ealad) Canll g Alad) anleil) 3 ) 3
‘;A‘Sai\ o 5811 g ) ) g
Y Alais ) g 82 sad) Glawa 3l

Alaicy) e-u.él




ol dadn Al dawall @l sl e daliing dduie doja dlies adadll malindl 2e

CnAl) Shlga Jiay ol lgie Gule) Gmoall daadyy e S8 plan cildg Clshal

calis Slela) e g daniiy dinale o Janll 3se lillaie Ll ulage agleny Las
Lo el malin e oalall o sl sl

L ey galill Gyl Glaall Jase gadle el malill Comy adi

latiy a8V alipd) Calaal 33y e Liise dalhll lu) e deall 23 ) @)

b by el slieYl e Jgeanll 8 Gl jaall Jiay 4368 Caagll 13a dpea
Aalal) 2LV 3 Daalal) lall) Calyal daesynll L 4l

Gy Clajie dunt e a8V malinll loay Aol andisy JA) 1da Cacaiyg

) Camy Ll (e Dlab (lab (i) allai (galiil) Lol anlSY1 alinl

ady Wb 2023/5/3 8 2906/3, < cluhall 55 GBS s aenall oanlSY)
Nelea! Luliad Liglyy Hlse adian ) zeall
Sl ally AadlSY1 maball Gy S dnaal e S50 o V) L Y Jladl) 138 i




slathiad g ailia

lauaia adlaaly aillys ang )l Luite oo el malill Comy s 1 antlSY) galipll Cinag

B3 ol Cladliial iy e diagied) bl cilayial lda Lo

lhsiat allall (e dadgiall alaill Cilajiag johall (ailad oo lucatie Blad) jig 1)i8al) Ciag

el Gy (g (3ide 5Sos L Anliall aleil) (ajd (he (gl B2y 3a 28 IS 1Y Lee Linyue
Slas Ly Donas Laglog Diskite Taeling ()58 candSY) el s Aagals 890 17ali ) A
bl el hlas dany LS Jase <A ghiadl AU Aaiily Cilaal) maa g rpalind) Al

Al

AL (5S35 Baraae drie) 858 (DA Abiiat adlSY) malindl (go Lo Chal Cihlie o malip) Cilaa)

Al (bl

Alai 385 o anlSY) el lgiacaty 3 Lahall Ssall [/ Gasall il el 8IS mgiall LS
e (ele andy LIS dasls B)lg) llaie culS elga (Lislsy Hlue ¢Syl ¢ uad) adiaall alail
) Cilasgl)

el elgml ey W) gt A ailly cbleally Cijleall (o ABblgie Ao gana talail) Cila e
el Cilaal gany (53 ST e JXU bl Cilasiia dand o) Gung 2 ety e \SY)

alaig et yiolail i) s gume U (e Aeaiusall Sl aY) Ll salailly abail) cibia) o
iy Liall Ahady) pea caad ¢ Al Galaal ) Joeall leli) gy aba ay Ul
el abatl) el (gt




S alipdll Caay 7z dgal

SIS sl asld! gl
doeall g Lol Oladd) LS ugalll /AU
ddal Ol sl Ol d :g;‘,.w\ ,.mm
Tl i gl S oy IS 1 5 ) (EIEHN sl ) !
okl Skt s sl g 331621 o
Syl oty allad)
2024 y5113:caw g sl gy
2024 3113 il g fo g

&
ng.lh‘\ Oj\al\ P..»\
Fudl

I o alll g8s

el 213319 8353 Olads L

Ll 513819 8393 Oladd dnd pko !
el

&5

deodd) o) dB5Las




Tl Z\:@J 1
Lee ) 53l QS Al e (A Aaal) 2l SY) il glaall 58 65 8 3 j88all 5 3330 ) el yall (e (685 ()
) 138 8 salall ) gl L1 40 gay gl

oyl Tl A BN i) a8 e Jony b oIS Riggly o yell Lpnaall Ao )l b s

alind) Cilaa) .3

oo Yy ) s gl e 3 Al e sladl) RS ale U gud) 5 dndY) and asd 5% O
Lo Alial) 5k s el VLAl Cilida e Jalal) 48

)l alaisy) 4

GAY) daa A clbsad) .5
g Y malipll dpcl) dga llia Ja

Flipd) &S .6
Tl (<

PINILEATI )

9.5‘._1‘43\ i)

GAl

C k) ) il i) IS 1) L laadd) e o) (San *




malipl Ly 7

Gl gl ) Al

Sial) [ daud)

Bl ISl g

J¥) Ssiaal)

dalad) gl 3adl)

Jo¥) Sgieal)

) Aaledl) ale

Jo¥) Sgieal)

> slsd

Js¥) Giaall

dalal) pliassl)

Js¥) iaall

1 gulad) (il

Jo¥) Sgieal)

4kl Ragall g Guady) (358

Js¥) Ggiaall

Ay Iy Aadl

Jda¥) Ggiaall

a3 g

JsY¥) (Gsimal)

SJB‘ 9113}35

JsY¥) (Gsimal)

B 5 Ll e

Js¥) Ggiaal)

Sl gl )

Jda¥) Ggiaall

o2 Al G

JsY¥) (Gsimal)

2 qgulall (sala

Js¥) Ggiaal)

dgdal) cilallaalf

Js¥) Ggiaal)

A ) 42

JsY¥) (Gsimal)

All) Sl G adl

Js¥) Goial)

2
2
2
2
2
1
1
3
2
2
2
2
2
1
2
2
1
2

Ll 5 jgaY) dsladl)
Ay tay)

