results. Technologists form an
integral and indispensable part of the team and work in union alongside nuclear
medlcme physicians, staff nurses and physwlsts

3. A nuclear mediciﬁ_e_ .techn'ologist' works for the well-being of patients and

is expected to take utmost care in administeting radioactivity for diagnostic and

therapeutic purposes. She / He conducts prescrlbed patient studies adhermg to

laid protocol /gmdelmes and at the same taklng into consideration patient’s

comfort and wishes. She/ He has good commumcatlon skill and works in
harmony with the rest of the nuclear medmme team mcludmg physwlans to
bring about finest outcome. It is the duty and responsxb1l1ty of a nuclear
medicine technologist to judiciously and careﬁally handle rad10act1v1ty and to
comply with radiation protection regulatlons laid down by AERB from time to
tlme.

4, A nuclear medlcme technologist should update ‘his knowledge w1th the
current trends in the field and radiation protecnon regulatlons amended from
time to time. The Society of Nuclear medicine and molecular imaging
(SNMMI) has outlined the prlnc:lples of nuclear medlcme Technologlst code of
ethics approved on June 7,2013: S
o a) Prmc:ple 1 The nuclear medicme technologlst w1ll prov1de ser

AVS Anit Kum [c?\ﬁ‘.;- crafl i
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b) Principle 2 The nuclear medicine technologist will provide care
without discrimination regarding the nature of the illness or disease,
gender, race, religion, sexual preference, or socioeconomic status of the
patient. - ;
¢) Principle 3 The nuclear medicine technologlst will maintain strict
patient confidentiality in accordance with state and federal regulations.
d) Principle 4 The nuclear medicine technologist will comply with the
laws, regulatmns, and pohcles governing the practice of nuclear medrcrne
e) Principle 5 The nuclear medicine technologist w1ll contlnually strive :
to improve his or her knowledge and technical skills. e
f) Prmctple 6 The nuclear medrcrne technologist w1ll not engage in |
fraud, deception, or criminal activities.
'g) Principle 7 The nuclear medicine technologlst will be an 1 advocate for
his or her profession.

COURSE OBJECTIVES

B. Sc. (Nuclear Medlclne Technology) is a three years undergraduate

course ‘that prepares students through an. mterdlscrplrnary currlculum that

includes prechmcal subjects , rad1opharmacy, ~ radiation - safety and

1nstrumentatlon The aim of the course is to impart appropriate knowledge and

skllls to work closely with nuclear medicine phys1c1ans and part101pate in the

darly operatron of the “nuclear mechcrne department The aims - of the"
undergraduate nuclear medlcme technology course are: - ;

a) To prov1de knowledge and tramlng to perform the functrons of a
nuclear medlcme technologlst e

W L) To help the students develop skills and necessary expertise to-‘enal)le
them to become employable in VaI‘IOLIS nuclear medlcme faclhtles in
Armed Forces Med1cal Servrces (AFMS) :

' o .c) To make them capable and ehgrble to appear for Rad1olog1cal Safety
; Ofﬁcer [RSO) level IT examination. :

AYS Aniifumar

'Cogeultant Medicing &
Nuclear Medicing
Army Hosplial (Rer?}
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SCHEME & SYLLABUS

Programme Name

Duration of course
Semester Mode

Intake
Eligibility
Medium of course

Admission Procedure

Faculty

Infrastructure

Commencement of session

Maximum span period

AVS AHEEMT-

Consuitant Medicine &
Muclear Madicine
Army Hospital (R&R)

B. Sc. Nuclear Medicine Technology
Three years + one year internship
(optional)

Six (6) half yearly semesters + 1 yr

Internship (optional)

As per University norms

SO%_ n’ié.rké in 10+2 pattern with PCBE
English

- Thi'ough merit cum choice basis as per
'Army medlcal nursmg Class 1 exam

' The ex1st1ng faculty at AH (R&R)

Department of Nuclear Medwme at

AH(R&R)

_As per Umvers1ty of Delhl rules

_' 6 years

(Neeraj fumar) .

© o Army Hospital (R
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DURATION OF THE COURSE: 3 years (plus one-year optional

internship).
Sr No Semester Duration
1 First 6 months
2 Second 6 months
3 Third 6 months
4 - | Fourth 6 months
5 | Fifth 6 months
6 Sixth 6 months
7 Internship (optional) | 12 months

Note: Maximum span period to complete the course — 6 years.

ELIGIBILITY FOR ADMISSION: | .
1. Candidate should be serving in Indian Armed Forces Medlcal Serv1ces
(AFMS). :
2. He should have completed 6 years of service.
He should have good service record. :
4, Candldates should have passed the Higher Secondary Exammatlon :
'(Academlc) conducted by the Central Board of Secondary Exammatlon
(CBSE), Indian Certiﬁcate of Secondary Education (ICSE) or any other
recognised equivalent state board examination W1th a minimum of 50% |
- marks (aggregate) in sub_]ects of Phy51cs Chemlstry & Blology/ Botany
& Zoology and should have Enghsh as one of the subJects -

@

SELECTION CRITERIA:

= 1, All the Nursing Assistants and X-ray Technicians recrulted in AFMS
Lo undergo three steps of training i.e. Class III, 11 and I in various hospltals
of AFMS After the co:rnpletlon of class I tramlng, they are g1ven an

;B/ ~ opportunity to undergo training in spemahzed fields.
o 2.
AVS Knit Kumar

_ 2. For B. Sc. NMT course, these candidates will be selected on merit cum
Brig "\ choice basis dependlng on their performance in Class I training and
Consultant Medicin
FelRLAgn hadie éx%mmatlon by the record office Army | Medical Corps
Army Hospital (3&FFhere will be NO separate entrance test for the course.
4. Similar courses i.e. B. Sc. Nuclear Medicine Technology is running in

JIPMER, Puducherry and Dlploma in Medlcal '

: adlatlon and Isotope V
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5. The seats remaining vacant due to insufficient candidates from Army
failing to fulfil the abovemeriti_qned criteria, the vacant seats would be
offered to the Medical Assistant of Indian Air Force and Indian Navy
based on the equivalent criteria in respective Medical Services.

RESERVATION: Course is speciﬁcally. for Armed Forces Nursing
Technicians/ Nursing Assistants.

LATERAL ENTRY: There will be no provision of lateral entry in the course.

AGE ON ADMISSION: Candidate should not have attamed age of 35 years
on the date of commencement of session.

MEDICAL FITNESS Candldate should be in SHAPE-1A medical
classification as per the latest Annual/Permdlc Med1ca1 Examlnation report.

TOTAL INTAKE As per avarlabrhty of dedlcated faculty, mfrastructure
class rooms, equlpments and 1aborator1es etc

| MEDIUM OF INSTRUCTION Enghsh shall be the medlum of instruction
for all the sub] ects of study and for exammatlcns of the course

ATTENDANCE CRITERIA A candldate w1ll be permrtted to appear for the
University Exammatmns m the subject, only if he secures not less than 75% of
attendance in theory and 80% attendance in pract1cal in that partlcular subject'
in the respectwe academlc year. : L '

_ EAVE/ VACAT IONS The candldates w111 be permltted to avall leave as per
- Delhi Umversny leave rules for B. Sc. Students.

o -1 ble as. per the Army Rulee oln accommodatlon :

AG ING (Ordmance XV—C) Raggmg in any form is strlctly proh1b1ted.‘ o
Any v101at10ns W111 be dealt with laid down guldelmes

A il KumDUTIES AND POSTINGS Every student of B. Sc. (NMT) shall be requ:red

lﬁ;cnemiam Mmipeﬁ@m routme postings invarious subspecialities of the nuclear: medicine

Nuc*aart\ﬁedwne | | .

Army Hcepltet (lx&P} : i 5 . |
J\f m _} unﬂ@r L | |
VS 2 w
CI upi (Yhaclear Medicins ) |

. /‘rmv Iloepnal {1 dR) E




EC (1275) - 23.05.2025

department as well as other departments in the hospital as per the duty rosters
1ncludmg night dutles

FEES STRUCT URE/ LATE FEES & REFUND: As per University of Delhi
norms. The reglstratlon & eligibility fees, examination fees and any other fees
pertaining to the course as decided by Delhi University will be borne by the
candidate. There would be no fees pertammg to the institute.

EXAMINATION: The process of exam will be as per the Delhi Unlversny
norms. For each batch, Internal Assessment (IA) and final examinations will be
conducted every semester. '

1. CONTINUOUS INTERNAL ASSESSMENT (IA)
a. In each semester, Contmuous Internal Assessments (IA) will be
conducted by AH (R&R) by internal examiners.
b. Internal assessment will be done in each subJect of study and the
marks will be awarded to the candldates as detailed i in the scheme
of examinations. The marks awarded will be done on the basis of
the cand1date S performance in the ass1gnments regular class tests
—written / practical, laboratory work, preparation and presentatlon
of Project work/ seminars or any other accepted tools of
' assessment, as prescrlbed by the teachers ' .
C. Candldate should have scored a minimum of 5{)% in Theory (IA)
and 50% m Practical (IA) separately to be aIlowed to appear for g
_the Summatzve/ Delhz Umverszly Semester Exammatzon e S ’
d. Internal assessments marks will carry 30% we1ghtage for all the ‘
e subjects and w1ll be added to semester examination marks
2. FINAL EXAMINATIONS : B e ,
a. At the end of each semester, Summati've/ Final semester o ﬁ
exammatlon W111 be conducted at AH (R&R) under superv1smn of |
De1h1 University. = = e - -
b. Final exams will be taken by a board of two exammers- one
Brig z internal and one external examiner. : - _
' ﬁggfsuéf-az\gmiﬁgmﬁ The Summative/Final Delhl University Semester Exammatlon will
Army Hospital (R&R] be conducted in the suggested pattern for all the six semesters.
d. The partlculars of subjects for various examinations and
o d1str1butlon of marks are detailed in the Scheme of Examination.

AVS fit Kumar
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be determined by assigning a 30% weightage to Internal Assessment marks and
70% weightage to final examination marks.

PASSING CRITERIA:

Ser | Criteria . Internal Summative/ Final
No i Assessment (IA) | Examination
1. | Minimum qualifying marks in | 50% 50%
theory in each subject as well as
aggregate :
2 Minimum qualifying marks in | 50% 50%
Viva Voce'& Practical' in each ;
subject as well as aggregate

Note: If a candidate fails in either theory or practzcal he has to reappear for
both theory and practical. : :

'DECLARATION OF RESULT: .
o Result will be declared semester wise as per Umversrcy of De1h1 gu1de11nes

SUPPLEMENTARY EXAMINATION

~ There will be no separate supplementary exam conducted If a cand1date fails
“in any subJects, he will be given opportunlty to appear for the exammatlon in
next semester

- _PROMOTION TO NEXT SEMESTER/ ELIGIBILITY FOR- -
ATTENDING CLASSES OF NEXT SEMESTER

"~ For promotlon to next semester at least 50% of the total subjects in the
?precedmg semester/s must be cleared In case of fractlon in the total Sub_]eCtS

“the fractlon will be counted in the hlgher digit of subjects (for example 3.5 will

be counted as 4 subj ects)

AVS M%ar
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PERFORMANCE VALUATION IN EXAMINATIONS:

1. The Nuclear Medicine faculty of Army Hospital (R&R) will conduct the
Continuous Internal Assessment and will be the internal examiners for
final exam, while faculty from other universities such as MUHS Nashik,
AIIMS De1h1 PGIMER Chand1garh etc will be called as external
examiners.

2. There will be two examiners (1 internal + 1 external) for all the practlcal
and oral examinations. e L

3. Evaluation of answer scripts will also be done by the board of two
examiners. ;

DECLARATION OF CLASS:

1. A successful candidate obtaining 75% and more marks in the grand total
aggregate in the ﬁrst attempt shall be declared to have passed w1th
Distinction.

2. A successful candidate obtammg 60% and more but less than 7 5% of

- marks in the grand total aggregate shall be declared to have passed W1th
First Class. : : -
3. A successful candidate obtaining 50% and more but less than 60% of
 marks in the. grand total aggregate shall be declared to have passed W1th
"--SecondClass : L e

- ;AWARD OF THE DEG‘REE “"AND MARKSHEET° A candrdate

:successfully completrng three years degree course and passmg all the exams
shall be eligible for the award of Degree of B Sc Nuclear Medlclne o ‘
Technology and marksheets from Delhi Umversrty Cand1date complctmg the

optional internship of 12 months shall recelve the Internshlp Complet10n -
Certlﬁcate (ICC) o e

AVS/Anit Kumar ' o .

Consultant Medicine &

Nuctear Medicine
- Army Hospital (R&R]}
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EXAMINATION SCHEME
S' ¢ 1A - IA Final Final Total Marks
N('). é):gze Subjects (Theory) | (Practical) | (Theory) | (Practical) (0.30;IA)+ (0.70 x Final)
Theory | Practical | Total
FIRST SEMESTER
1 |BSMT) Anatomy -1 | 100 | 50 100 so. | 100 | s0 | 150
_ | Physi = . | .
) BT heeer oo a0 100 50| 1000 | 500 | 150
_ | Biochemi : '
3 (B el | 0o - | o0 : 100, - | o0
| Basic L
BSNMT- | concepts in :
4 | Radiation 100 100 100 100 100 | 100 | 200
Physics - 1 _ : :
Total 400 | 200 400 1200 400 | 200 600
SECOND SEMESTER _ |
A A Final | Final Total Marks
= Course | qubjects | (Theory) (Practical) | (Theory) | Practical) | (030 x1A) + (070 x Final)
o _ . . ' * ' " Theory Tl_.i'edry -_ '_Th_e&fy
1 | BT Apstomy-m | 100 50 100 | 50 | ieo § 50 | 150
o (B lpposconen 100 ) 50 ) Moo | 0 WO ) 0| B0
. | BSNMT- | Biochemistry- . ' - . 100
3 s Lo 100 100 100
| Basic -
4 1204 | Radiation 0 190 ) L0 ' -
. Physics-1I :
| Total 400 200 400 200 400 | 200 | 600

Br

€ An
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THIRD SEMESTER
TIA 1A Final Final Total Marks
S. | Course : (Theory) | (Practical) | (Theory) | (Practicary | (@30 X 14+ (070 x
: Subjects 5 Gl Final) .
No. | Code : : : E
Theory Practic | Tot
al al
| Physics of :
Nuclear : : :
1 | BSNMT | Megicine 100 100 100 100 100 | 100 |200
Instrumentation - : i
-1
Radiochemistry _ :
BSNMT- | and ' _ . :
2 302 Radiopharmacy 100 .100 100 100 100 100 | 200
: -1
Radiation
| quantities,
Units, :
heaT Interaction of : : T e
3 (55 | distion b 100 - 100 = [ 100 | - 1100
: matter and - : =
Radiation
| measurement—
| BSNMT- | Radiobiology— | . e T
4l 0 - ol e o ET00 100 | - 100
[ [Tonl 400 | 200 | 400 | 200 | 400 | 200 |600]

AVS M_uma_r

Bri S
ngsultani g}e_{imma &
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100

AVS An‘%ar
Brig #

Bonsultant Medicine

Nuclear Medicine .