A (S5l

GLES . guatl) gcla.&l\
Ldad) ) b

g.'atﬂ\ (S 5mal)

?LE.\.“J g.«'ag.!\ Il

A (S5l

Tl e ladd) (U
Llall i)W g

g.'atﬂ\ (S 5mal)

deladd) gl 5l b

A (S5l

ELEY (e 44 gl) byl

A (S5l

LSS B jgal L gatl)
i gaal) alalal)

g.'atﬂ\ (S 5mal)

ClyiES yy guall) oladd)
i) il ladU

A (S5l

il g (5 91 daal) Slgall

4_,.'11.‘.3\ (S 5imal)

ol o ladd) Gl B
i

A (S5l

s gaall

‘_,JL‘J\ (S 5mal)

LS 3 gl i)
bl

G (ggiall

5




Ql.gﬁﬂfhgmﬂ\@w\
s ALY 3 ganll g (gl U

Gl (ggiuall

il gad A lad Aald
P B RPX PRy PENI
L2

GIBY (ggiall

) el glal
s Al 3 ganllg

GIBY (ggiall

plad) Gl aY) ale

GIEY (ggimsal)

TR IOV RPGH

GBY (ggiall

Lo slald) plady) shlda

GIBY (ggiall

gl iyl

GIEY (ggimsal)

U gl Sjﬁi Giluiss

GIEY (ggimsal)

LTy guatil) gcl.uﬁ\
Ol Jiall

GIBY (ggiall

Glaa gad delad dald
Sl il &e Y1
mand) Jlgadls 4 gadl)

G (Sgiunall

) Lol juall
)

G (Sgiunall

(Aala o) (aal ) ale

Gl (Sgiaal)

sl oY) 38
A guall

G (Sgiunall

2c pulad) il

Gl (Sgiaal)

2ypalll Guagaal) akaial)
s AL 3 ganlly (gl U

B il

e sl GG
ol ) Clagady wblinall

&l Giaal)

il clagally (358 4 gual
Ol

B il

bl Gl ey ol

&l Giaal)

slasy) (5 gaad) clidai g
Ggulal)

&l Giaal)

sail) g.tk'i.d\ e gaal)
wagally phadly Jaall

B gianal

el (il ki)
Sleall Lol aliallg
ol Gl

&l Gyiaal)

ssall) cla gally (352
4 guall Ll yad bty
A gill g

B gianal

Zalal ool e ok

B gianal

dgal) LA

B Egiad)

TAL £ g pia

B Egiad)




galinll dadgial) alail) cila i .8

dd )

1 abail) s e

gl

2 alaall cils i

3 alaill cils i

pail

4 el cils e

5 abal) ilayie

aleilly audatl) cilbailind .9

:Geob oo @l Gl Qllall alas
Lalle Badinall g Aaall A )2l aliall slac)
Gl il

il 0 e g e

Al

280 Sla ol alasiinly dallal) (o

andil) 35k .10

4okl @l sy )
58l il Laay) |y
e g) plal) Y
Ae il 38l 5 o sl) sumal £

:\z\u:\)ﬂ\ digh .11

oanall) b slas]

A i) Aiagll Sae)

Lalal) cfylgalifclilaia) 3 Laall) 4

(@ )




(",.rq.d' ) gkl

) Gunpail) 5 sliasf 4ag

O(Jasa3ll ALY ) jlgall) Jaill AL ol gl
Alall iy @l jlgall oa Aigall eliba 8 aiin 5 e sl il (g Lgalai 1 ) a8 4 Jaill AL <l jlgeall
e (05S5 8 B Apdds 5 ol jlse 8 T Laiy (Leks sad) Lo Ll g L yy sl g il 5 candl (SLal 5 (ol aaanns

(sl Jal AL el e Abid]

G BECB S dana ¥l Al s e 5 jal) &)@Mmuuwss‘ﬁw}wﬁ\ ol AL ALl il gl
AL B 2 5 an ) IS L ) (S W (Apnaddill) dec Ll il leall Ol s (8 cs i) daali (e (e i snaaS
3l Fe JS gie ¢ sian Jaall Claal o ) ¢ oS il

Jadi 5 edanll Sy ALl 3 (e ill) dpad ) il jlgall (3o il piall llia:

Gshiall 5 Sl JLai¥) ¢l lea

Sk Ja @l lea

Lew ol 5315 e g g e 50l 5 et g 5 510) <l lga s edsandaiill iyl
Leisiat s JaV) Al ke g 5 yuad Calaay) s

) S jlew e Dlaall s

Jall s J suadll 5 ool psaill

bl el 5 e slaall e 5 Ganl)

Janaliil] oLy

g8 5 (sl il jlga

Al (g yall g Clelaal¥) st Gl lea

CrAY) e lin slas dulual)
Yl &l jlew




Gled ol da

Janll ¢3la ) juéns

O sl

CrAY al sl

) 32 5e) B

a1 Gl 7 5 Jaall
il by e el

Cail) Al pliaey igal) gkl

um“;).lﬂ\:\_‘\..}%;wiu@udsgﬁmjﬁmwwﬁdﬂ\)sﬁA}Pﬁﬁ

A cliae) Al jlga skl A e Gl g Aaalall dpardail) Alaall paiisal) o ghatl) - AL
Y iy Lo g aaladl) s jaias o8 )Y Cargy (pamall § (n palaall (e agaSa 8 (e g a3l
M\hﬁj&d\&#\d@&c@jﬁ\jw\w

Jdedl) Jbaa .12

S Jg

el o clagleall julas aaf .13

daagiad)l (oSl -1
sac Laal) il =2
@J)ﬁy\ JJLAAAJ\ —3




s b Lo 3t ) sadieall cleludl alas jlal 3zl yully Bpaledl] dgleall  ghat Congy

"L L] 5 "llae Vsl (8 g jludal) saill pe 2D ) ghale oaglad ol oL

A5 5 A 5 Al Jead) (31 sl pn (380 550 Asigal) Ul ) JLgn Cp g Loy anll il ST Al a3
e G35 L Lgind 0 & s 3 lianadll aaat s Al jal) Gl glue gaen 8 allall alel HLEAY) d ja Aal)
L e aglalial s g s

Slaa¥) day 55 ) ghata 5 8 haaia Buda Cleaadd p glail cpfialill 5 il s pliac alal couliall calall FUA pdgim
doaledll dlaally Llad) bl all 5 dsalal)

Aigall s dyalel) agila pala (3iint (o pgaly Al paill A ) A8l




gl Cifjlga his

Tl (e A sthaal) alail) cila A
al) i lgal) dpal) | GLad) ol ulusd

1z - 2| 20 | 1w | 4 | T

* * *

il daalid) zali ) (pe 433 il alail) cily jiial ALl Clay jall A3 LGN g2y 2 @




A Ca g i gal

Dl

Medical Terminology

ddal) cilathaall

BB UBYS)

HMBA 114

audl / Jaadl)

2024-2023 [ A8 byl Jeadll

Coa gll 13 dlae) Fu )b

2024 /11

Jalid) ) seaal) JIKGE

Lﬁ)};.b;

(A8 Slas 6l ase /( AS) Al Hall Sl L) 2xe

ool ) S Kldels 30/ Lesaaldels 2

(S el (g0 ST 1A1) (ad Ayl J g e

g

rusal.Emad1210a@comed.uobaghdad.edu.iq : Jw¥)

Crill Aol cilalaiaal) paagiy ciuag ¢y HRall (3l

.8

Anhl) cilaldl) el g dardival) au¥) LSl ualind) o i) 1
gt gl efial) ) Ll el ands
Adat) clalsl) oling Cipatl dualudy) o gal) aadas .
Lahill aldle judy shill claldy) hhia adga s .
dadal) clalhiadl) ghi .
G e dilita g gl cilaldl) jgiag pand) g il day LS saal
Alginag dragay amend) clalails Alaial) clalbuaal) 3aaty 2 .
Lall @ AT Clalhaally dadally duadddl) cls)ayly dudajll YAl Ciay .

Loahyal) salal) cilaal

alally el Cilin il i

9

alall & | jemladll

Gk oe gk

Al i)

kel Ay

.10

) T

gaagall g Basgl) amd

dyslhaal) alall) cila e

Sile L

&yu“ﬂ

& ualaa
Data show

TS L) _ualinll ;1g ) Jalatl
4kl

3...3“\)3]\ palall M

2

1

sy

3\:\.\»\)&]\ palall ?@.s..g

Q‘J«'Al&d
Data show

bl

Al ) ol agy

Q‘J«'Al&d
Data show

Ja g ) (AalSl) (i) jlal

Al ) oLl agy

Q‘J«'Al&d
Data show

W\%dﬁi&hﬁm

Al ) oLl agy

&) palaa

alsil) allailly 3lati Cilallaas

Aol 5ald) agl




Data show

Quiz @ pualaa aagd) el gl clalhiaas | A Hall 33l PexE

Data show

Quiz @l pualaa bl Slgadly (gl clalhuas | Al ol 3okl Pexe

Data show
Quiz @ palaa adliale g alally (gl cladaaas | do all 3okl agdy
Data show
Quiz <) o 4o gl i) Al gl clathaaa | Gl jall salal) agdy
Data show g gadl)
Quiz Slodlas | Glgall g Ay glialll g adlly (shaty Wlauaa | Gl jall 3alall agdy
Data show Slal)
Quiz il _pualana L;"S:‘G'S‘ ‘”’L'A’J‘ Seadl Gl alhaa mb_ﬂ\ palall (s@Aﬁ

2

Data show
Quiz & palaa sloal) 38 Jlgay @b clathuas | Gl jall saldl agdy | 2
2

Data show
Quiz &) pualaa daldl) Gl sally glati clalbiaa | A Hal) 3kl X

Data show
Quiz )yl plogdl Allaiall clatbuaal) | Gu) jall saldll agdy | 2

Data show
Rall auds . 11
Tl s G shddly Aga ) CUlaia¥)y asl paadl) Jia il Ly CISAl) algall G5 Ao 100 0 Aol gs
1A ALl Gladia¥l g WA g @ﬁgﬂ\‘g
423 50 S halll ad) Glada) 4 s
42,050 (oSS Al latial) 4y

U"“:’Jﬂb (J:;'\S\ JJL&.AA 12
((@any Of duagiall) dysliaal) 5 5dal) sl

1. David Andersson, Medical Terminology: The Best and (Abaall ) il aalyall
Most Effective Way to Memorize, Pronounce and
Understand Medical Terms: Second Edition.

2. Barbara A. Gylys Medical Terminology Systems: A Body
Systems Approach Eighth Edition.

g3 (riss A Bilaad) g lpally i
G sall 5 Can V) (e g Dl jualaa oY) adlge ¢ Auig S aalall

JJM\L.LAJGSJAJ

DAl al 13
Fundamentals of Nursing o il ()




BB UBYS)

14

HMBA 116

audl / Jaadl)

15

2024 /2023 ) Jusil

Coa gll 13 dlae) Fu )b

.16

2024/4/1

Jald) | geaall JKE 17

= 5!