Army Hospital (R&R)

11

FOURTH SEMESTER
IA 1A _ Final Final Total Marks
e | can : 0.30 x IA) + (0.70 x
13(.}- CCO::;ze Subjects (Theory) | (Practical) | (Theory) | (Practical) ( xFin)a:-)(o fl.%
: Theory | Practical ’I;;t
Physics of ' ;
Nuclear
1| 2N vedicine 100 | 100 | 100 | 100 | 100 | 100 |200
Instrumentation : ' -
Sl
: Radiochemistry :
BSNMT- | and
2. 400, Radiopharmacy 100 100 100 . 100 100 | 100 |200
- 11 :
Radiation
quantities,
. | Unitsg = _
: : Interaction of : S
3 | 2OME | rodiation with | 100 - 100 ~ 00| - |100
~matter and - :
Radiation
: measurement-
_ o | -
o | Radbioony oo [ g | - [ | -
' Total 400 200 400 200 400 L 200 | 600
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FIFTH SEMESTER

Brig

 AVS Anfi Kumar

Consultant Mediainé_&

Nuclear Medicine
Army Hospital (R&R)

12

A A Final Final Total Marks
. Course Subjects (Theory) | (Practical) | (Theory) | (Practical) | (0.30 x IA) + (0.70 x Final)
o C.lode. . o S : Theory Pi‘a_ctical Total
: : Diagnostic ' :
| BSNMT- | Nuclear | e
1 501 Medicine 100 100 100 . 100 10.0 . 100 200
- procedures— I
_ Therapeutic : :
BSNMT- | Nuclear - : , : SR '
2 502 Medicine. 100 100 100 100 100 100 200
procedures— |
: SR Quality
: | assurance of : : L
3 | BSNMT" | Nuclear 100 50 100 50 100 | 50 |150
: Medicine = : : :
instruments— I
= - --In—vitro’Nuclear_ S G o
4 | 25NMT- | Medicine 100 | 50 100 | 50 | 100 | s0 |1s50
|8 | techniques— I Lk
_ Radiation
e | Hazard, Control | ; : L ;
5 | BONMT | and Safety, 100 | 100 | 100 | 100 | 100 | ‘100 | 200
Requirements—1 [ s e L
Total - 500 400 500 _400 | 500 | 400 900 |




EC (1275) - 23.05.2025

SIXTH SEMESTER
: 1A | 1A [ Final | Final Total Marks _
S. Course Subiect : : e :
No. Code ubjects (Theory) | (Practical) | (Theory) | (Practical) (0.30 x IA) + (0.70 x Final)
Theory | Practical | Total
Diagnostic :
BSNMT- | Nuclear ;
1 601 Medicine 100 100 100 100 100 100 200
procedures - II
Therapeutic :
BSNMT- | Nuclear : :
2 602 | Medicine 1_00 100 100 100 100 100 | 200
procedures- II
. Quality
' assurance of e o iy :
B - S : : :
3 | oMT | Nuclear 100 s0. | 100 | 50 .| 100 | 50 ‘|150
& Medicine 5 - : : :
instruments- I
3 2 In-vitro Nuclear L _ ‘ : ; =
4 | 2SNMT | Medicine: 100 50 100 0100 | 50 | 150
| techniques-1II . = : : - -
- | Radiation
Hazard, Control . i
5 | oSN | and Safety, 100 50 100 50 100 50 | 150
. Regulatory ' ' ' '
Requirements-11 | L | _
Total 500 | 400 500 400 | 500 | 400 | 900

AVS An,?}\}}’\/mar

‘Brig
- Gon

Nuclear Medicine
Army Hospital (R&R)
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COURSE OF INSTRUCTION

Lectures/Wk Cr Practical/ Wk Cr

- (1Hr each) (2 Hr each)

S. Course

No. Code Subjects

FIRST SEMESTER

BSNMT-

= | s

BSNMT-

102 Physiplogy-l . 6 6.} Sl . 1

BSNMI- | Biochemistry-1 ' 6. 6 b e =

103

BSNMT- | Basic concepts in . L | .4..
104 Radiation Physics- I _ |

Total Credits'_=30 | : 24 ; 6

' SECOND SEMESTER

BSNMT-

201 _Anatom.j_"n.~ - : | 6 - .

BSNMT-

B hiewn LR Le

3 2B§§\I M- Biochemistry- IT 6 |0 ' laes

BSNMT- | Basic concepts in
204 | Radiation Physics- II

Total Cre_difs =30

(Neeraj I
Lt Col ;
Cl Spl {Nucles

Aym}r Hospital RER

srf_l{ﬂ,(ii’) \J : %}

fedicine)

o

VS Anit Kumar
wlig
Consultant Medicine &
Nueclear Medicine
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THIRD SEMESTER
Lectures/Wk Practical/Wk
S. | Course Subiect
No. | Code ubjects Cr Cr
(1Hr each) (2 Hr each)
Physics of Nuclear
1 BSNMT-301 | Medicine ; 5 5 5 5
Instrumentation - [ '
> | BSNMT-302 Radiochemistry and s 5 5 5

Radiopharmacy - 1
Radiation quantities,
Units, Interaction of

3 radiation with matter and | 5 5 - >
Radiation measurement-
BSNMT-303 |1 : :
4 | BSNMT-304 | Radiobiology-1 5 5 e e
: Total_ Credits=30 | 20
FOURTH SEMESTER
Lectures/Wk Practical/ Wk :
S. | Course : - : L '
: Subjects . - 1 Cr
No.. | Code . il ;
_ (1Hr each) (2 Hr each)
Physics of Nuclear - |
1 BSNMT-401 | Medicine 5 5 5 5
' Instrumentation - II | _
2 | BSNMT.0; | Radiochemistty and 5 5 5 5
Radiopharmacy - 1I
| Radiation quantities,
Units, Interaction of
| radiation with matter and 5 = = 7
" | Radiation measurement-
3. I
Radiobiology- II 5

AVE Ani%%r 1
B“ A ; ; i 5
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| Total Credits=30 |
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FIFTH SEMESTER
Lectures/
S ok e%;l: o Practical/Wk
No.. | Code Subjects Cr Cr
(1Hr each) (2 Hr each)
1 BSNMT- | Diagnostic Nuclear Medicine s :
301 procedures- 1 5 S S
5 BSNMT- | Therapeutic Nuclear 4 4
302 Medicine procedures- I 3 3
3 BSNMT- | Quality assurance of Nuclear 5 )
503 Medicine instruments- I . - 2
BSNMT- |In-vitro Nuclear Medicine
4 504 techniques-1 - - 2 2
' Radiation Hazard, Control
5 BS?)B;IT- | and Safety, Regulatory 2 2 3 3
Requirements - I
Total Credits = 30 15 | 15
. SIXTH SEMESTER
s. |c _ - Le%t‘;l]:es/ Practical/Wk
N (; ngzse Subjects Cr | : Cr
| ' (1Hr each) (2 Hr each)
BSNMT- | Diagnostic Nuclear Medicine |
1 s 5 5 3 5
601 procedures-11
> | BSNMT- Therapeutic Nuclear 4 4 3 3
602 Medicine procedures- II |
| 3 | BSNMT- Quality assurance of Nuclear 5 1 5 5
y 603 Medicine instruments- II
b\/ 4 BSNMT- IIlet.I'Q Nuclear Medicine 5 5 5 )
: 604 techniques- II
Radiation Hazard, Control \
and Safety, Regulatory 2 2 3 3
Requirements- II
Total Credits = 30 15 ‘ 15

Brig :

Cansuliant M@ﬁigim &
Nuclear Medicing
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SYLLABUS

B. SC. (NUCLEAR MEDICINE TECHNOLOGY) FIRST SEMESTER

ANATOMY - 1 (BSNMT-101)

S. | Contents
NO. : TS

General Anatomy

1 Introduction to Anatomy —

- Anatomical positions Anatomical planes, Anatomical terminologies,
Cell - types, characteristics, structures and cell divisions
Tissue - types, charactenstlcs class1ﬁcat10n location, functions and
formation. -

- Systemic Ana"i:omy :

2 | Musculoskeletal System —

: Skeletal System =

a) Bone - Cla531ﬁcat1on of Skeletal system Types of bone,

' Clasmﬁcatlon of bones, Descriptlon/parts of a long bone in detail,
Blood supply of a long bone, 0531ﬁcat10n types. of ossification,
Names of the Upper limb bones and their parts Names of the Lower
limb bones and their parts, Names of Vertebrae pelvic and thoracic
region bones and their parts, Names of skull and facial bones and their
parts, Applled aspect — fracture and healmg of bone osteopor031s &
osteodyspla31a ete. : =

b) Joint Deﬁnition Types of joints and Classification Deécri‘ption’
- of typlcal synovial Jomt in detail, Movements of joints, Major joints of
the body and bones participating, Sutures and fontanelle, function and

V | its 1mp0rtance Apphed aspects of jOll‘ltS — d1slocat10n Jomt effusmn
arthritis etc . : . .

‘Consultant Medicine &
iéu lear TT”I"ICIDE?
b\rmy “a spital (R&R)
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¢) Muscular system — Components of muscle, Types of muscles
based on function, structure, nervous control, and activity,
Innervations of muscle, Reflexes- deep tendon reﬂex, reflex arc,
Names of the MaJor Upper limb muscles and their principle action
on the joint, Names of the Lower limb muscles and their prmc1ple :
action on the joint. Names of the muscles of pectoral region, major
muscles of back. Muscles of abdominal wall, diaphragm. Muscles of
respiration — intercostals muscles, Names of the muscles of larynx,
pharynx muscles of mastication, muscles of eyeball ear. Apphed
anatomy. e.g., atrophy, hypertrophy. dystrophy

Lymphatic system - General description of lymphatlc system,

Gross features of Lymphoid organs — lymph node, spleen, thymus,
tonsil, Lymphoid tissue forming Waldeyer ring, Major lymph nodes of |
Axﬂla, inguinal nodes & cervical/neck region, Lymphatic drainage of
mammary gland Structural detalls of thoraclc duct Apphed aspect —
lymphadenopathy, lymphedema - ;

| mar

A eﬁdlc

Mledicine
‘jttal(R

“Rﬁbres classification and Names of the white fibres, Parts of corpus :

Nervous system - General organization of nervous system
| Structure ofa neuron and Synapse, Name and functions of glial cells

General descrlptlon of autonomlc nervous system Classification of

| perlpheral and central nervous system. Name of cramal and spmal

nerve, Dermatornal distribution of body, Cutaneous mnervatlons :
CNS - General organization of central _nervous system General

'orgamzatron of parts of brain, Layers and functlons of meninges, Parts

of spmal cord, enlargements, covermgs blood supply. Lumbar .

: puncture _ site, procedure and comphcatrons Parts of brainstem:

External features blood supply, Cerebellum: External features and

- major nuclei of cerebellum blood supply, functlon Cerebrum lobes |
~and its functions, Sulc1 and Gyr1 blood supply, External features of |

medial surface 1nfer10r _surface and - ‘Supero- lateral surface of
cerebrum Thalamus and I—Iypothalamus — Location, Parts ande
functron Basal nuclei — -parts, function and 1ts apphed aspect, White

callosum, Parts of internal capsule and its function. Ventrlcles 0
and circulation of CSF, Applled aspect — hydrocephalus ex

subdural, and 1ntracerebra1 haemorrhages and 1nfarct

,(

rotiil i{'-f:'j

Modicine)
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5 | Special sense organs —

Tongue: parts, muscles, nerve supply and lymphatic drainage.

Eye: Lacrimal apparatus — Parts and function, Parts of eyeball,
coverings, Internal features of eyeball, names of Extra-ocular muscles
and refractive media

Ear: External ear: parts and function, Middle ear: names of ear
ossicles, tympanic membrane, communications, Inner ear: Parts,
| communications, functions. e e

Skin: General 'élassiﬁcation, distributi'o'n-, receptors, functions,
microscopic structure of thin and thick skin. o

6 Endocrlne system: Location, parts, function of - P1tu1tary gland
Pmeal gland, Adrenal gland. Pancreas Thyrmd and parathyrmd
Location of Mmor endocrme glands Sex glands

Hlstology

1S, B_asil: Histology of
v .

1 | Epithelium

2 | Connective tissue

3 Cart1lage Hyaline cart1lage, Elastic cartﬂage F1brous
cartllage - :

Bone — Transverse sect1on Long1tud1nal secnon

Muscle — skeletal muscle, cardiac muscle, smooth muscle

6 | Nerve- Osm1c stam for myelln sheath, H & E for cross sectmn

- 0 LoF perlpheral nerve
V VIVA VOCE .

Student should be able to 1dent1fy the
o All bones and the major parts and joints formed by the bones
Gross specimen, location, parts and answer t___he related quest_mns

b

21
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PRACTICAL PAPER (Anatomy- I)

Histology Practical: The students should be able to identify the type of tissue
and give two relevant points of in support of identification of histology slide
of :

e Epithelium

o Connective tissue

. Cartllage Hyaline cart1lage Elastic cartllage Flbrous cartllage

o Bone — Transverse section, Long1tud1na1 sectlon

. Musclewskeletal muscle card1ac muscle srnooth muscle _

o Nerve- Osmic stam for myelm sheath H & E for cross sectlon of

 peripheral nerve | | '
o Ganglia: Autonomlc, Dorsal 100t ganglla : _
o Lymphatlc tissue: Lymph node Tonsil, Spleen, Thymus "

Gross Anatomv Practlcal The students should be able to 1dent1fy the glven
gross speclmen and answer the
e Side of the organ if necessary
o Gross features, parts
- o Location
o Related questions of the given organ

Gross specimen spotter:

Nervous sy‘st'em. ,

o "spmal cord ‘ o

e  cerebrum- medlal surface 1nfer10r surface supero-lateral surface

° bralnstem

° ventrlcles

o cerebellum

Eyeball model
~Ear _m_ode_l -

- CL8pl (Nudlear Medicine)

- Army Hospital (R&R)

AVS Anif Kumar
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Text books recommended:

1.  General Anatomy — BD Chaurasia

2. Systemic Anatomy - Ross & Wilson Anatomy & Physiology in Health
& Illness by Waugh (A) ;

3. Text Book of Human histology by Inderbir Singh

4. Human Anatomy by Inderbir Singh '

Reference Books .

i Theory and Practice of Histological Techmques by Bancroft (JD)
2. Human Genetics by Gangane (SD) '

3 Snell’s Reglonal Anatomy Book

Teachmg-]earmnggnethods :
Lecture class — LCD projector and Chalk and board
'Demonstratlon of bones and spec1mens =
Hlstology shde prOJect1on and dlscussmn
~ Small group dlscussmn S
: .Malntenance of hlstology and gross anatomy record books
. Hands on session -
Ass_1g_nments
Seminar

w'ﬂ?\&h_.hs»_soe

AVS %umar w o :
Brig ) b : o
Lonsu?tant ’\ﬂemum &

Nuglear Medicing
Army Hosgn‘nal (R&R)
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PHYSIOLOGY -1 (BSNMT-102)

No.

CONTENTS

THEORY

Blood: Components, haematocrit, ESR, blood volume
measurements. RBC, WBC & platelet counts, names of
developmental stages of RBC, functions and fate of RBC.
Functions of WBC and platelets. Bas1s of blood coagulatron Blood
groups — ABO & Rh. : ;

Muscle: Structure in brief, mechamsm of muscle contract1on
1sotomo and isometric contraot1ons energy sources of muscle
contractions, motor unit. -

Nerve and Central Nervous System' Structure of a neuron nerve
impulse, myelmated and non-myelmated nerve. Brief account of
restmg membrane _potential, actlon potentlal and conduct1on of
nerve 1mpulse Neuro- muscular transmlssmn Various parts of
central ‘nervous system, C. S Ko Funct1ons of muscle spmdle and
motor tracts 1nclud1ng reﬂexes cutaneous receptors joint
receptors, sensory pathways Ascendmg retlcular formatlon EEG
functions of cerebellum, basal ganglla thalamus & hypothalamus

vestibular apparatus and funcuons -

| PRACTICAL PAPER ('.Physiology--l)

Haematologv Practlcal

- Autonomlc Nervous System' D1v131ons and functlons

o  Study of appllanoes for haemotology practlcal
o Use of mlcroscope for 1dent1fy1ng blood cells

Brl

count _
Prmcrples of haemocytometry
" 'RBC and WBC counting

E1 81 {(Nuclear Medi

Demonstration Practical: EOsinophil. count, | Army Hospital (R&R)
o  Reticulocyte count, Platelet count. _ :
o BT, CT, Packed cell volume, ESR, Hb estimation, Blood group
o determmauon

| /JUQ
AVS Ar ,afumar W V
’Cogeu;ant Medicine & M\/

Nuclear Medicine
Army Hospital (R&R)
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Human Practical
General physical examination
e  Recording of blood pressure

e  Examination of central nervous system; sensory and motor Abdominal
examination

Text Boqk’S Recommended:

Latest editions of the following books:

1. Textbook of Medical Phy’Siology by G.K. Pal.

2. Review of Medical Physu)logy by Ganong.
3 Text book of Medical Physiology by Guyton

TEACHING LEARNING ACTIVITIES

The course content in Physmlogy will be covered by:
1. Interactive Lectures

2. Group Discussions

3.  Practical classes & demonstrations

4.  Seminars

5. Assignments

(Ilvn' v '; g 11777 r”}

AVS A%mar

Brig
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BIOCHEMISTRY- I (BSNMT-1 03)

S. No. CONTENTS
THEORY :

1 Basic and elementary concepts of chemistry and propertles of
carbohydrates as applicable to the human body.

2 Basic & elementary concepts of chemrstry and propert1es of 11p1ds

_ as applicable to the human body. :

3 Basic & elementary concepts of chemlstry and propertles of protems
& amino acids as applicable to the human body. :

4 Basic & elementary concepts of chemistry and propertles of nucleic

acids as apphcable to the human body.

Basic concepts of principles of nutrition and nutrlents macro and

_ micronutrients, : .

5 Vitamins — Fat soluble Vltamms water soluble v1tarn1ns sources,
blochemlcal role, RDA deﬁ01ency mamfestatlons

Minerals — . calcium, phosphorous iron, copper zinc, magnesrum
manganese, iodine.

Textbooks recommended:
Latest editions of the'fo_llowing books:

1. Medical laboratory Procedure Manual (T-M) by K. 1. Muker]ee 1987,
Vol. L II & Il Tata -
2. McGraw Hill Pubhcatlon
3. Textbook of Medical Blochermstry by Ramakrlshna
4. Text Book of Clinical chemistry by Norbert Teitz. &
;\/ 5.  Principles and Teehmques of Practical Blochemlstry ‘oy Wllson

£

AVSAnRil %(uﬂyg?‘lker

B 6.  Clinical !
' Comuha nt Mgdicin elmca Chemiany - Pr1n01ple and techniques by RJ Henry, Harp _ &
Nuclear Meds@W. Publlshers (A5 x

Army Hospitgl R‘T@xt Book Biochemistry by Vasudevan and Sree Kun ari.

(N
{3 1 Bt R SRR
Loy lospital (R&R)
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BASIC CONCEPT S IN RADIATION PHYSICS- I
(BSNM 1-104)

| S.No. | CONTENTS

Theory
Nuclear Physics

Atomic structure - Nucleus - Atomic Number - Electron orbit and
energy levels - Isotopes and isobars — Radioactivity - Radioactive
decay - Half-life - Particle radiation - Electromagnetic Radiation -
1 : Productlon of X-rays - Continuous X-ray spectrum - Bremsstrahlung
Radiation - Characteristic X-—rays — Filters - Quality of X-rays -
Effect of voltage and current on the intensity of X-rays - Propertres of
X-rays :

2 Elementary Nuclear Physics — Nuclear Structure - Binding Energy -
| Semi emprrlcal Mass Formula - Nuclear Forces. : -

Spec1ﬁc Act1v1ty - Effectrve Half Life - Successwe Radloactlve
Transformatlon Branching Decay constants. Alpha Decay Theory
3 of Alpha Decay Alpha-Partrcle Spectra - Beta Decay ‘Electron
'  Capture - Nuclear Isomers - Internal Conversion - Theory of Beta

Decay. : ‘ _
- Nuclear Reactlons Transmutatron Reactions - Nuclear cross- section.
4 Nuclear Fission — Fission products — Fission yield - Controlled fission

chain reaction Nuclear Fusron Source of stellar energy

PRACTICAL PAPER (OSPE) Basic Concepts in Rad1at10n Physics
1. Time Distance and Shreldmg, measurement of HVT & TVT.
2. Determination of magnification factors. 5
3.  Principle of i inverse square law.

AVS AHMF
‘Brig

 Consultant Medicine &
Nuciear Medicine
Army Hospital (R&R)
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Text books recommended:

Latest editions of the following books:

1.
2

Basic Nuclear and Heath Physics by James, Mannie Shuler.
Basic ideas and concepts in Nuclear Physics: An Introductory approach

by Kris L. G. Heyde.

N0 v W

A Primer in Applied Radlatlon Physms by F A Smith

Atomic Physws— J. B. Rajam

Introductory Nuclear Theory — L.R.B. Elton

Nuclear Physws by 1. Kaplan.

Christensen’s Physics of Dlagnostlc Radlology - Thomas S Curry,

J ames E. Dowdey, Robert C. Murry.

8.
9,

10.
11.
12.
13

Review of Rad1olog1c Physics — Walter Huda and Rlchard M.
Slone. .

A practlcal approach to modern i 1mag1ng equlpment Treﬂer M
Radiographic latent i 1mage processmg W.E.J Mckmney

__Photographlc processmg chem1stry L.F. A. Mason o
. Physmai and photography pr1nc1ples of medlcal radlography Seeman &

_ Herman

- 14.

Cunnmgham

LS,

rql.

g o
Consultant Medicine &
MNuclear Medicine
Army Hospital (R&R)

A\is-}\%mér

The Physu:s of Rad1ology Ha;rold Elford Johns & Jonh Robert

The Physws of Radlatlon Therapy Falz M. Khan o

VA Eo‘-“szd,l (Ré‘, R
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SYLLABUS

B. SC. (NUCLEAR MEDICINE TECHNOLOGY) SECOND SEMESTER

ANATOMY- I (BSNMT-201)

S. Contents
No. Sha
1 ‘Cardiovascular system — Mediastinum: Extent, divisions and

contents of mediastinum, Pericardium: parts and nerve supply, Heart:
Chambers of Heart, internal and external feature, blood supply and
nerve supply and surface marking. Major vessels of Heart in detail-
Aorta and its branches, superior vena cava, inferior vena cava,
pulmonary veins. Major vessels of upper limb and lower limb, thorax,
head & neck, abdomen & brain. Types of circulations

— pulmonary, systemic and foetal circulation, Applied aspect —

; 1schem1a/ang1na mfarctmn etc :

-2 Respiratory System - nose & Nasal cavity, Mean & conchae
Paranasal air sinuses, Larynx parts, muscles, names of car’ulage and
functions, Trachea general features, Pleura: Parts, Costo-

'dlaphragmatlc recess, nerve supply, Lung: Extemal features, blood
supply and nerve supply, Broncho-pulmonary segments Apphed
aspect — apnoea, dyspnoea, pleural effusmn and tap -
_Dlgestlve System — Name nine quadrants of abdomen, Parts of the
dlgesttve system. Pharynx Divisions, function, muscles of pharynx.
Detailed gross external features and surface markmgs of oesophagus,
stornach liver, spleen, pancreas, intestines, appendlx rectum, anal
canal. Oral cav1ty parts of palate, salivary glands Tonsil, Tongue
Stomach: detailed structure, blood supply, nerve supply and lymphatlc
drainage, Liver: Iobes, external features locatlon Porta- Hepatis.
 Extra hepatlc b111ary system, Portal vein, Site of liver blOpsy, Gall
bladder: capacity, location, nerve supply, function, Intestines: small
and large intestine: gross features, Pancreas: parts, location, blood
| .supply and nerve supply, General ofrganization of peritoneum,
per1toneal cavities and sub d1aphragmat1c spaces DlVlSlOl’l and (o4
“"eomponents of upper and lower

.EI'A“\".:.'(‘_?('Z’.'-' [ Hignar, V
/ I ol L Ep NS
[ - oL 3 S
wclear Modtlding
o3 /—’-—‘ LEATmY Hos spiia 1l {f x;.:}
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4 Urinary system - Parts of the urinary system, Structure of a

nephron, :
Kidney: parts, external and internal features of kidney, blood supply
and nerve supply, Ureter: gross features, constrictions, function,
Urinary bladder: capacity, Internal and external features, internal
trigone and detrusor muscle of urinary bladder, blood supply and nerve
supply. Urethra — parts, gross features |
5 | Reproductive system Parts of male and female reproductlve

system, N

Female reproductlve system: Parts, blood supply, nerve supply and
funetlon of Ovary, Uterus, Vagina & Fallopian tube, Sites of ectopic
pregnancy, Parts of female external gemtaha Accessory organ:
mammary gland : : e

Male reproductive system Parts, blood supply and function of
Testls Epididymis, Spermatic cord, Seminal vesicle, Ejaculatory duct,
Prostate — lobes & applied aspect Parts of male urethra.

.Parts of male external genitalia. Apphed — hypospad1a51s and
eplsPad1as1s o

ey

SL BaSic Histblc)‘gy "of_.
No

1 Sahvary gland Serous Mucous, Mlxed gland =
2 | Skin- Thick and thinskin = o :
3 Cardlovascular tissue: Artery, Vein

' VIVA VOCE .
Student should be able to 1dent1fy the - i
: -_ o All bones and the major parts and jomts formed by the bones
- Gross specnnen locatlon parts and answer the related questlons

A Fls : ;
E‘gg An/{umar(p cerd) mmar) U i ‘ .

Consultant Medugnep& Nudlear Medicing]

Nuclaar Ffz,fscm Hospital (1\&1{)
|
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PRACTICAL PAPER (Anatomy- II)

Histology Practical: The students should be able to identify the type of tissue
and give two relevant points of in support of identification of histology slide
of

o Salivary gland — Serous, Mucous, Mixed gland

e Skin — Thick and thin skin

o Cardiovascular: Artery, Vein

Gross Anatomy Practical: The students should be able to identify the given
gross specimen and answer the -

e Side of the brgan if necessary

e Gross features, parts

e [.ocation :

o Related questions of the given organ

G'ross specimen spotter:

Dlgestwe system:
e  Sagittal section of oral cav1ty, Tongue, Stomach, liver W1th gall bladder,
; spleen pancreas, large and small intestines, appendlx

Urinary system:
° Kldney, Ureter, bladder

Reproductive system:
o  Male: testis, epldldymls spermatlc cord, seminal vesicle, prostate
. Female uterus, cervix, vagina, ovary, falloplan tube

~ Respiratory system:

o Sagittal section of nasal cavity

«  Trachea, bronchus

o Rightand Left lung

o  Cardiovascular system:

o  Heart: external features
© s Chambers of heart — internal features
“t s  Blood vessels of hearty

AVS Anil ;}M 31
Brig

Consultant Medicine &
Nuclear Medicine
Army Hospital (R&R)
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AVE Ani%& H
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Normal male and female Chromosome pattern on karyotype

Text books recommended:

1. General Anatomy — B D Chaurasia

2. Systemic Anatomy - Ross & Wilson Anatomy & Physiology in Health
& lllness by Waugh (A) _

3. Text Book of Human histology by Inderbir Singh

4. Human Anatomy by Inderbir Singh

Reference Books :

1. Theory and Practice of Histological Techniques by Bancroft (JD)
2. Human Genetics by Gangane (SD)

3. Snell’s Regional Anatomy Book

Teaching—learning ihet_hods

1. Lecture class — LCD projector and Chalk and board

2. Demonstration of bones and specimens- |

3. Histology slide projection and discussion

4. Small group dlscussmn :

5. _Mamtenance of hlstology and gross anatomy record books
6. Hands on session

7. Assignments

8. Seminar
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PHYSIOL oG Y- IT (BSNMT-202)

'S. [ CONTENTS
No. |
Theory
Gastro-Intestinal Tract: Functional anatomy of G.I. T,
1 Functions of G.I secretions, principles of secretion and

movements of GIT.

Renal system: Structure of Nephron measurement and

2 regulation of GFR, mechanism of urine formation. Clearance tests
& values of insulin, PAH and urea clearance.

Endocrine system: Names of endocrine glands & their :

3 secretions, functions of various hormones, Brief account of
endocrine disorders.

| Reproduction: Female reproductive cycle, menstrual cycle,
4 pregnancy, parturition, lactation. Male sex hormones and
spermatogenesis. Basics of contraception. |
Cardio-Vascular System: Anatomy of heart, cardiac cycle

heart sounds definitions of cardiac output, stroke volume,
5 principles of measurements of cardiac output. ECG — methods of
recording and ECG waves. Normal values of blood pressure, heart
rate and their regulation in brief.

Respiration: Principles of resplratlon respiratory muscles,

lung volumes and capacities, collection and composition of
6 1nsp1red alveolar and expired airs. Transport of oxygen and carbon
d10x1de Brief account of respiratory regulation. Deﬁmtlon of
hyp0x1a Cyanosm asphyx1a Methods of art1ﬁ01al resplratlon

PRACTICAL PAPER (Physnology —II)

Human Practical

e  Pulse examination

° Postural changes in blood pressure
Examination of cardio-vascular system
amination of respiratory system

AVE A n%f

ﬁi’si}

CLﬂuﬁngmfnﬁéﬂ! |
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Text Books Recommended:

Latest editions of the following books:

1. Textbook of Medical Physiology by G.K. Pal.

2. Review of Medical Physiology by Ganong.
‘3. Text book of Medmal Physmlogy by Guyton

TEACHING LEARNING ACTIVITIES: :
The course content in Physiology will be covered by:
1. Interactive Lectures

2 Group Discussions

3. Practical classes & demonstrations
4. Semmars

5 'Asmgnments

AVS A&mar
Brig
Consultant Medicine &

Nuclear Medicine
Army Hospital (R&R)
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BIOCHEMISTR_Y-_ II (BSNMT-203)

S. No. | CONTENTS

Theory
Fundamental concepts of biophysical phenomenon like 0SmOosis,
1 dialysis, colloidal state, V130051ty, absorption, osmotic pressure,
surface tension and thelr application in relation to the human body.
2 _Deﬁmtlon basic concepts of classification mechanism of action and
| properties of enzymes, factor influencing enzyme action.
3: Definition and basic concepts of acids, bases, indicators and buffer,

.thelr apphcatmn in laboratory. :
Elementary concepts of radioactivity, rad1o1set0pes their
4 application i in medicines and agriculture 1sot0plc dilution analys1s
rad10act1v1ty counting techniques.

| Biological sample collection: Preanalytical variables, use of
50 ~appropriate. preservatrves antlcoagu]ants n collectmn of blood
' urine, and CSF '

Tétho'ok's reeorﬁrlrg_r.Ided:' |
Latest editioné of the follOw.ing books:

ol Medlcal laboratory Procedure Manual (T—M) by K. L Mukerjee 1987,
. NolI II&III Tata -

2. McGraw Hill Pubhcatlon

3 Text book of Medlcal B1ochem15try by Ramakrlshna

4. TextBook of Clinical chemlstry by Norbert Teitz.

5. Principles and Techmques of Practical Blochemlstry by Wilson and

Walker. .