/ijjm;

(S Slas 5l ase /((AS) Al Hall Slelud) 2ae 18

2Gladloe /) Lesauliclu 5= Jedelu3 + g hidelu2

19

}m@))\ las :e.uaY\
dr_amar20@yahoo.com :JwY)

.20

Ay gaal) Adillh g 5 Gled¥) a0 980 Laa agdy Jia
dgnhl) il ghuall 48 ma g Ay gaad) cillladl) (8
zooad) Jha 4 el el Al g ciiual

Loahyal) salal) cilaal

alally el il il i

48 aal) CalaaY)
Sl aead dplia) 4 goal) llladl) agdy o) alldal) ety -

daddiceall 0 3gaY) 5 (bl (3 sk Saay o)) ltal) et 2o
e A ) G g 4dal) Y a Jlab (88 Jalay o lldal) ity 3-

ol A .22

punll) ddyha

) i

godagall gl Basgl aud

Lglhal) alal cila e

Sile L

3wl iy
Lailgh g Adadll o

Akl ol palaa
power point

Principle of Nursing

sl 53

2

3wl iy
L VRIPR )

Akl ol ualaa
power point

Vital signs

4y gaal) Siladlald)

3wl iy
Apilgill 5 Asluadll g

Ay 8t ) palaa
galin aladialy
power point

ROUTS OF DRUG
ADMINSTRATION

A slasi 3k

3wl iy
Apilgill 5 Asluadll g

Ay 8t ) palaa
galin aladialy
power point

Sepsis and infection
control

Bkl g (oo gh ) aandll
Sl e

3wl iy
Apilgill 5 Asluadll g

Ay 8t ) palaa
galin aladialy
power point

SKIN INTEGRITY
AND WOUND CARE

eliicy) g alall dadlu
zoAl

Final Examination

Final Examination

2

8

ol e .23

land) g Lbadl) clilaia¥l g quiz aUaS (bl Ao Gladia) -
B palacal) JA)3 A jLdall g LGS 3 g JS& o Lgagali g culldal 3 uatidial) U las) -

oy el 5 Ay ) g Lpa gl AT ) g (n gl puaatl) (i allal) Ly Sl plgeall (35 Ao 100 00 Al &80

) lall) laia¥) g My & ety




45,015 e + 43,935 oRI=45,050 gl )
45,015 e + 433 35 ki =45 30 50 A glaiay)

oy alall jalas .24

237 (Cany o Laeid) ) Bslhadll 5y il ()

2y (oladll ) dusdyll aanlyal)

i iy b s G sl aabaly i
(oo oD cAadlall DLaall)

! 2 7Y adlge ¢ daig SSTY) aalyal

A Cuag i gal

DRl aul .25
Radiobiology (Sld¥) sba¥) ale
DRl ey .26
RAD 118
Ll / Jadll 27
2024-2023 A4l Jeadl
Caa gl 138 alac) & ) .28
2024/4]7
Jalidl ) eemall JIKE1 29
ol \ ee 5 gk
(‘_ASS\) Cilas gl dae /(‘3;51\) Al Hall cile L) aae 30
4 Shasgl e [ Jae delu g /0 g ki Aclu?
Jiaa ol dese ) 0 au)
zainabmohammed46@yahoo.com : JwY)

Loaahyal) B2l ilaa

(A,.:J\j HL.:S\ il ) i) .33
A8 e all Calaaty) - Lo fia)
Sl Al il gSal) agdy ¢ llal) audiy -1
dand oy 1) gaall Llaal) g Aaslead) AMat) Gadidiy g Saay O Gl gty -2
Al 3 ) paall A 7 s &) iUl polatiany -3
ety alad) il S agdy o) llall aukaiey -4
b Aaldl) A4 Hjleal Calaa) - o
Sl dfbaial) Jitual) Ja lldal) apbiie -1




) Al AUS Qalldal) adaioy -2
Oluail)) aidy Ja13 pliae Yidlatial) Jilwall Ja quildal) audaiioy -3

A A .34

punil) Adyyha

) B

godasall o) Bingl) an

dglhal) alail) il i

Sl bl

5_wail] ciilaiay)
Ailgdl g dabuadll 5

Ayl ¢ ualaa
Talin aladiuly
power point

Introduction to
radiobiology

- Radiation chemistry

- Radiolysis of water

- Direct effect of radiation
- Indirect effect of radiation

A Al Blal) e@

cB2

s 4+

5wail] ciilaiay)
Ailgdl g dabuadll g

Ayl il pala
Talin aladialy
power point

Oxygen effect (OER)

- Radio sensitizers

- Radio protectors (DMF)
- Irradiation

— induced damage and the
DNA damage response

- The DNA damage
response

- Sensors of damage

- Cell death after irradiation
- Programmed cell death
- Apoptosis

- Autophagy

- Necrosis, Senescence

- Mitotic catastrophe

;\,,\ubﬁ‘ slall 'agﬁ

5wail] ciilaiay)
Luilgil g Asluadll 5

Ay hal @l palaa
Talig pladiuly
power point

Molecular Repair of DNA
damage

- Base excision repair

- Homologous
Recombination

- Nonhomologous and
joining

- Target theory

- Single target

- Multiple target

Lol 420) BLl) pg

5wl Claiay)
Lailgil g Asluadll 5

Ayl &l palaa
Talig pladiuly
power point

Cell survival curves
- Recovery

- Cell cycle effects
- Radiation effect
modification

A Al Blal) agé

5l Uiy
Lailgil g Asluadll 5

Ayl @l pualaa
Talig pladiuly
power point

Types of cellular Damage
due to radiation

- Lethal damage

- potential lethal damage

Lol Al BLall agd

5_wail] ciilaiay)
Ailgdl g dabuadll g

Ay it ) palaa
Talig aladialy
power point

Radiobiology of tissue and
organ response to radiation
The most sensitive -

- sensitive -
-moderately

sensitive

- less sensitive -

Al Al Blal) agé

5wl cliaiay)
Lailgil g Asluadll 5

Ay Bt & palaa
Talig pladialy
power point

The severity of radiation
effect

- Sub acute effects

- Acute effects

- Chronic effects

Al Al BLal) f‘@




5l CUasay)
Lilgil s Asluaidll 5

Ayl &l ualaa
power point

Tumor response to
radiation

- Therapeutic index

- Tumor control probability
- Normal Tissue
complication probability

A ) Blal) ?Gé

Ayl ¢l ualaa
Talin aladiuly
power point

Introduction to biosafety
and security

- key components of bio
risk Management
-components of safety in all
labs.

- Universal safety
precautions

A Al 3lal) e@é

5 il Claaay)
Luilgil g Asluadll 5

:\.uﬁﬁ Q\Ja'aha
power point

Biosafety barriers in labs.
-Personal protective
equipment

-Facility

A Al 3lal) e@é

5l Chaaay)
dilgill g Ldadll

:\.uﬁﬁ Q\Ja'aha
Talig pladiuly
power point

Biological Agents

-Routs of infection

-Basis for control measure
- Hazard group
classification system

- biosafety cabinet

A Al 3lal) e@é

5 il Ciaiay)
Ailgdl g dabuaill g

A it ) palaa
Talig pladialy
power point

Biorisk and biohazards
Control of substances
hazardous to health
-Assessing risk for
work with human
blood and tissues
hazards

-control measures for
work with human
blood and tissues
-Containment level

Al Al 3Ll PCA

5_wail] ciilaiay)
Ailgdl g dbuadll g

Ay it ) palaa
Talig aladialy
power point

Types of biological wastes
- Categories of

biological wastes

- Decontamination of
biological wasted

A Al Blal) agé

5 wall] Claiay)
Lailgil g Asluadll 5

Ayl &l palaa
Talig pladiuly
power point

Transportation of biological
wastes

-International transport
regulations

-the basic triple package
system

Al Al Blal) agé

ol ani .35

4 gl g 4y ghdid) g da gall CHlilatia¥) g o gall gudaail) Jia allall gy CalSal) algall (389 A= 100 Cpe Al @ jss
e g BT Al Gladia¥l g s il g Ay el

s 15 + s 535 =432 50

ga.«.d\

e 15 + B35 = 42,1 50 Al glaiay)

wf)ﬂb ?Lﬂ\ JJL‘AA .36

1. Medical physics /
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“Diagnostic Ultrasound: Physics and Equipment”, Cambridge University
Press, (2010).
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Introductory Guide”, Springer, (1973).

3. D.R. Dance, S. Christofides, A.D.A. Maidment, |.D. McLean,
K.H. Ng

“Diagnostic Radiology Physics”, International atomic energy agency,
Vienna, (2014).
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The Practical Part

Details

Historical Review of ultrasound imaging

Fundamental physics of ultrasound and interaction with tissues

Transducers and beam-forming

B-mode instrumentation

Properties, limitations and artefacts of B-mode images

Principles of Doppler ultrasound

Colour flow and tissue imaging

Quality assurance

3D ultrasound

Contrast agents

Safety of diagnostic ultrasound
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The practical biology

Details

Identification of parts and function of the light microscope

Using light microscope to observe Prokaryote cells

Using light microscope to observe Eukaryote cells

Identification of different stages of mitosis using microscopic slides

Identification of different stages of meiosis using microscopic slides

Using slides to study and distinguish morphological features and types of
human cells

Use of slides to understand the structure of cellular components:
mitochondria, Golgi apparatus, Endoplasmic reticulum

Use of slides to understand the structure of nucleus, nucleoplasm and
nuclear envelop

Use of potato strips to observe osmosis

Studying osmosis: using of vinegar for dissolving egg shell

Use of slides to understand the types of chromosomes bsead on the
position of centromere




Experiment for DNA extraction from Banana

Use of slides to understand DNA transcription steps and factors involve in
each step

Use of slides to understand DNA translation steps and factors involve in
each step

Use of slides to understand cell cycle steps and position of check points
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Introduction to Human
Physiology

- Cell components and
organelles
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Blood: -Blood Functions
blood components:
blood plasma, plasma
proteins function
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Formed elements:
leukocytes (types and
function), Platelets, and
Erythrocytes,
Erythropoietin Role in
Erythrocytes
Production.
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Blood Clotting:
clotting factors and
Mechanism of Blood
Clot Formation
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Fluid Compartments in
the Body:

ICF, ECF, interstitial
fluid and transcellular
fluids, compositions of
body fluids
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Fluid shift:

Diffusion, Osmosis,
hydrostatic pressure,
filtration & Active
Transport Across Cell
Membranes
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Homeostasis: Blood
glucose homeostasis,
excretion homeostasis
and Body Temperature
Regulation
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Heart and blood vessels:
-Heart function -Blood
vessels function -cardiac
valves and their
functions - Heart
sounds.
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Circulations: systemic
circulation, pulmonary
circulation, Cardiac
cycle, cardiac output,
and electrical properties
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Blood Pressure: -Mean
arterial blood pressure
and its regulation -Role
of kidney in regulation
blood pressure
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Measurement of lung
function:
-Lung volumes and
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capacities - Exchange &
transport of gases in the
blood
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Gastrointestinal tract:
-Gl tract general
functions -Oral cavity
function, Salivary
glands function,
stomach function, small
intestine and large
intestine function
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Gastrointestinal tract
Secretions: General
characteristic of Gl
Secretions and their
functions
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Physiology of
Pregnancy:
Parturition, stages of
labor hormonal
stimulation of
parturition and
lactation
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Fetal development: -
The newborn - First
year after birth -
Aging and death
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Pulmonary ventilation,
elastic recoil, pressure
changes during
inspiration and
expiration, pulmonary
volumes, alveolar
ventilation, respiratory
control centers, factors
influence breathing
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Physiology of Digestive
system: stomach, gastric
juice, regulation of
stomach secretion,
inhibition of secretion
by nervous system,
small intestine secretion
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Physiology of Pancreas
and small and large
intestine: pancreatic
juice contains and
function, regulation of
pancreatic secretion,
duodenum function ,
intestinal juice contents,
large intestine

Loyl Balal) aghy

Lgadd) cllasayl

Legul) 4

Physiology of liver and
gallbladder: liver
functions, gallbladder
function
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Physiology of renal
system: Parts of urinary
system, function of
urinary system, urine
formation process,
glomerular filtration
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Selective process of
urine formation:
Tubular reabsorption,
Regulation of urine
concentration and
volume, tubular
secretion, urine
movements
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Micturition:
Electrocardiogram
(ECG) Micturition
reflex regulation and
urination
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Female reproductive
system: Puberty in
females, menstrual
cycle, menopause,
female fertility and
preghancy
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Male reproductive
system: Function,
testosterone, puberty in
males, regulation of
male reproduction
system, hormonal and
neural mechanisms
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Physiology of nervous
system: General
organization, CNS,
PNS, nerve fiber, brain
parts, brainstem
function, cerebrum
function, nerve
impulses, action
potential, relax Arc,
Motor system: Sensory
system
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Tract of spinal cord:
Descending, ascending,
intersegmental
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Physiology of spinal
cord sections: Hemi
section and complete
section
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Endocrine control
mechanism: Adrenal
gland hormones role
and function
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Endocrine control
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gland hormones role
and function
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Williams & Wilkins. Philadelphia.

2- Sarah McWilliams: practical radiological anatomy. © 2011 by
Taylor & Francis Group, LLC.
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. MRI of the brain and spine (CD) e an G suladl aaldly i)

. McMinn’s colour atlas of human anatomy (CD)
. McMinn & Abrahams’s clinical atlas of human anatomy (CD)
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4. Weir J & Abrahams P: Imaging atlas of the human body (CD)
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. Netter's Interactive Anatomy (CD)
. Grant’s atlas of anatomy (CD)
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1- Snell R (2010): Clinical Neuroanatomy. 8th Ed. Lippincott
Williams & Wilkins. Philadelphia.

2- Sarah McWilliams: practical radiological anatomy. © 2011 by
Taylor & Francis Group, LLC.
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6. MRI of the brain and spine (CD)

7. McMinn’s colour atlas of human anatomy (CD)

8. McMinn & Abrahams’s clinical atlas of human anatomy (CD)
9. Weir J & Abrahams P: Imaging atlas of the human body (CD)
10.Netter's Interactive Anatomy (CD)

6. Grant’s atlas of anatomy (CD)
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University (MTU), Iraq, (2015) 2. W. R. Hendee and E. R. Ritenour "Medical
Imaging Physics", 4th Edition, Wiley-Liss, Inc., (2002). 3. Allisy-Roberts PJ,
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Williams J. Farr's “physics for medical imaging”. Elsevier Health Sciences;
2007 Nov 14. 4. Stewart Carlyle Bushong, “Radiologic Science for
Technologists Physics, Biology, and Protection” Elsevier, Inc., 7th edition,
2017. 5. Perry Sprawls, “Physical principles of medical imaging”, 2nd Edition
1996.

1- Stewart C. Bushong ScD FAAPM FACR - Radiologic Science for R -
Technologists_ Physics, Biology, and Protection-Mosby (2016) & s ‘?_\S\ sl &M by
2- Tim Salditt, Timo Aspelmeier, Sebastian Aeffner. (+eee ool cdadall cDa)
Biomedical Imaging_ Principles of Radiography, Tomography and Medical )
Physics-De Gruyter (2017).

3- Chris Guy, Dominic Ffytche - An introduction to the principles of medical
imaging-Imperial College Press_ Distributed by World Scientific Pub (2005)
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1. M. Radhi Al-Qurayshi and H. Qasim. AL-Mosawi "Radiation Physics and
its applications in diagnostic radiological techniques”, Middle Technical
University (MTU), Iraq, (2015).

2. W. R. Hendee and E. R. Ritenour "Medical Imaging Physics", 4th Edition,
Wiley-Liss, Inc., (2002).

3. Stewart Carlyle Bushong, “Radiologic Science for Technologists Physics,
Biology, and Protection” Elsevier, Inc., 7th edition, 2017.

4. Chris Guy & Dominic ffytche, “An Introduction to The Principles of
Medical Imaging”, Imperial College Press, 2005.

5. Perry Sprawls, “Physical principles of medical imaging”, 2nd Edition 1996.
6. Euclid Seeram, “Computed tomography: physical principles, clinical
applications, and quality control” 4 th edition, Elsevier Inc. 2016.
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2- Tim Salditt, Timo Aspelmeier, Sebastian Aeffner.