. _6._ Clinical Chem1stry Prmc:lple and techmques by RJ Henry, Har]lé‘ér & Kfiar) :

Row Publishers. ¢ (Nullear Medicing

9 Text Book Blochemlstry by Vasudevan and Sree Kumari. Army Hos _ Spltal (RGR)

2 (Lsmulﬁm Medicine &
Nuclear Medicine
Army Hogpital (R&R)
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BASIC CONCEPTS IN RADIATION PHYSICS- II
(BSNMT-204)

S.No. | CONTENTS

Theory

Dlagnostlc Radiology:

length-velomty

A.C. and DC. power supply-01rcu1t breakers ~earth1ng-ma1n voltage
1 | drop and remedy-cables low tension and hlgh tension. Rectification —
Therrmoruc emission — vacuum dlode-EMR frequency-energy—wave

~ Angular distribution - X—Ray generators S

Tomography and stereoradiography — CT Mammography

Production of X- Rays with srmphﬁed c1rcu1t - Rect1ﬁcat1on Three
- phase unit — Anode and Cathode structures — rotatmg anode Ratrngs
of d1agnostlc tubes — X-Ray spectra Target mater1a1 Characteristic
2 | and bremsstrahlung radiation — ﬁltered and unﬁltered X-rays —

- Attenuauon Fllters, X—Ray beam restrlctors - Varlous types of
Gr1ds — Focal spot of x-ray tube - MTF Electrostatlc 1mag1ng —

related to the characterlstlc curve

Primary radiological i 1mage — Images produced by contrast — rmages
produced in film and i image 1ntens1ﬁer — cine radlography quahty of
image — 1Inage intensifier tube ﬂuorescent material Radiographrc
Photography - Photographtc aspects of radlography = L
3 Sensitivity-Photography emulsion .
- Gelatin — Silver halide gram— Emulsmn Latent Hnage-purpose of
development - fixmg Washmg - screen ﬁlrns & non screen films -
Dental film - single coated and double coated ﬁlms its advantage -
Density of x-ray film —Contrast Gamma 1nﬁn1ty Exposure latitude
— Speed - Basic fog Correct exposure—under & over exposure as

Intens1fy1ng screen — Fluorescence Types of 1nten51fy1ng screen
- Inten31fymg F actor-Relatlve speeds of 1nten31fy1ng screen-un-
sharpness relative to the speed of the screens- 1dent1ﬁcat10n

AVS ‘fm th{u(wsr

Brig S
Consultant Medicine &

‘ Nuclear f\ﬁmdtrme e
Army Hospital (R&R) \J\l/

mountmg, cleamng and general care of 1nten\81fy1ng screens.
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X-ray cassette - Types of cassettes - General care of cassettes and
storage -Testing a cassette for light leakage - Testing for film screen
contact - Loading bench design - film hoppers - safe light

- Test for safe light — Chemistry of processing of x-ray film - Types
of developer for manual and automatic processing - Fine grain
developer-Effect of time temperature agitation developer activity -
5 Relation to characteristic curve-standardization by time and
temperature - exhaustion of developer, replenishment of developer -
Methods of silver recovery — Rinsing - Washing and drying - wetting
agents - Factors affecting washing and drying - Processing methods
and equipment-Preparation of 'selu'tion‘ - Importance of stirring -
Nature of mixing vessels - Manual proCess'ing apparatus - stop-bath -
rinse and wetting agents - after treatment of films. :

Polaroid material — Basic fog - Radiation fog - light fog - static
pressure ‘marks and screen artifact - dichroic fog - Automatic
processing - Regeneratlon of solution - Storage of repiemshment

60 Methods of feedlng films relatlve to replenlshment rates- Advantage
. and llmltatlon of automatic processmg ‘Optics and odelac camera -
'Vlewmg boxes and lllummators - Magmﬁers - Actwe markers -
Embossmg machmes Flhn dryers

AVE Ani/Rumar
Brig :
C:meufiam Medicine & :
Nuclear Medicine :
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~

Text books recommended:

Latest editions of the following books:

1.  Basic Nuclear and Heath Physics by James, Manme Shuler
2. Basic ideas and concepts in Nuclear Physics: An Introductory approach
by Kris L. G. Heyde. . -
3. A Primer in Applied Radiation Phys1cs by F A Smlth
4. Atomic Physics —J. B. Rajam
o Intfoductory Nuclear Theory — L.R.B. Elton
6. Nuclear Physics by I. Kaplan
7. Christensen’s Physics of Dlagnostlc Radlology — Thomas S Curry,
- James E. Dowdey, Robert C. Murry.
8. Review of Radlologlc Physics — Walter Huda and Rlchard M
9, Slone.. : : :
10. A practical approach to modem 1mag1ng equ1pment Treﬂer
- 11. Radiographic latent 11nage processing — W.E.J Mckmney
12. Photographic processing chemistry —L.F. A. Mason
13. Physical and photography pr1nc1ples of medlcal radlography Seeman &
Herman _
14. The Physics of Rad1ology Harold Elford J ohns & Jonh Robert
Cunnmgham :
15: :The Phys1cs of Radiatlon Therapy Falz M. Khan

PRACTICAL PAPER (OSPE) Basic Concepts in Radiation Physics

1. Procedures 1nvolved1n dark room & Film developmg procedures.

2. Graphlcal representatlon of parameters that obey 11near and exponential
law for example linear and seml log plotting and Attenuatlon principles.

A\{S ﬁmih%ﬁar

Qonsultsnt Medicine & . R
Nuclear Medicine , : i lmar).
Army Hospital (R&R) :

> it
/‘ Ariny Hospital (R&R)
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B. SC. (NUCLEAR. MEDICINE : TECHNOLOGY) —
THIRD SEMEST ER

PHYSICS OF NUCLEAR MEDICINE
INSTRUMENTATION 1 (BSNMT— 301)

S. No. o ~CONTENTS

| [hcory

Radlatlon detectors Construction and Principles of
Operatlon

Gas Filled Detectors Ionlzatlon Chamber - Isotope calibrator

1 - Proportlonal Counter—Gelger Muller counter, Voltage calibration
of a Gelger Mueller tube, optimum operatmg condition - Dead time
correction.

Scintillation detector

Thallium actwated Sodium Iodide Crystal- Photo multlpher tube,
2 electron multlphcatlon hxgh Voltage supply, Sh1e1d1ng, collimators,
field of view. ‘

Well counter—constructlon de81gn of shielding. Slgnal output Pre-
amplifier - reasons for use - Voltage amphﬁer e :
Spectrometer: -

Basic prmclples of Puise-helght analyzer Smgle channel and multl-
channel analysers. Optlmum operatmg conditions, window settings-
3 Determmatmn of gamma energy spectrum Integral and d1fferent1a1
countmg : : ;

Spectra. of commonly used radio nuclides e g 1131, T099m Crsl;

Gs137.
R} / Problems in radiation measurements w1th worked examples

Rectllmear scanner:
. Construction and Principles of Operation. Colhmatlon collimator
4 focus, colhmator focal length septa thickness, hlgh resolutlon high
AVS Anilrlme sensitivity, Iso—response curves colhmator resolution » with»

Brig L ts ef! n photo and dot scans.
w’gs (tant Melgicine & Scmtﬂla‘non crystal 31ze and its effect on p

Nuclear {\'chl’)l e

Army Hospital (R&R _ ' \

Heie) 39

ey
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Gamma camera;

Camera head construction and prrncrples of operation: Collimators -
parallel multi hole, high resolution, high sensitivity pin hole,
'drvergmg hole, slant hole. Colhmators Sc1nt111at1on crystal, size
- Light guide - Photo multipliers pre amphﬁers :
5 Control panel: pulse shaping linear amplifiers Pulse height analyzer
Timer, Data Processor and their function. Application of Cathode
ray tube - persrstence scope - Monitor scope - Camera scope.
Resolvmg, time characteristics - Analogue - Digital controls
Umformrty and 1ntr1n51c resolution Sen31t1v1ty, Total—system
'resolutron Spat1a1 volume resolutlon saturation.

6 'leferent types of probes (alpha Beta gamma) basic workmg
o prmc1ples and QC :

Re'commeridfed Books:

' _Text book : :
1. Physms Of Nuclear Medlcme _James A. Sorenson & M1chael E Phelps

Reference books : ' -

I Nuclear Radlatlon Detect1on -erham 1. Prrce McGraw-I—Irll Book
Company L . S :

2. Prmcrples _of Nuclear 'Med_iciue-' _; Henry N ' _-Wagner',.
W.B. Saunders company, London S T :
3. Prmcrples and practlce of Nuclear Medrcrne Paul J. Early, D. Bruce
! Sodes C V. Mosby company Prlnceton

A\folf)é{umar
Brig
Consui‘zant Medicine &

Nuetear Medicine .
Army Hospital (R&R)
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RADIOCHEMISTRY AND RADIOPHARMACY - [
- (BSNMT- 302)

S. CONTENTS
No.

Theory

Basic Laboratory Technique: Use of glassware, Washing and
autoolavmg glassware for the use in Radlopharmacy areas, Correct
1 use of Pipettes, Balance, Centrrﬁ;ge Syringes etc. Receipt - storage
 disposal of radioactive materials, international symbols of
_radi__oac.tivity._ L ' e
Basics of radiation chemistry
Atomic and molecular _structure.  Bonding (Electrovalent
covalent, hydrogen bonds) Valency, Atomic wt., Molecular wt.-
2 Normality and molarity of solution, Acids and Bases Hydrogen Ion
| concentration - pH value - The play of pH in the preparations of
radio pharmaceutloals Chemical reaction — Solute - Solvents -
-Solub111ty crystall1zat1on

Isotope generators: :

| Production of radio nuchdes by artificial methods. Cyclotron
~ Produced radio nuclldes and nuclear reactor produced radio
nuclides. Pr1n01ples of generator systems - Ton . Exchange system -

3 Solvent extractlon system. Parent - daughter relat1onsh1p Growth of
\ : - ' daughter produet equilibrium with parent eleménts etc. Chemi f
: | Tc99m, M099 Tc99m generators - Assay Mo099 co

\ S 'check Alumrmum break through test etc, Stenlizatlon

~ Radio pharmaceutlcals :( SPECT RP) > ;
J “”Lyoph1l1zat1on Preparation of cold kits. - DTPA, GHA, DMSA,
MDP, Phytate. Tin pyrophosphate -Albumin microspheres, S.
olloid etc. Labelling of cold kits with requ1red radio isotopes and
: : 1+ their Quahty control tests like RC purity, RN purity, sterility check,
\I)/ ‘ Chromatography (Vartous methods) pyrogen test, bio distribution
ADERUMEE studies. ' : -

AVE
‘EBH{; m oo |

alr s S tate 2 z T
i}g?iﬁﬁ?;tl;hza Radio iodination: basic principles, Iodination of MIBG-131,

Army Hospitel (R&R)|  pification - Resin column - Ion exchange reaction, radiochemical

NN R purity etc. .

el Kuimer) '
L \ _
< g €
CERA T2
17 it BN §
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6 Other radionuclide generators._lgsW 188Re L2 Sn- Lom In, 68Ge
68Ga Ultra short-lived radionuclide generators 82Sr—ngb 81Rb-

8Imy ;. Parent-daughter equilibrium.

Recomme_nded Books:

Text book:
1. The handbook of Radlopharmaceutlcal -Mohan Patel & Samij Sadack

- Chapman & Hall Med1cals London

Reference books:
2. Fundamentals of Nuclear Pharrnacy-Gopal B. Saha Spnnger— Verlag,
New York. :

3. Nuclear Medlclne Technology & Teohnlques—Donald R.

4. Bernier, Paul E. Christian & James K. Langan Mosby

AVS Aj '_K’umar
Eng -

: onswteui Mefﬂao
Nuclear Mecﬂememe &
Army Hospital (R&R}
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RADIATION QUANTITIES, UNITS, INTERACTION OF
RADIATION WITH MATTER AND RADIATION
' MEASUREMENT - I
| (BSNMT- 303)

SNeE " CONTENTS |

Theory

1 Radloactmty, KERMA Exposure, Dose, Equivalent dose, Effective
dose, Collective Effective Dose

2 Radiation detection and measurement

Recommended textbooks:

1.  Physics Of Nuclear Medicine, -James A. Sorenson & Michael E. Phelps

2. Nuclear Radiation Detectlon —Wllham ip Prlce McGraw-Hlll Book
'Company - - ;
3 Pr1n01p1es of Nuclear Medici_ne-—Hen_ry N. 'Wag_'ner, -
- W.B. Saunders company, London.

4. Prmclples and practice of Nuclear Med1c1ne Paul J Early, D. Bruce
Sodes. '
5. C.V. Mosby Company Princeton
6. Lecture Notes Compiled by RSD

(Neardlf K rJ:::,i
Lt !‘.,_1'

CL Spl (Nuclear Medicineg)
L R o by 1T 00T
g_m Yy HDS pital (R&R)

'b_ ;
AVS fKumar _
=B-g
Canvultan’{ Medicine &

Nuclear Medicing
Army. HDSD[{"I (R&R)

|
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RADIOBIOLOGY-1
(BSNMT- 304)

S.No. ~ CONTENTS

Theory

General Biology, physiology, interaction of radiation with cells,

mechanism of damage nature of damage and factors modifying the
1 damage :

Recommended Textbooks:
1 Radiobioldgy for the Radiologist. Eric J Hall
__P__RACTICA_L PAPER (Ins_trumént'a_tion and_ Rndjopharmacy part)

- Elution, radlopharmaceutlcal preparatmn and dose dlspensmg of SPECT
radlopharmaceutlcals :

2. Identification of an unknown radlonuchde
.3, Performancn of radionuclide generator.

clear Medicine)
Army Hos; M ii ”.\f iR

¥/

AVE f-“%mar

Brig

Consultant Mecﬁscme &
Nuclear Medicine
Army Hospital (R&R)
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B. SC. (NUCLEAR MEDICINE TECHNOLOGY) FOURTH
 SEMESTER

PHYSICS OF NUCLEAR MEDICINE
INSTRUMENTATION - II
 (BSNMT- 401)

S. No. CONTENTS

Theory

1. | Whole body counters - bas1c working principles and QC, Whole
body counting; prmclples of whole-body counting, de51gn of whole-
body counting system, stationary systems single and multiple
crystal systems, chair geometry, moving systems, calibration of
whole-body system, clinical and other applications of whole body
counters. Profile scanning and clinical applications
2 Liquid scintillation counters- composition of liquid scintillator
(scintillation cocktail): primary solute, secondary, solute and
organic solvent (toluene 1 ;/Adioxane, anthracene) and solubilizing
- agents for tlssues C01n01dence circuits and display. Quenchmg,
Quench correctmns methods: Internal stand-ard method, extemal ;
standard method and channel ratio, neutron detectors” Bas
pr1n01ple sand applications. e
PET: Historical developmental of Functional In Vlv
.Pos1tr0n, Physics and instrumentation in PET, Data q
—...t--Performance Characterization in PET, Image reconstruction
L r,ﬁf(ﬂ&lgorithm in PET, Qﬁantitative techniques in PET, Tracer Kinetic
Modelling in PET Co-reglstratlon of Structural and Functional
images, Rachatlon Dosimetry and Protection in PET :
SPECT- image reconstruction techniques, filters, artefacts in
SPECT (éttténuatibn corré’ction, non-uniformity corrections,
Brig, | | correction with combined SPECT-CT system), effect of scatter &
gﬁgagia:{é?ﬂﬁgme ’ scatter correction, partial volume _éffects, multi detector SPECT,
Army Hospitgl (R&R) coincidence, SPECT acquisition — step & shoot/ continuous. SPECT
v/s planai" camera, SPECT v/s other modalities (CT, MRI,

,"Mﬂ Ultfasonography)

] cEE

and

AVS Ayl Kum@ar
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1. Nuclear Radlatlon Detectlon -Wllham J. Price McGraw—Hlll Book

- '_3.'" _ Saunders company, London
4. Prmmples and practlce of Nuclear Medwme Paul J Early, D Bruce

AVSA_,._H{uma: L sl w/

Brig : . e . L e |
Consultant Medicine & -
Nuclear Medicine

Y\rmy Hosprtai (R&R}

5 Seml-conductor detectors

6 Hybrid imaging systems (SPECT-CT, PET-CT, PET—MRI)

Recommended Books:

Text book:
1. Physics Of Nuclear Medlclne -James A. Sorenson & Mlchael E: Phelps

Reference books

. Company, L - -
2 Prmolples '__Of Nuclear Med_icine_'—Henry N _Wagner,W.B.