Biomedical Imaging_ Principles of Radiography, Tomography and
Medical Physics-De Gruyter (2017).

3- Euclid Seeram - Computed Tomography_ Physical Principles, Clinical
Applications, and Quality Control-Saunders Elsevier (2015).

4- Chris Guy, Dominic Ffytche - An introduction to the principles of
medical imaging-Imperial College Press_ Distributed by World Scientific
Pub (2005)
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176. Course Structure

Week | Hours Required Learning Unit or subject Learning | Evaluation method
Outcomes name method
Understanding radiation
types and classifications,
historical context,
exploration of measurement ) Leptu re_s’ )
units, fundamentals of Introduction to multimedia Quizzes, class
radiation physics Radiation presentations participation
Examination of natural and
artificial radiation sources,
evaluation of exposure Sources of Lectures, case
scenarios Radiation studies | Exams, assignments

Investigation into biological
effects, differentiation of
acute and chronic effects, ) ] )
identification of influencing | Biological Effects | Lectures, group Quizzes,
factors of Radiation discussions presentations

Methods for measuring

radiation dose, overview of L. Demonstrations, .
dosimetry devices, Radiation Dose hands-on Practical exams,

exploration of dose limits and Dosimetry practice quizzes




Understanding core
principles of radiation

protection, introduction to Radlat!on .
PPE, implementation of Protection Lectures, |  Assignments, role

engineering controls Measures workshops plays

Examination of regulatory Guest lectures,
bodies, familiarization with Radiation regulatory

standards, insight into | Régulations and documents Research papers,

compliance requirements Guidelines review presentations
Introduction to radiation Lab

detection instruments, _— -
establishment of monitoring ) Ra,d'atlon demonStratlon_S'
programs, interpretation of Monitoring and data analysis Lab reports,
monitoring data Detection exercises quizzes
Preparedness strategies for

emergencies, . .
implementation of response Emergency Simulation

procedures, understanding | Preparedness and exercises, case Final project,
15 2 professional roles Response studies participation

177.Course Evaluation

e Quizzes: 5%
Exams: 25%
Assignments: 15%
Final project/paper: 50%
Class participation: 5%

178. Learning and Teaching Resources

Required textbooks (curricular books, if any) Required textbooks: "Radiation
Protection in Medical Radiography" by
Mary Alice Statkiewicz Sherer et al.

Main references (sources) | Journal articles and research papers on
radiation protection topics
Electronic References Online resources from reputable
organizations such as the IAEA and NRC

Course Description Form
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Strategy Ching and learning strategies for computed tomography (CT) equipment techniques refer to the methods
approaches used by instructors to effectively deliver information and facilitate understanding among
lents in the context of CT technology. These strategies encompass various instructional techniques,
vities, and resources designed to enhance the learning experience and promote skill development in CT
ipment operation, maintenance, and optimization. Examples of teaching and learning strategies for CT
equipment techniques may include:
1. Lectures: Traditional classroom lectures covering theoretical principles, equipment components,
imaging techniques related to CT technology.
2. Hands-On Demonstrations: Practical demonstrations using CT equipment simulators or ac
machines to illustrate operational procedures, image acquisition, and quality assurance techniques
Case Studies: Analyzing real-world CT imaging cases to apply knowledge and problem-solving skil
interpreting images, identifying artifacts, and optimizing image quality.
Group Discussions: Facilitating group discussions to encourage peer interaction, collabora
learning, and sharing of experiences and insights related to CT equipment techniques.
Lab Sessions: Conducting laboratory sessions where students can practice using CT software, perfi
image reconstructions, and troubleshoot technical issues under supervision.
Simulation Exercises: Using computer-based simulations to simulate CT imaging scenarios, pat
positioning, and image acquisition protocols for hands-on practice.
Interactive Multimedia: Utilizing interactive multimedia resources such as videos, animations,




virtual tours to supplement lectures and enhance understanding of complex CT concepts.

Guest Lectures and Workshops: Inviting guest speakers, industry experts, or CT technologist
conduct specialized workshops or seminars on advanced CT techniques, emerging technologies,
clinical applications.

Online Resources: Providing access to online resources, e-books, journals, and webinars related tc
equipment techniques for self-paced learning and additional reference materials.

188. Course Structure

Week

Hours

Required Learning Outcomes

Unit or subject name

Learning

method

Evaluation method

Understanding the History of
Computed Tomography

History of CT

Lectures,
discussions

Quizzes, assignments

loring CT Scanner Generations
and Basic Principles

First to Fifth Generation CT Scanners

ures, case
studies

Exams, research papers

Helical/Spiral CT Scanners and
Volume Scanning Requirements

Slip-Ring Technology, Dual Source, Pitch

Hands-on
monstrations,
simulations

Practical exams, case
studies

System Design: Gantry and X-
Ray Imaging

X-Ray Tube, Collimation, Filtration

Laboratory
ons,  guest
lectures

b reports, presentations

CT Detector Characteristics and
Types

Detector Technology

tical sessions,
simulations

assessments,
practical exams

Control Console and Computer
System in CT

Console Operations, Image Processing

ures, group
discussions

sessments, compliance
checks

Patient Table or Couch in CT

Patient Setup and Safety

Practical
monstrations,
discussions

assessments,
evaluations

CT Reconstruction Methods

Back projection, Filtered Back projection

Workshops,
fs-on practice

Projects, presentations

Image Quality:  Contrast,

Resolution, and Noise

Image Analysis

studies,
ctical training

Clinical simulations,
exams

nmon CT Image Artifacts and
Correction Techniques

Artifact Identification and Correction

ures, case
discussions

Reports, quizzes

PET/CT and SPECT/CT Imaging

Hybrid Imaging Techniques

bt lectures,
case studies

Presentations, exams

anced CT Applications: CT
Angiography, Cardiac CT, etc.