Sodes C. V Mosby company Prmceton

1V ‘fLC.UJr)
] ;}‘,g_eu.z_ Leﬁ’n{!
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RADI OCHEMISTR Y AND RADIOPHARMA CY-1II

(BSNM T- 402)
S. ~ CONTENTS
No.
Theory
1 Dispensing of radiopharmaceuticals - Specific activity,
Tracer dose preparation - Tracer dose administration etc.
200 Positron emitters: 'Radiop_harmaceuticals and radiochemistry

synthesis modules to produce 18FDG 1o, 3NH; and B,'°0

3 Quallty control of different PET radlopharmaceutlcals by TLC
scanner, HPLC and Gas Chromatography Molecular d1agn0315
Safe handlmg of PET radlotracers

4 Newer radlopharmaceutlealsm Nuclear Med1c1ne - Monoclonal
antrbodles Receptor labelling, Llposome labellmg, etc.

- Inves_tlgatlonal New drugs in nuclear medl_crne

Drug interactions with radiopharmaceuticals

Safe handling of radlopharmaceutlcals

CO | [ Ov| -l

Regulatlons ethrcs and regrstratlon of radlopharmaceutmals '

Recommended Books:

Text book:
1. The handbook of Rad10pharmaceut1ca1 -Mohan Patel & Samij Sadack,
: Chaprnan_ & Hall Medicals, London.

Reference books
1. Fundamentals of Nuclear Pharmacy Gopal B. Saha, Sprmger— Verlag, @

AVS pdfit Kumal  New York.
.EOT‘!&U“."\R?. M2dicindiclear Medicine Technology & Techmques—Donald R.

ne
2';'1,; 3? ifg j";’ ‘?&f’;; RaBernier, Paul E. Christian & James K. Langan Mosby
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RADIATION QUANTITIES, UNITS, INTERACTION OF
RADIATION WITH MATTER AND RADIATION
MEASUREMENT - I
(BSNMT- 403)

SNoll ~ CONTENTS

“Theory

Interaction of Ionizing radiation with matter:
Interactions of eIectromagnetlc radiation (x-ray and gamma ray)
with matter Excitation, 1onrsatron Bremstrahlung, Cerenkov
rad1atlon scatter, photoelectrrc effect, Compton pair production,
anmhllatlon Transmlssmn of radratlon in matter half value
thickness, hnear and mass attenuatlon and absorptron coefﬁcrent
1 | absorption cross sectron curves wrth respect to gamma energy and
atomic number range of rad1at10n in tissue, lead and Nal crystal
Importance of these 1nteract10ns in radlology and nuclear medrcme
Interactlon of partlculate (beta alpha) wrth matter, energy loss by
collision, energy— range relatron and Bragg s curve, spec:ﬁc :
- 1onlsat10n stoppmg power. Interactlon of neutrons wrth matter
neutron cross section, neutron capture and act1vat10n Typ1ca1
Shielding Calculatlons Wlth practlcal examplcs :
2 Radlatlon Protectlon Instruments

oo Recommended textbooks’:

1. Physics Of Nuclear.Medicine -James A. Sorenson & Michael E Phelps :
2.  Nuclear Radlanon Detection -W}lham J. Price, MCGI‘aW-Hlll Book

Company e :
AVS A xli‘i‘(%m&%f Prmclples of Nuclear Medicine-Henry '_N. Wagn'er,
Brig Saunders company London. 5
Consulta tsfier:i cin % ¢ B8
fggg?;gr a?élmg;;:Brmcrplcs and practice of Nuclear Medrcrne Paul J. Early, D .ruc
f-‘wmg Haspgtga@&ﬁg : 251

5. C.V.Mosby Company Princeton

6. Lecture Notes Compiled by RSD

W

rof

. . . A s
Camar) . SN &7
i,r Snl (Muclear Medicine) A\ (J
Army Hospital (R&R) _
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'RADIOBIOLOGY- II
 (BSNMT- 404)

S.No. _ - CONTENTS

Theory

Deterministie and stochastic effects of radiation, cancer risk
estimation, damage to individual o r g a n s, prenatal effects of
1 | radiation, radiation protection standards.

_ Rec'_o'mme.nded Textbooks:
e Radiobiology_ for the RadidlogiSt. Eric J Hall -
: PRACTICAL PA_PER_‘(.Inst'rl-lmentati'on: and Ra_diopharhiacy part)

1. Calibration of the spectrometer and finding the energy resolution.

2. Determmatlon of 991\/10 breakthrough in 991mTc e
3. QC of radlopharmaceutlcals by paper chromatography

AVS AnitAumar
.Goh'sutiani Medicine &
Nuclear Medicine
Army Hospital (R&R}

b

49
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B. SC. (NUCLEAR MEDICINE TECHNOLOGY)
FIFTH SEMESTER

DIAGNOSTIC NUCLEAR MEDICINE PROCEDURES — I
 (BSNMT- 501)
S. No. : - CONTENTS

- Theory

Renal imaging studies-diuretic renogram, captopril renogram,
1 standard renogram, uretic reflux study, renal transplant studies,
static renal study. :

Bone imaging: Routine bone (whole body and spot) imaging, bone

2 flow study, quantitative bone scan-sacro111ac quanutatlve study, 3-
~ phase bone scans. :

3 Liver-spleen study, bone marrow 1mag1ng, spleen imaging w1th
denatured RBC’s . ; '
Gastrointestinal study— Hepatobﬂlaty 1mag1ng, pancreas imaging, |
gastric oesophageal reﬂux gastrlc emptymg time, biliary reflux,
2 Meckel’s d1vert1culum 1rnag1ng, GI bleedlng w1th 99mTc RBC Gall
bladder dynarmc dynamlc stud1es usmg IDA compounds -

Lung lmaglng studies — ventﬂatlon lung 1mag1ng studies using

gases (133Xe 8]mKr) Inhalat1on 1mag1ng us1ng aerosols aerosols |

generators, mucociliary clearance COPD, Pulmonary permeablltty
using DTPA perfusmn 1mag1ng (MAA Mlcrosphere) ——pulmonary
embollsm : -

. Cardiac studies- static blood pool i 1mag1ng, Rest/stress
6 | myocardial imaging, infarct imaging, MUGA, gated blood pool |

: U)/ . study, first pass study (shunt detect1on) placental unagmg
AVE Ani

AV it ikumar " Central nervous study- cerebral blood ﬂow dynam1c stud1es static
Brig

Consultapt Mddici 1elfa”ra1n imaging, c1stem0graphy and Ventnculoatnal cand |
Nuc!eartiltedicu‘x‘e e o 3 .
Army Hogpital (RER) entrlculoperltoneal shunts. Use of Tl, "“FDG, an

cardiac studies.

u

: Endocrme studles- thyroid imaging and uptake (99mTc and 131I)
g
Perchlorate dlscharge test, 131I.whole—body imagifg, parathyroid |
imaging. A @

il‘- i
! 1)1{\411‘ Ar Medi
rmy Hospit 11 T{&i\
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131

Neuroendocrine Imaging — 7 I-MIBG imaging

Miscellaneous - ®7Ga imaging, gastric intestinal protein loss
estimation, Lymphatic imaging, Sentinel Lymph Node Imaging,
10 Radio  Immunoscintigraphy  (RIS), testicular imaging,
Hysterosalpin‘gcscintigraphy, Scintimammography,
Sialoscintigraphy, Dacryoscintigraphy (NLD imaging)

Recommended books:

Textbooks: ,

1. Principles and Practice of Nuclear Medicine. Paul J. Early, D. Bruce
Sodee ' o

2.  Reference books: :

3.  Mosbeys manual of Nuclear Medlcme Procedures Bruce Scdee Paul

J: Early & Sharon Wlkepry, Mcsbey Company, London.

_ 4._ ~ Essentials of Nuclear Medicine, M. V. Merrick.

5. Basic Science of Nuclear Medicine, Roy P Parker, Peter A S Smith &
Davrd Churchill L1V1ngston New York 35 :
6. Essent1als of Nuclear Medicine Imaging, Fred A Metter Mllton J
7. . W B Saunders company, London Principles of Nuclear Medrcme
'Henry N Wagner W B. Saunders company, London. : :
8. Chmcal Nuclear Medicine M N Masey, K E Britton & D L Grlday
Chapman and Hall medlcals
9. Nuclear Medicine chhnology & Techmques Dcnald R Bernrer Paul
E. Christian & James K. Langan Mosby
10.  Seminars in Nuclear Medi’c’ine._

CL Sl (Ndelear l".'li“‘f_'.lll,“;l'lt"l
Arimy Hospital (R&R)

AVS An%m
Brig
Consultant Medicine &

Nue! earfﬂe{fis;‘fﬁa SR wf‘/ _-"
.Armchapital{x&R} 3 5
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THERAPEUTIC NUCLEAR MEDICINE
PROCEDURES- I

(BSNM I-5 02)
Sl ~ CONTENTS
No. ' L
Theory
1 Basics of radionuclide therapy 7
2 Various radionuclides for therapeutic Nuclear Medicine
Procedures. : '
3 Therapy planning
3 Low dose I 131 therapy for Graves Drsease
4| ngh dose 1-131 therapy for thyrmd carcinoma
S General prme1ples of therapy admmrstratlon and safety precaut1ons

Recommended books

Text book e : ; ;

1 Pr1n01ples and practlce of Nuclear Med1cme, Bruce Sodee Paul J. Early :
& Sharon Wlkepry : : ' :

Reference book : S ho

1. Basic Sc1ence of Nuclear Medlclne, Roy 12 Parker Peter A S Srmth &

David Churchill Livingston, New York35 0 o

2. Essentials of Nuelear Medicine, M. V. Merrlck

3. Mosbeys manual of Nuclear Medlcme Procedures Bruce Sodee, Paul J.

Early & Sharon Wikepry, Mosbey Company, London. :

4. Essentials of Nuclear Medicine Imagmg, Fred A Metter Mllton JW B
 Saunders Company, London. N
LS Pr1nc1ples of Nuclear Medicine Henry N Wagner w. B(NSaupgle ‘,Ir)'
company, London. - Lt €ol

6. Clinical Nuclear Medicine M N Masey, K E Br1tton & DALnGﬁldayral (R&R)
Chapman and Hall medicals.
" Nuclear Medicine Technology & Techniques - Donald . "Bemiel",,'\P,aul
Christian, & James K. Langan Mosby.

}ﬁ\\j& Aﬁ ﬂﬁ‘ §<\/
Brig _
C..onau!tané Madicine &

Nuclear Medicineg

Army Hospital (R&R)

- Clapl (Nuclear Mediciy::
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QUALITY ASSURANCE OF NUCLEAR MEDICINE
INSTRUMENTS- I
(BSNMT- 503)

S. No. | CONTENTS

Theory

Quality assurance: In General - quality assurance for attaining the
high standards of efficiency reliability in the practice of Nuclear
Medicine procedures - efforts to be taken in order to get closeness
of standard procedures with which the accurate out-come proper
way of submlttmg the request for the procedure - The preparation
and dlspensmg of radio pharmaceutlcals - The routine quahty
1 control studies - The protection of patients - staff and general public
| by followmg standard procedures - schedulmg of patients study
patients preparation etc - setting up patlents correctly for the
procedure : :
mamtamlng the electronic equ1pment in the correct manner
methodology of the procedure The analysis and mterpretation of
results or data - and ﬁnally keeping their records.
Quality assurance of machineries mainly involves - Acceptance test
during installation - Routine dally check - checkmg the power line -
Air condrtlonlng efficiency - dust free atmosphere - Maklng the
: avallabrhty of service then and there - Routine quallty control study
| of different equipment periodically without delay.
2 Flood check - linearity-uniformity, dead time, resolution check for
gamma camera- Field of view and chi square test for Thyroid
uptake unit - Focal distance cahbratron - ‘Density cahbratlon for
scanner. :
Precmlon and Energy response study for isotope ‘calib
Departmental survey for keeping the working aréa at a-lower:level
of background radiation level etc.

AVS Anifiurhar

Eggqugmm fedicine &
Nuglear Memcmeﬂ
Army Hespuei R&
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AVS Anil/Aumar
Brig.
Consultant Medicine &
 Nuclear Medicine
Army Hoapx%ai {R&R}

Recommended books:

Text book:

1. Quality Control of Nuclear Medicine Instruments, International Atomic
Energy Agency.

Reference books:
1. Quality Control of Gamma Cameras and Associated Computer Systerns,

The Institute of Physical Sciences in Medicine.

2. Quality Control of Nuclear Medicine Instrumentauon, The Instltute of
Physical Sciences in Medicine. ‘

3. "Quality Control in dlagnostle 1mag1ng J. E GRAY Unlver51ty Park
Press..

4, "Processing and Quahty Control" Wllllam E J. Mckmney, J.B.

Lippincott Company.
5. "Concepts in Medlcal Radlographlc 1mag1ng" Marlanne Tortmce W.B.

_Saunders Company

~ "Quality assurance Management" G E. Hayes Charger productlon
7.-.' Diagnostic Imaging: Quality Assurance M.M. Reham Jaypee Brothers

‘Medical : , - L pubhshers
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IN-VITRO NUCLEAR MEDICINE TECHNIQUES- I

(BSNMT- 504)
S. No. _ CONTENTS
Theory
Tracer methods - Behaviour of radioactive tracers in biological
1 process - characterlstlcs of radio pharrnaceuncals - Half-life -

(Physical and Biological) -

; Principles of Radio Immunoassays (RIA) standard curve, data
2 analysis, Quallty Control (QC) and appllcatlons Methods of
Treceptor assays, hormones drugs.

IRMA (Immunoradlometrlc assay), ELISA, ‘RIA, estimation, T3,

3 T TSH, thyr01d ant1bod1es and current apphcatlons using similar
- techniques.
4 'f---'Immunology (humeral immune response- cell medlated immune

_ | response- antlgen—antlbody reactlon monoclonal antlbody)
5 | Thyroid Uptake study e

Measurement of renal functlon. GFR by pIasma clearance
': method, EC clearance _

Use of radmlsotopes in Haematology Blood volume, RBC
1 Volurne plasma Volume, RBC survwal Sequestratlon study Cr-51
& Tc-99m.

AVS ﬁﬁ%ar

-F‘ng
Consu tant ﬁf}adccma & |
Nuc'ear Medicine

Army Hospital (R&R)
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RADIATION HAZARD, CONTROL AND SAFETY,
REGULATORY RE 0 UIREMEN TS—1I
(BSNMT- 5 05)

S.No. ' CONTENTS

Theory

1 Planmng of Nuclear Medicine (NM) Laboratorres

Class1ficatron and general features of NM laboratorles (site, typical
2 ﬂoor plan ventilation, surface walls, floor and ceiling)
Planning of radiation 1nstallat10n—protectlon from prlmary, leakage
3 | and scattered radiation. Concepts of workload use factor occupancy
factor & distance. Barrier desrgn-bamer materlals concrete brick&
 lead. : : L
Primary & secondary barrrer design calculatlons De51gn of doors.
4 | Control of radlatmn-effects of time, dlstance and shleldrng
Personnel monitoring systems; prmcrple and objective-film badge,
gu1de11nes for use- thermo-luminescent dosrmeter badge pocket
5 dosmeter Area momtormg and radlatron survey, practrcal use of '
survey meter zone monltors and phantorns
"'Survey 1n rectﬂmear scanner gamma camera, PET rooms _
Laboratory and clinical areas -contammatlon survey - Methods
6 | and Materials. Preventron of spread of contamination. Use of
forceps, gloves etc. o :
AERB safety code and ethics, Built in safety specrﬁcatlon for
7 nuclear medicine equrpments/mstallatlons Specification  for
radiation protection devices-room layout. - -
General classification of nuclear medlcme labs- Operatronal
8 safety- Radlatlon protectlon programme- Personnel requ1rements and "

L
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Recommended books:

Textbooks: : _ ‘
1. Radiation Protection in Hospitals. Richard F. Mould.

Reference books:

Basic radiological physws Jaypee Bothers Prlvate llmlted New De1h1
An Introduction to Radiation Protectlon..Allen Martin & Samuel.
Radiation safety in medical practice. M.M. Rehani.

Radiation Protection. Ronald L. Kathren.

AERB safety code and manuals.

1.
2
3
4.
3
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B. SC. (NUCLEAR MEDICINE TECHNOLOGIQ
SIXT, H SEMEST. ER

DIAGNOSTI C NUCLEAR MEDICINE PROCEDURES —

: g :
 (BSNMT- 601)

S. No. CONTENTS
Theory
Whole body PET/CT scan: Oncology (FDG, F-18 Bone PET/ CT,

1 F-MISO, FLT, Ga-68 DOTATOC, FDOPA etc) and in
Inﬂammatory/lnfectrve conditions

2 ‘Regional PET/CT, PET/CECT :

3 Introduction to dedicated Imaging systems Breast-specific |
gamma cameras, PEM Dechcated cardiac camera, nuclear probes'
and mtra—operatrve gamma camera, Dedlcated brain i rmagmg, small
' anlmal imaging

4 Emergency nuclear medicine procedures _

5 PET 3D acqulsltlon, List mode, Dynamlc PET 4D 1mag1ng

Ll (Resplratory gating methods) :

6 CL acqu131t10n protocols Contrast—enhanced CcT

7 | Introduction to newer reconstructlon algorlthms 1nclud1ng

: ; e 1terat1ve reeonstructlon methods, and newer advances in scatter
' - correct1on CT- based attenuation correction, partlal- volume |
'u)/" eorrectlon motion correction, and colhmator response recovery
 AVS AfitKyma8 | Introduction to DICOM formats . -
gggsuitam jﬁ}%eﬁismv &Introductlon to Hospital Informatlon System (HIS) and'
~ Nuclear Madicine Archlval and Communication Systems (PACS) .

Army Hosphal(B&EL

)(Nc ey Kumdr)
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Recommended books:

Textbooks: : |
1.  Principles and Practice of Nuclear Medicine. Paul J. Early, D. Bruce
Sodee :

Reference books:
D Mosbeys manual of Nuclear Medicine Procedures Bruce Sodee, Paul
J.Early & Sharon Wikepry, Mosbey Company, London.
3.  Essentials of Nuclear Medicine, M.V. Merrick.
4, Basic Science of Nuclear Medicine, Roy P Parker Peter A S Smith &
David Churchlll Livingston, New York 35 :
5 Essentials of -_Nue_lear'Medieine' Imaging, Fred A-'Metter, Milton J
6. W B Saunders company, London Principles of Nuclear Medicine
~ Henry N Wagner: ‘W. B. Saunders company, London.
7.  Clinical Nuclear Medicine M N Masey, K E Brltton & DL Gllday
V Chapman and Hall medicals.
‘8. Nuclear Medicine Technology & Technlques Donald R. Bermer Paul
' E. Chrlstlan & J ames K. Langan Mosby : :
2 Semmars in Nuclear Medlcme

 (Weeraj fidinar)
Lt Col _
Clspl (hclear Medicine)
Army Hospital (R&R)
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THERAPEUTIC NUCLEAR MEDICINE

PROCEDURES- 11

(BSNMT- 602)
S. No. CONTENTS
Theory
1 Commonly used rad1onuc11des for therapy, like I-131, 32P 9081'
153S : 186Re 90Y etc
.2 Therapies other than I-131
3 | Bone Pain palliation therapy
4 | 'Lu-PSMA therapy e
5 | !Lu-PRRT and "'I- mIBG therapy =
6 Radlosynovectomy ; .
) - Radio-immunotherapy
8 Alpha therapy
9 'PET guided biopsy
Recommended books
Text book: |
1. Principles and practlce of Nuclear Medlcme Bruce Sodee Paul J. Early
& Sharon Wlkepry

Reference book:

1. Basic Science of Nuclear Medicine, Roy P Parker, Peter A S Smlth &
David Churchrll L1v1ngston New York35.
- 2. Essentials of Nuclear Medicme M Vo Merrick: 0 8

3, Mosbeys manual of Nuclear Medrcme Procedures Bruce Sodee Pai l-J
Early & Sharon Wikepry, Mosbey Company, London. -
4. Essentials of Nuclear Medlcine Imaglng, Fred A Metter M'\'
Saunders Company, London I8 :
5, Prmc:lples of Nuclear Medrcme Henry N Wagner W B L§faunders ' f_
company, London. .t - ClLopl (hudldar Medicine).
. 6. Clinical Nuclear Medlclne M N Masey, K E Brltton & D L G1

T \‘Chaprnan and Hall medicals.
7. Nuclear Medicine Technology & Techmques - Donal R Bernler Paul

| E. Christian, & James K. Langan Mosby. i
AVS Am bdimar : a XC/
Brig :
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QUALITY ASSURANCE OF NUCLEAR MEDI CINE
INSTRUMENTS- IT
(BSNMT- 603)

S.No. | CONTENTS

Theory

Organization of department: How to set up a Lab. - Psychology
and social behaviour - Group behaviours - individual relationship
1 with colleagues - Senior staff and patients - How people learn
memory and forgetting - motivation and emotion
- stress and adjustment -Social influence and the 1nd1V1dua1 -
evidence of satisfactory progress reﬂected in the reports of the
clmlcal supervisors. e L
Record keeping: test procedure — -maintenance-provisional
appointment - Registration of the patients in the department,
Register with proper ID number - Isotope Radio pharmaceut1cals
administration - dosage - Date - Time - mode of Administration etc.
2 | Details of Test done - storing of results - Hard copies like Films,
Report forms etc. - '
Dispatch of the results to the respective departments - maintaining
the records - mamtalmng orlgmal report copy in the department
safely etc:
Equipment maintenance: Date of mstallatmn - Defects ralsed
service done on date and time - . done by whom - service record.
Penodlcal quahty control study on equipment and their record
.3 keepmg Preventive malntenance service on periodical interval
either by the engmeers in the 1nst1tut10n or engineers from the
- company. : : &
| Stocking of important spares and PC boards for the rectlﬂcau
' : the defects durmg the time of repair. Sl

b “ Medici 1u T
ATt “Jf ”oepnal (R&:R)
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Recornmende_d books:

Text book:

1. Quality Control of Nuclear Medlcrne Instruments International Atomic
Energy Agency.

Reference books:
1.  Quality Control of Gamma Cameras and Associated Computer Systems

The Institute of Physical Sciences in Medicine.
25 Quahty Control of Nuclear Medlcme Instrumentation, The Institute of
Physical Sciences in Medicine. '
3 "Quahty Control in dlagnostlc 1mag1ng J E. GRAY University Park
Press: oo
4. "Processmg and Quahty Control" William, E J. Mckrnney, J. B
Lippincott Company.
5. "Concepts in Medlcal Radrographlc 1mag1ng" Marianne Tortoice, W.B.
Saunders Company. : : e

- "Quality assurance Management" G.E. Hayes Charger produetlon
7 Diagnostic Imagmg Quality Assurance M.M. Rehani. Jaypee Brothers
-Med1cal L e ~ publishers.

' w&
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IN-VITRO NUCLEAR MEDICINE TECHNIQUES- II

(BSNMT- 604)
S. No. CONTENTS
: : Theory
1 Ferrokinetic studies- Iron Absorption, Plasma Iron clearance,

Plasma Iron turn over

2 Proteins turn over studies- Synthesis & catabohsm Use of
radiot_racers in albumin turnover. Protein loss study.

3 Radio respirometry — radio microbial detection, carbon breath
analysis. L
4 Autoradiography

Neutron activation analysis
Liquid Scintillation Counting: Composition of 11qu1d
scintillator (scmtlllatlon cocktall) primary solute, secondary,
6 solute and organic solvent (toluene 1.4 dloxane, anthracene) and
solubilizing agents for tlssues Commdence circuits and dlsplay
Quenchmg, Quench correctlons methods Internal standard
method, extemal standard methcd and channel ratlo neutron
_ dctectors Bas1c prlnclple sand apphcatlcns
Statistics of countmg Countmg error, accuracy and premsmn
7 ' normal standard dev1at1on of count rates, ‘standard error Gaus31an
' dlstrlbu’uon poison’s dlstrlbutlon and propagation of errors

‘l
Neeray KMurnar
> t !
- L {1 C Medicine)
/ 1”” I{() L\” ‘tl th‘\SR)'

BRga B
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RADIATION HAZARD, CONTROL AND SAFETY,
REGULATORY RE QUIREMEN s-1
(BSNMT- 605)

S.No. - CONTENTS

Theory

1 Waste disposal, handling of RIA materials - Procedure for handling |
spills, Area monitoring, instruction to wo‘rkers; : :

Decontamination: Personnel, equipment and work area,

2 decontammatlon kit Storage of radloactlve materlals Dlsposal of
Radloactlve Waste-disposal records- : =
3 Maximum perm1531bIe concentration for airborne act1v1ty Max1mum

perm1531ble concentra’aon for sewage d1sposal

Record keepmg Requirements for Periodlcal depaﬂmental survey |
4 _and the maintenance of their records etc. '
o Personnel dosnneter and thelr record keepmg etc

_Patlent Pprotection; Safe  work praetlce in nuclear medicine-
Radiation absorbed dose from d1agnostlc and therapeutlc procedures.
5 Investlgatlons durmg pregnancy-exammatlons assomated with
: illness, not associated with 1llness-medlco-lega1 or insurance purpose
exammauons-medlcal research — avmdance of unnecessary radlatlon
dose:. :

6 Radiation emergencies-situation, preparedness, safety._- and
prevention, legal requirements. : ‘

7 | Recent developments in radiation safety relat'ed topics.

AVE Anikifumar
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Recommended books:

Textbooks:
1. Radiation Protection in Hospitals. Richard F. Mould.

Refe'r_ence books: :

Basic radiblogical physics. Jaypee Bothers Private limited, New Delhi
An Introduction to Radiation Protectlon Allen Martin & Samuel.
Radiation safety in medical practice. M.M. Rehani.

Radiation Protection, Ronald L. Kathren.

AERB safety code and manuals,

1.
2
3.
4.
5.

: QVS Ani -Kumar : ﬂﬂé/ - ([(Neeraf Kumar)
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PATTERN OF EXAMINATION

1. Theory Examination will be designed to comprehensively assess a student’s
understanding and application of theoretical knowledge. The question paper
format will typically involve a blend of various question types, including
multiple-choice questions, fill in the blanks, very short answer questions, short
answer questlons and long answer questions. This dlverse structure aims to
evaluate student’s grasp of concepts at varylng depths, ensurmg a
comprehensive evaluation of their theoretlcal_ aptl.tude..

2. The Practical Examination will prlmarﬁy focus on the application of
knowledge in real- world scenarios. It will assess a student’s ability to identify
specimens accurately, perform physical examinations adeptly, estabhsh the link
between Nuclear Medicine Technology and patient care, and demonstrate their
practical skills effectively. Students will be assessed on various aspects of
Radiation Safety in depth Furthermore, the inclusion of Viva will allow
examiners to gauge the student’s understanding, critical thinking, and problem-
solvmg abilities in real- t1me ensuring a well—rounded evaluatlon process that
emphasizes both theoretical and practical competencies.

AVS AnitAumar
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FIRST YEAR: MODEL QUESTION PAPERS (THEORY)

PAPER I: ANATOMY
Maximum Marks: 100 Time: 3 hours

Instructions:

1. All questions are compulsory.

2.Read the question carefully and answer to the p01nt neatly and legibly.

3.Do not leave any blank pages between two answers.

4. Start the answer to the question on a fresh page or leave adequate space between two
answers.

5.Draw suitable tables/ dlagrams/ flow charts wherever approprlate o

6. Corrections/ Amendments; if any, in answer sheet should be neatly done.

7.Use of electronic devices is STRICTLY PROHIBITED. Strict action against unfair
means would be taken. Tl :

SECTION A

1. Answer the following: (2x10 =10)
a) Describe the parts, surfaces, arterial supply and venous drainage of stomach.
_ b) Enumerate parts of female reproductwe system erte in detail the parts,
layers posmon and blood supply of uterus. :

2. Write short notes on any FIVE : (5 x 4=20)
a) Urinary bladder '

b) Histology of cardiac muscle

c) Neuro muscu]ar Junctlon

d) Structure ofa Nephron

e) Extra hepatw biliary system

f) Gross anatomical features and lobes of prostate

(5 X 2""10) i r'm!w)

1“\11

3. Answer any FIVE of the following:

a) Types of cartilage.

b) Parts of fallopian tube.

c) Difference between large and small intestine.
d) Two upper limb muscles. '
e) Parts of pharynx.

f) Name the parts of ureter. ;
AVS Aln ';
-Pﬂi:i
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SECTIONB

1 Answer the following: (2x10 =10)
a) Enumerate the surfaces, lobes of cerebrum. Describe in detail the sulci and

gyri of supero-lateral surface of cerebrum.
b) Enumerate the chambers of Heart. Describe in detail the internal
features, external features of right atrium.

2. Write short notes on any FIVE - (5x4 =20)
a) Histology of thick skin e | L
b) Bronchopulmonary segments of left lung '

¢) Paranasal air sinuses
d) Ventricles of brain
e) Parts and contents of mediastinum
f) Parts ofear '

3. Answer any FIVE: (5x2 = 10)
a) Valves of heart.

b) Name two endocrme gland :

¢) Name two superﬁ01al veins of upper llmb._

d) Enumerate the ear ossicles.

¢) Name the layers of meninges.

f) Name any four cranial nerves.

ar Medic mne I :

cispt :
oo )

U\..]
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PAPER II: PHYSIOLOGY
Maximum Marks: 100 Time: 3 hours

Instructions:

1. All questions are compulsory.

2.Read the question carefully and answer to the point neatly and legibly.

3.Do not leave any blank pages between two answers.

4, Start the answer to the question on a fresh page or leave adequate space between two
answers.

5. Draw suitable tables/ diagrams/ flow charts wherever approprlate

6. Corrections/ Amendments; if any, in answer sheet should be neatly done.

7.Use of electronic devices is STRICTLY PROHIBITED. Stnct action agamst unfa1r

- means would be taken. :

' SECTION A

1. Answer the following: . e (2x10 -20)
a) C1a351fy leucocytes & give their normal values. BrIeﬂy describe the functions
of dlfferent types of leucocytes

b) Describe the physiological actions of thyroid hormone. Add a note on
hypothy_ro_ldlsm. : '

2. Write short notes on any five of the followmg (5 x 4=20)
a) Functions of plateiets '

b) Name the plasma proteins. Write two funcuons of it.

c¢) What are diuretics. Give two examples?

d) Mention the hormenes that regulate glucose metabohsm

e) Why there i is anaemia in chronic renal failure?

) What are the functions of ovary?

g) List four pancreatlc enzyme.

~ SECTIONB

A T i Aser & Prof ﬁ; 3y ”0 plidi !'} 2;3\;“
4. Answer the following: _ (2x10-20)
‘a) Define cardiac output, end diaste ume, stroke volume and ejection
fraction. Give their normal values. Br1eﬂy describe the factors affectmg cardiac

output. _
b) Describe the functional classification and functions of cerebellum Write 4

fe\S\ures of cerebellar dlsorder. o

AVE f_ﬂ Hurtiar 69
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5. Write short notes on ANY FIVE of the following (5x4=20)
a) Pulmonary surfactant
b) Jugular venous pulsation
¢) Deafness
d) Corticospinal tract
e) Oxygen therapy
1) Réferre_d pain

6 Answer briefly any five of the following i - (5x4=20)

a) Define tidal Volume Give their normal value. ' .

b) Name the baroreceptors Mention its function. LlSt four functions of
hypothalamus = ;

¢) What is EEG. Name the EEG waves.

d) List four functions of skin

e) What is myopla how isit corrected"

AVS Anil Klimar
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PAPER I1I: BIOCHEMISTRY
Maximum Marks: 50 Time: 3 hours

Instructions:

1.All questions are compulsory. :

2.Read the question carefully and answer to the point neatly and leglbly

3.Do not leave any blank pages between two answers.

4. Start the answer to the question on a fresh page or leave adequate space between two
answers.

5.Draw suitable tables/ diagrams/ flow charts wherever appropriate.

6. Corrections/ Amendments; if any, in answer sheet should be neatly done.

7.Use of electronic devices is STRICTLY PROHIBITED Strict action against unfair
means would be taken.

Sect’iOn A

1. Ahswe_r any one of the foIIOWing:- . (1x10 = 10)
a) Describe the principle, instrumentation and applications of electrophoresis.
b) Discuss in detail the regulation of blood pH. Add a note on metabolic acidosis.

2. Write short notes on any four of the following: (4x5= 20)
a) Phospholipids. | |

b) Biochemical tests for assessment of iron status.

c) Mecha_msms of action of enzymes.

d) Biochemical functions of Vitamin K.

e) Basal' metabolic rate.

3. Answer any five five of the followmg '. G (5x2 =10)
a) Write down the composition of maltose. :

b) What are the reference values of sodium and potassmm in blood‘?

c) How do you prepare 1M NaCI" L
d) What is Bohr effect? '

e) Name a test to detect protem m urine.
f) Name any two richest sources of vitamin C‘
Section B '

1. Answer any one of the following:
a) Working principle of gel filtration chromatography
b) Secondary structure of proteins.

AVE Anit WY md /
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2. Answer briefly any five of the following: ‘ (5x2=10)
a) Write down the composition of hyaluronic acid.

b) What is the biomedical significance of dextran?

¢) Give any two applications of volumetric flasks.

d) Name any one test to detect reducmg sugar.

e) What is hypokalaemia?

f) Name a copper containing enzyme.

.;'f_f Hitnar)
Lt & .R ;
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PAPER 1V - BASIC CONCEPTS IN RADIATION PHYSICS
Maximum Marks: 100 Time: 3 hours

Instructions:

1. All questions are compulsory.

2.Read the question carefully and answer to the point neatly and legibly.

3.Do not leave any blank pages between two answers. :

4., Start the answer to the question on a fresh page or leave adequate space between two
answers.

5.Draw suitable tables/ diagrams/ flow charts wherever appropriate.

6.Corrections/ Amendments; if any, in answer sheet should be neatly done.

7.Use of electronic devices is STRICTLY PROI—IIBITED Strlct action against unfalr
means would be taken. :

Section A

(Multiple choice questions) (1.0x1 =10)

I. Choose the correct answer and wrlte the alphabet in the adjacent box
provided: :

1. Emission of characteristic X-rays is associated with
a) atomic transition
b) nuclear reaction
¢) Neutron-proton collision
d) 'B'remsstr'ahlung '

2. The X-ray beam Half Value Layer (HV L) does NOT depend on the
a) Peak kV :
b) X-ray spectrum
c) Radiation intensity
d) Anode material

a) Tube current (mA).

~ b) Tube voltage

* . c) Beam filtration

- d) : Voltage waveform

4. The reason for high subject contrast on a Barium enema examination is
a) Coherent scatter

b) Photoelectric effeqt m/ %:/
AVS Anit Kiprar % /
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c) Compton scatter
d) Photodisintegration

5. The nuclear force keeps the protons and neutrons bound in the-nueleus, its

strength is
~a) The same as the electromagnetic force.
b) Slgmﬁcantly stronger than the electromagnetlc force
c) Significantly less than the electromagnetlc force.
d) Same as that of bmdmg energy of electron.

6. What effect will an air gap have on image contrast?
a) Increases image contrast
b) Image is unaffected
c) Reduces image contrast
d) No image is visible.

7. Which of the following would most likely increase the spatial
resolution of a screen/film combination?

a) High grid ratio

b) Slower film

c) Thicker screen

d) Thinner screen

~ 8. The major limitations of Computed Radlography (CR) for breast
imaging is its inferior
a) X-ray d_etectlon efficiency
'b) Noise characteristic
c) Display contrast
d) Spatial resolution

(‘ Spl \m ciar
Army Hospital (RER]

9. Radlatlon 1s not used in,
a) CT scan
b) MRI
¢) Digital subtraction i 1magmg
d) Thyr01d scan

AVE Anit %&k’
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10. You have taken three X-ray films today. During the day as you develop each
film, you noticed the films getting lighter and lighter. What needs to be done so
that this problem can be corrected?

a) Increase the kVp setting

b) Increase the mAs setting

c) Replenish the developing solution.

d) Decrease the temperature of the developing solution.

I1. Fill in the blanks: : : (10x1 =10)
a) The frequency of photons emitted by is 3 x 10'7 Hz.

b) Number of atoms per gram is called as number.

c) Asthe frequency of electromagnetic radlatlon , | the
wavelength decreases and energy increases. . :

d) An. - accelerated through a potential difference gains
potential energy. | ’ .
¢) Protons and have approximately equal rest mass.

) The contrast media commonly used in Magnetic Resonance

Imaging is :

g . crystals are re]ated to ultrasonography

h) The amount of energy required to remove a valence electron is
called : :
h) Kllovoltage controls the speed of
i) frequency is related to Magnetlc Resonance Imagmg

Section B

I. Answer any one of the followmg
1. Define rad10act1v1ty and derive the equatlon
a) To determine natural radioactivity -
b) Td determine the radioactive decay constant
2. What is nuclear stability curve? If a nucleu
' stablllty curve, what are the p0351ble types of its decay‘?

(1x1'0£10)—

ClSol (Maclear Medic

Ar my l].()%} tal {! }\}
IL. erte short notes on any five five of the followmg (5x4 20) _ .
1. Nuclear forces. :

2 What are the dlfferences between nuclear fission and nuclear fuswn reactions
3: Descr_lbe the structure of an atom in details?
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4. Define the following terms:

a) Nucleus

b) Atomic number

¢) Mass number

d) Ionisation

5. What is meant by pair production? :

6. What is meant by endothermic reaction in nuclear physics?

III. Answer briefly on any five of the following: (5x2=10)
Wavelength. . |

Isobars.

Bremsstrahlung _

Half-life of a radioactive isotope;

5 Neutrons :

Photoelectrlc effect

o i A

Secticn C'

I. Answer any one of the following: L (1x10 10)

1. With a neat dlagram, explain the various types of gnds in X—ray units and
explain its function in detall '

2. Draw the dlagram of an X-ray tube and explarn the productlon of X-rays 1n
detail. : -

II. Answer on any five of the followmg . : (5 x4= 2(})- '
1. Define space charge effect | - .
2. If the focus to skin dlstance is 70 cm, and focus to film distance is 110 cm,
calculate the magnrﬁcauon factor of an object located at the mld-plane of the
patient with separation 20 cm.
3. Write short notes on ﬂucrcscopy
4 Explam Heel effect
5. Show the effect of mA kV and ﬁlters on X-ray spectrum ujflear Medicing)
6 Deﬁne focal spot. What are the factors that determine focal spdt setecn on vk e

111 Awer briciy any Bva of e Gllowing:. . \ (5 x2—10)

1. CT number.

7o % :
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2. Name two chemicals used for film developing in dark room.
3. Whatis a grid?

4. Safe light in dark room.

5. Artifacts.

6.

Name the target material used in mammography.

AVS Arlj
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SECOND YEAR: MODEL QUESTION PAPERS (THEORY)
PAPER I: PHYSICS OF NUCLEAR MEDICINE
Maximum Marks: 100 Time: 3 hours

Instructions: ;

1.  All questions are compulsory.

2.  Read the question carefully and answer to the pomt neatly and legibly.

3. Do not leave any blank pages between two answers.

4,  Start the answer to the question on a fresh page or leave adequate space between two

answers.

5.  Draw suitable tables/ dlagramsf flow charts wherever appropriate.

6.  Corrections/ Amendments; if any, in answer sheet should be neatly done.

7. Use of electronic devices is STRICTLY PROHIBITED. Strict action against unfair

means would be taken.
Section A
L Answer the following: . - (2x10=20)

1) Descr1be in detail about Pulse height analyzer and its apphcatmns in nuclear
' medlclne Draw relevant diagrams. :

2) What is a photomultiplier tube? Describe in detail the parts of a

photomultlpher tube with a dlagram lee its apphcatlons

I Write short r_i_qt_es cn any fou'r-of the foll'ow_ing:ﬂ S (A x 5220

1) Descnbe the mechamsm of an 1omzat10n chamber

2) Draw and label the dlfferent parts of Te-99m spectrum

3) Pocket dosimeter. _

4) Mechamsm of scintillation and its use in nuclear med1c1ne
5) D1sp1ay devrces in nuclear medicine.

" (RSl e Mol
Sy Fogpital (R
TSRS f85 A r“rmfl‘{u iy HOh (

S III Answer brlefly any fiVe Of the follow";;"" ;

eite 1) Uses of well- eounter
2) Whatisa GM counter? :
3) Give examples for liquid scintillation detector :
'4) What are the different gas-based detectors used in your departrnent‘? ,,\/)
A
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5) Classify scintillation detectors.
6) What is pulse-shaping?

Section B
I. Write short notes on any six of the following: (6 x5=30)

1) List the different types of colhmators and mention their characteristics in
short.

2) Describe in short about pre-amplifier.

3) What is the function of an amplifier in a gamma camera?

4) Rectilin’ear scanner.

5) Apphcat10ns of gamma camera in nuclear medicine.

6) What is spatial resolution? How do you measure spatial resolution for a
gamma camera?

7) Positioning mechanism in gamma camera.

1 AnSwe‘r briefly any five of the following: (5%4=20)

1) Why is the head of gamma camera shlelded with lead‘?
2) What is a light g,uxde‘>

3) What is a pre- -amplifier?

4) How is energy selective counting done?
5) What is FWHM? '

6) What is doping?

AVS Ant Kumar
Brig
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- PAPER II: RADIOCHEMISTRY AND RADIOPHARMACY
Maximum Marks: 100 Time: 3 hours

Instructions:

1.  All questions are compulsory.
2. Read the question carefully and answer to the point neatly and legibly.
3. Do not leave any blank pages between two answers.

4.  Start the answer to the question on a fresh page or leave adequate space between two
answers. - :

5.  Draw suitable tables/ diagrams/ flow charts wherever appropriate.

6.  Corrections/ Amendments; if any, in answer sheet should be neatly done.

7. Use of electronic devices is STRICTLY PROHIBITED. Strict action against unfair
means would be taken. e : "

Section A
L AnsWer_ the following: . (2x10¥20)

1) Describe the different types of equilibrium. Describe the parts of

- Molybdenum99-Technetium-99m generator with a diagram.
2) Describe the parts '_arid functioning of a cyclotron with a diagram. Mention
some cyclotron produced radionuclides.

II. Write short notes on any four of the following: (4 x5=20)
1) Molybdenum breakthrough test. ' ' '

2) What are the different hepatobiliary agents?

3) Describe neutron activation.

4) Describe the parts of a nuclear reactor. v

5) Labeling of ethylene dicysteine with Tc-99m. \

III Answer briefly any five of the following L C B
1) Give 2 examples of cyclotron-produced radio ol
2) pH. o

3) What is the function of a moderator in a nucléarreactor

4) How does one calcu’late yield of a generator?
5) Decay scheme of Tc-99m.

6) What is lyophilisation?. y/\ﬁ//

: ection B
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I. Write short notes on six of the following (6 x5=30)

1) Describe in short the procedures followed in cold kit preparation.
2) :HPEE:

3) How to perform sterility check of a radiopharmaceutical?

4) Contents of DTPA cold kit. :

5) Preparation of TC-99m ECD.

6) Radio- iodination.

7) S1gn1ﬁcanc¢ of dlfferent type's of Chemical bonds.

1. Answer briefly any five five of the followmg ' (5 x4=20)

1) Define specific activity.

2) What is the difference between radionuclide purity and radiochemical purity?
3) Formula to calculate paedlatrlc dose?

4) What is the role of stannous pyrophosphate in Tc-99m radlopharmaceutlcals‘?
5) Name a few _c:01_101d radiopharmaceuticals.

6) What are acids and bases? e

Medic mU

(,1 i (Muclear !
Ty i\m spital (RM\]
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PAPER III: RADIATION QUANTITIES, UNITS, INTERACTION OF
RADIATION WITH MATTER, AND RADIATION MEASUREMENT

Maximum Marks: 100 Time: 3 hours

Instructions:

1. All questions are compulsory.

2.  Readthe question carefully and answer to the point neatly and legibly.
3. Do not leave any blank pages between two answers.

4.  Start the answer to the questlon on a fresh page or leave adequate space between two
answers.

5.  Draw suitable tables/ diagrams/ flow charts wherever approprlate

6.  Corrections/ Amendments; if any, in answer sheet should be neatly done.

7. Use of electronic devices is STRICTLY PROHIBIT ED Strict action agamst unfair
means would be taken.

Section A
I..: Answer the following: (2)(:10=20) _

1) Explain in detail about scalar radiometric quantities.
2) Derive the expression for the exponential attenuation of X-rays or gamma
rays in a medium.

1. Write short notes on any four of the followmg - (4x5=20)
1) Photo-electric Effect :
2) Compton Effect.

3) Define linear attenuation coefficient.
4) Energy deposited and energy imparted.
5) Cerenkov radiation.

IT1. Answer briefly any five of the followmg

1) Whati is Bragg’s peak‘7 ‘

2) What is the relationship between HVT and TV L ‘,

3) What do you understand by Triplet Productio  Glspl _5 m oy AMedicine) |
4) What is the old & new umt for equwalent dose? Men ‘

between them.

5) Convert 1 Ci into Becquerel

6) What are Auger el ctrons? _ ! |
g ] W7 o

- __(5.x2510)
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Section B

I. Write short notes on any six of the following: (6 x5=30)
1) How does Compton interaction vary with energy of photons?
2) Atomic number of interacting medium.
3) How does Photoelectric Effect vary with Energy of photons
4) How does Pair Production vary with activity and decay constant.
5) What are the basic physical, operatlonal and protection quant1tles'?
0) Equ1va1ent dose and effective dose.
7) Explain with a dlagram the Tenth Value Thlckness

IL. Answer briefly any five of the followmg ' B (5; x4=2._0)
1) Whatis Anmhllatlon‘?
2) What is meant by Indirectly ionizing radiation?
3) What are directly ionizing radiations? -
4) What is Quality factor?
5) What is absorbed dose?
6) What is neutron scattering?

: ) : : l’}‘; YL ( L :
: o : : ¥ .L.'t - s S e
W : el 'é?w';c:i.«.'i&‘i' Miedis ine)
: : ' Army HOSE M‘ S
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PAPER IV: RADIOBIOLOGY
Maximum Marks: 100 Time: 3 hours

Instructions:

1. All questions are compulsory.

2. Read the question carefully and answer to the point neatly and leglbly
3. Do not leave any blank pages between two answers.

4.  Start the answer to the question on a fresh page or leave adequate space between two
answers. : :

5. Draw suitable tables/ diagrams/ ﬂ_ow charts wherever appropriate.

6.  Corrections/ Amendments; if any, in answer sheet should be neatly done.

7. Use of electronic devices is STRICTLY PROHIBITED. Strict action against unfair
means would be taken.

Section A
I. Answer the following: (2x10=20)
1. Describe in detail about medical internal radiation dosimetry

2. Effects of radiation on foetus.

1L Wfite short notes on any four of the following: (4x5=20)

i Jear Medicine)
AT T r T e T
Ay Hospital [R&R)

1. What are the different effects of acute exposure to radiation?

2. Deterministic effects of radiation.

3. RBE.

4, Direct and i_ndirec_t action of radiation.

5. Stochastic effects of radiation.

IIL Answer briefly any five five of the following (5x2=10)

1.  Which type of radiation produces maximum damage? Why?

2.  Name a few relatively radlo—reSIStant organs. ;

3. Which is the most dangerous period during gestation, for.fradlauon‘7 Why“? >
4.  Define derived air concentration (DAC). b e
5.  What is doubling dose? ] o

6.  Tissue weighting factor. &

Section B
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1. Hereditary effects of radiation.

2. Radio-sensitisers.

3. Hypoxia and effect of radiation

4. LD50/60 |

5. Radiation carcinogenesis.

6. Dose and dose-rate effectiveness factor.

7. Bystander effect.

II. Answer in brief any five of the following: : (5x4=20)

1. What are radiation protectors? L sl |

2. What are free radicals? '

.3: - Define LET.

4. Define sublethal damage.
5. What is radiation hormesis?

6. MIRD phantom. '

Nuclear Medicine)

& Ty 0y
Army Hospital (R&R)
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o
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THIRD YEAR: MODEL QUESTION PAPERS (THEORY)

PAPER I: DIAGNOSTIC NUCLEAR MEDICINE PROCEDURES
Maximum Marks: 100 Time: 3 hours

Instructions:

1. All questions are compulsory.

2. Read the question carefully and answer to the point neatly and leg1bly

3. Do not leave any blank pages between two answers.

4.  Start the answer to the question on a fresh page or leave adequate space between two
answers. ' - :

5. Draw suitable tables/ diagrams/ flow charts wherever approprlate

6.  Corrections/ Amendments; if any, in answer sheet should be neatly done.

7. Use of electronic devices is STRICTLY PROHIBITED Strlct aot1on against unfair
means Would be taken.

Section A

1L Answer the followmg | (2x10—20)

1. Describe in detail the procedures 1nvolved in acqu1s1t10n and processing of
dluretlc renogram.

2. Explain the procedures involved in stress myocardial scintigraphy.

II Werite short notes on any four the follcwmg : (4 x5=20)
1. Brain perfusion SPECT with 1ntervent1on '
2. Triple phase bone scintigraphy ‘
3. MIBG scan '
4. Dlagnostlc procedures that involve use of Sulphur collo1d
5. Hepatobiliary sc1nt1graphy

III. Answer bri'efly any five of the following:
1. How will you do renal cortical scintigraphy?
2. What is the use of denatured RBC scan?

3. Protocol for msternography

4. Name the different gatmg protocols for ERN
5 o)
6.

(5x2=10)

’Patient preparation required for thyroid uptake.

Section B W
AVS' At Kumar 871 gt
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Write short notes on any six of the following: (6x5=30)
Gall bladder ejectlon fraction calculation.

Lung ventilation-perfusion scintigraphy

Regional PET acquisition

NaF bone PET

Ga-68 DOTANOC PET/CT

Scintimammography

Sentinel node imaging.

No v AW

I1. Answer b‘rieﬂy any five of the following: ' - (5x4=20)
Name the different views acquired for DMSA renal scan. e
Describe in short the protocol for Meckel’s scan.
' Renal transplant scmtlgraphy protocol :
Blood glucose levels before FDG administration.
Images acqulred for lymphoscmtlgraphy
Give two examples of plnhole imaging in nuclear medlcme

Oy My b b

Brig ; _
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PAPER II: THERAPEUTIC NUCLEAR MEDICINE PROCEDURES
Maximum Marks: 100 Time: 3 hours

Instructions:

1.  All questions are compulsory.

2. Read the question carefully and answer to the point neatly and legibly.
3. Do not leave any blank pages between two answers.

4,  Start the answer to the question on a fresh page or leave adequate space between two
answers.

5.  Draw suitable tables/ diagrams/ flow charts wherever appropnate

6.  Corrections/ Amendments; if any, in answer sheet should be neatly done.

7. Use of electronic devices is STRICTLY PROHIBITED. Strict action against unfair
means would be taken.

Section A

I. Answer the following: - _ . (2x10=20)

1. Describe in detail the procedures involved in patient prep'aration,
administration and dlscharge of patients after high dose rad101od1ne therapy for
thyroid cancer. : ; :

2. Describe the procedures 1nvolved in radlonuchde therapy for bone pain
palhatlon

'II Write short notes on any four of the following: 4 x5 = 20) 15
Dose calcula’uon for radio-iodine treatment for thyrotomcosrs

Characteristics of various radionuclides used for bone pain palhatron |

: Calculatlon of Y-90 microsphere dose for hepatocellular carcinoma.
'Doslmetry of Sm-153 EDTMP therapy.
Lu- 1_77 based newer thera_py options'.'

S

III Answer briefly any five of the following™ ' '_(SXZ——TIQ)

~ What are the different types of internally. adm
therapy‘?
2. How will you reduce the absorbed dose to bladde
radionuclides excreted through krdneys‘? '
3. What is the use of post-therapy scan? (Ve
4. Name a few therapies that need admission of patient llﬁ‘}

5. Dose limits for releasing patient after I-131 therapy. Arm: ;«;

hat are the uses of P-32 colloid?
ﬂ\\f‘"‘ Anjf Kumar k
Cmeuitacr Medicine & (o
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Section B

I. Write short notes on six of the following: (6x5=30)
Theranostics.

Preparation of patlent for Lu—177 DOTANOC therapy

MIBG therapy.

Generator—based radionuclide therapy

Alpha—emltters for radionuclide therapy.

Radionuclide therapy for lymphoma.

Thyroid uptake for radioiodine therapy planning.

'.‘JF’\EJ'P‘.WP?‘

II. Write briefly about the following: (5x4=20)
What is a delay tank? e

Give examples for peptide radionuclide therapy.

What are the radionuclides used for treatmg joint mﬂammatlon‘? i

How w111 you treat mallgnant asc1tes‘? e '

Blood radiation dose limits for internal radiotherapy.

Preca_.utmns regarding future pregnancy after radionuclide therapy.

.0\9*'.#-.5»@:—‘

-dicine)
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PAPER III: QUALITY ASSURANCE OF NUCLEAR MEDICINE
INSTRUMENTS

Maximum Marks: 100 Time: 3 hours

Instructions:

8. All questions are compulsory. :

9.  Read the question carefully and answer to the point neatly and legibly.
10. Do not leave any blank pages between two answers.

11. Start the answer to the quesnon on a fresh page or leave adequate space between two
answers.

12.  Draw suitable tables/ diagrams/ flow charts wherever appropnate

13.  Corrections/ Amendments; if any, in answer sheet should be neatly done.

14. Use of electronic devices is STRICTLY PROHIBITED. Strict action against unfair
means would be taken. i

Section A
1. Answer the following: ' . (2x10=2_0)

L Quality control of PET.
2. Nuclear medicine image quality control.

II. Write short notes on any four of the following (4x 5=20)
1. Daily QC ofa gamma camera. .
2. QC of thyroid uptake probe.
3. COR correction. :
4. Record keeping of quahty control procedures.
5. Daily QC of CT.
I11. A_nsWer_ brieﬂy any five of the following: (5x2=10)
1. .Accepf:éd‘ limits for uniformity of gamma camera. :
2. Details that have to be taken care of before 51gn1ng a CAMC
3. Whatis tuning?
4. Specifications of i 1rnage filmer.
5. Quality control to reduce backgrou
6. How will you check linearity of a gam
Section B

AVS fn\/ Kmar : .
Brig. . o

bmmnl%-mmc:.wm::- &

NMuclear Medicine 7

Army He&p tal (R&R)



EC (1275) - 23.05.2025

1. Steps involved in setting up a nuclear medicine lab.

2. Storage of patient image data.

3. Room temperature and humidity

4. QC of well-counter.

5. Phantoms used for quahty control of imaging eqmpments

6. Patient misidentification.

7. Wise scheduling of patients for nuclear medicine procedures.

IL. Answer briefly any five of the followmg L (5x4=20)
1. Give examples for long-lived sealed sources used for quahty control of well-
Counter.

2. Four quadrant bar phantom.

3. Parts of quahty control of a dose calibrator.

4. Role of point source in quality control methods.

5. Methods for QC of CT.

6. What are the different methods of exposing nuclear medicine images?

Pt Ee

‘Egrig
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PAPER IV: IN-VITRO NUCLEAR MEDICINE TECHNIQUES
Maximum Marks: 100 Time: 3 hours

Instructions:

15.  All questions are compulsory.

16. Read the question carefully and answer to the point neatly and legibly.

17. Do not leave any blank pages between two answers.

18. Start the answer to the question on a fresh page or leave adequate space between two
answers.

19. Draw suitable tables/ dlagrams/ flow charts wherever appropriate.

20.  Corrections/ Amendments; if any, in answer sheet should be neatly done.

21. Use of electronic devices is STR_ICTLY PROHIBITED. Strict action against unfair
means would be taken.

Section A

I. Answer the following: (2x10=20)
1. Compare RIA and CLIA. -

2. IRMA

II. Write short notes on any four of the following: (4x5=20)

1. Describe various radlonuchdes used in in-vitro techniques.
2. QC of RIA.

3. Schilling test.

4, Calculation of RBC survival.

5. Autoradiography.

- III. Write briefly on any five of the following: (5%2=10)
1. Mention the methods of GFR measurement by plasma clearance technique.
2. Use of PEG in RIA
3. What is antiserum? :
4. What are monoclonal antibodies? '\ e |
5 .
6.

What is minimum detectable concentratlon‘? |z
Mention different ferroklnetlc studies. ==

' "I‘Sé.c_tiq_n B

I. Write short notes on any six of the following: (6x5=30)
Calculation of blood, volume. - Q
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2. C-14 urea breath test

3. Thyroid uptake

4, Propagation of errors.

5. Poisson distribution.

6. Liquid scintillation counter.

7. Calculation of EC clearance.

II. Write briefly about the following: : - (5x4=20)
1. What is the half-life and emission energy of I-1257
2. Flat field collimator.

3. What is standard curve?

4. Studies to diagnose protein- losmg enteropathy

5. Tracers used for ferro- and erythro-kinetic studies.
6. Advantages of using Cr-51 in in-vitro studies.

M@’S%A ;H{%si‘ﬁa? :
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PAPER V: RADIATION HAZARD, CONTROL AND SAFETY,
REGULATORY REQUIREMENTS

Maximum Marks: 100 Time: 3 hours

Instructions:

1. All questions are compulsory.

2. Read the question carefully and answer to the point neatly and legibly.
3. Do not leave any blank pages between two answers,

4.  Start the answer to the question on a fresh page or leave adequate space between two
answers.

5.  Draw suitable tables/ diagrams/ flow charts wherever appropriate.

6.  Corrections/ Amendments; if any, in answer sheet should be neatly done. i

7. Use of electronic devices is STRICTLY PROHIBITED. Strlct action against unfair
‘means would be taken.

Section A

I. Answer the following: : (2x10=20)
1. AERB radiation exposure limits for occupational workers.
2. Role of ICRP in radiation protection.

Cﬁnwiiﬁnﬁ Medicine &
Nuclear Medicine
Army Hospital (RE &R)

1. Write short notes on any four of the following: (4x5=20)

1. Disposal of liquid radiation waste -

2. Planning of a nuclear medicine laboratory

3. IAEA safety manuals

4. Fume hood.

5 Storage of radioactive Waste

11T Writ: bricls on any five of the following: . (50D

1. What is misadministration? '

2. Give two examples of radiation accidents. £

3. How will you do a wipe test?

4. Effect of shielding on radiation exposure—

5. How will you monitor radiation in a hot 1

6. What is finger dose?

e st - Séction‘B :
. Write short ngtes on apy six of the following Vg%/ (6x5=30) JD
L‘.
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What are the functions of an RSO?
TLD. :
Decontamination kit.

Classes of radioactive waste.
Types of packaging.
Radioactive spill.

Mo O AW e

II. Write briefly on any five of the following:
1. What is surface radiation?
2. Inverse square law.

3. Define ALL .
4. What is transport index?
5

6

What is ALARA?

What is the importance of occupancy factor?

Consultant Medicine &
Muclear Medicine
Army Hospital (R&R}

9%

Division of nuclear medicine lab area based on radiation levels.
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FIRST YEAR: PRACTICAL EXAMINATION PATTERN

ANATOMY (50 Marks)

1. Identification of models, charts and specimen

2. Display of understanding of anatomical structures through practical exercises.

3. Applied Anatomy ‘
4, Viva Voce 5
PHYSIOLOGY (50 Marks)

Human Practicals

1. General physical examination

2. Pulse examination

3: Reco_rdi'ng of blood pressure and postural changes in blood pressure

4. Examination of cardio-vascular system

5. Bxamination of respiratory system

6. Examination of central nervous system; sensory and motor Abdominal
: exammatmn :

Viva Voce
BASIC_ CONCEPTS IN RADIATION PHYSICS (SOVMa.l'r.ks')

Spotters

Radiation detection and handlmg of equipments
Applied radiation physics

Viva Voce

a0 N

SECOND YEAR: PRACTICAL EXAMINATION PATTERN

155G 5 )
(Meeral Rumar)

YSICS OF NUCLEAR MEDICINE (50

" 1. Identification of equlpments
2. Spotters ;
3. Dosimetry
. Viya Voce
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RADIOCHEMISTRY AND RADIOPHARMACY (100 Marks)

Preparation of Radiopharmaceuticals
Quality Assurance and Testing
Radiation Safety protocols

- Viva Voce

W o

THIRD YEAR: PRACTICAL_EXAMINATION PATTERN

DIAGNOSTIC NUCLEAR MEDICINE PROCEDURES (100 Marks)

Radiopharmaceutical preparation and quality control
Patient preparation and communication
Instrumentation and imaging protocol

Image analysis

Viva Voce

Al

THERAPEUTIC NUCLEAR MEDICINE PROCEDURES (100 Marks)

Radiopharmeceuticai handling and administration
Patient care and'manégemerit

Treatment planning and dosimetry

.. Post treatment follow up

Vwa Voce

N

QUALITY ASSURANCE OF NUCLEAR MEDICINE INSTRUMENTS (50
Marks)

1. Instrtiment Calibration and performance
2. Quality control procedures :
0 Instrument mamtenance and troubleshootmg
. 4 Vlva Voce

IN—VITRO'NUCLEAR MEDICINE TECHNIQUES (50 Marks)

| Pfeparation of reager'itsl and'samplee

2. Patient preparation and,communication - (eeraj] ciimetr)
ol i
) : : i‘1 Spt {Mucleat ;:zu:: ne)
AR sl i 2 G P WEVES &
AVS Anitkumar / 98 Army THOST tal
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3. Viva Voce

RADIATION HAZARD, CONTROL AND SAFETY, REGULATORY
REQUIREMENTS (50 Marks)

Disposal of radioactive waste
Packaging of radioactive material
Management of radiation emergencies
Nuclear Medicine documentation
Viva Voce

SR

*There will no practical examination in Biochemistry, Radiobiology and Radiation __
Quantities, Units, Interaction of Radiation with Matter and Radiation Measurement Sl

’ T he Ordinance and syllabus are subject to modifi cations by
Delhi Umverszty ﬁom tzme to time.

*The concerned institutions are mandatorily required to obtain
necessary approval of the regulatory body i.e. AERB before
commencement of the subj ect course.

(Neera| Kumar)
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