Technical Applications in CT

tical sessions,
simulations

Skills assessments,
practical exams

Fluoroscopy and Interventional
CT

Fluoroscopic Imaging

monstrations,
discussions

Image analysis, case
reports
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190. Learning and Teaching Resources

Required textbooks (curricular books, if any)

Main references (sources)

1. Stewart Carlyle Bushong, " Radiologic Science for Technologists Physics,
Biology, and Protection " Elsevier, Inc., 7th edition, 2017.

2. Chris Guy & Dominic ffytche, " An Introduction to The Principles of
Medical Imaging " Imperial College Press 2005.

3. Perry Sprawls, " Physical principles of medical imaging ", 2nd Edition
1996.

4.]. Hsieh, " Computed Tomography: Principles, Design, Artifacts, and
Recent Advances ", 2nd ed. Wiley Inter - science, Bellingham, Washington,
USA, (2009).

5. Euclid Seeram, " Computed tomography: physical principles, clinical

Recommended books and references (scientific

journals, reports...)




applications, and quality control " 4 edition, Elsevier Inc. 2016

Electronic References, Websites
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Introduction about Excel

Introduction about SPSS

Using Excel and SPSS to Present Data in Tables and
Charts

Using Excel and SPSS to Compute mean, median,
mode, standard deviation.

Basic concepts for understanding probability
Exercises about

Exercises about Discrete and Continuous Probability
Distribution

Exercises about Binomial distribution

Term exam

Exercises about computing Regression using
SPSS and Excel

Exercises about computing Chi Square value using
SPSS

Interpreting results of Chi Square value analyzed
using SPSS

Exercises about computing One Way Anova

(F value) using SPSS

Interpreting results of One Way Anova (F value)
analyzed using SPSS

Exercises about Computing t value using SPSS
Interpreting results

Final exam

DO DN DN DN DN DN NN N DN DN NN

YA |
35: gopd glalal , alga, Gl LA
15: sdda
50: Al Gladal

L}‘f)ﬂb (A’:\S\ JJLAA 2
(a9 Of daagiall ) 4 gllaal) 3 jRal) sl
(obaall ) A 1) 2 yall

DANIEL, W. W. "Biostatistics: a foundation for
analysis in the health sciences', Eleven Edition,




2018.

1. David M Levine and David F. Stephan, even you
can learn statistics: a guide for everyone who has
ever been afraid of statistics, Eleven Edition, 2011.
2. James T McClave and Terry

Sincich. Statistics, Tenth Edition, 2005.
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component's
introduction and
overview
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Magnet: magnet type
-permanent magnets
-resistive magnets
-superconducting
magnets

Gradient coils: type &
function
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Radio-frequency
system:
-transmitter
&receiver coils

- RF coils type:
-surface coils
-volume RF coils
-shimming &
magnetic field
shielding: coils types
-active; -passive
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Miscompute system:
types & function

- acquisition control
-image reconstruction
-image storage and
retrieval

-viewing control and
post processing

-MRI system
electronics

- frequency
synthesizer

-radio frequency
amplifier

-magnet power supply
-sequencing system
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.data acquisition:
spatial encoding
Frequency encoding
Phase encoding
Slice encoding

Slice selection

Slice location

Slice thickness
Image reconstruction
K-space

Decoding the signal
Fourier
transformation (FT)
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MRI image quality
-resolution

-matrix size

-field of view (FOV)
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-slice thickness
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Noise

-noise sources
-signal-to-noise ratio
(SNR)considerate ns:
types & factors
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-artefacts:
-motion-induced
artifacts
-radiofrequency
artefacts

- distortion artefacts
- aliasing artefacts
- sequence specific
artefacts
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imaging methods:
pulse sequences
-spin echo pulse
sequence

- single; multi; and
fast spin echo
-inversion recovery
sequences

-short tau inversion
recovery (STIR)
-Fluid Attenuated
Inversion Recovery
(Flair)

-Phase —Sensitive
Inversion
Recovery(Psir)
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-coherent gradient
echo

-incoherent coherent
gradient echo
-steady state free
precession
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echo planar imaging
(EPI)

-hybrid fast imaging
technique (GRASE
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-diffusion
—weighted imaging
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Stewart Carlyle bushing, Geoffrey Clarke “magnetic resonang
imaging: physical and biological principles”, mosby, inc. an

affiliate of Elsevier inc ,4" edition 2015
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1. 1-perry sprawls “magnetic resonance imaging, principles, (Lbaall) Ay ) el
methods and techniques” medical physics publishing Madison|
Wisconsin 2000
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1 -Research Design: Qualitative, Quantitative, and Mixed o ‘ ) AT‘JM\ Bl i)
Methods Approaches (Paperback) (=g
by John W. Creswel.

2 -Qualitative Data Analysis: An Expanded Sourcebook, 2nd
Edition (Paperback)

by Matthew B. Miles

3 -The Literature Review: Six Steps to Success

by Lawrence A. Machi

4 -Practical Research: Planning and Design

by Paul D. Leedy

5 -An Introduction to Qualitative Research

by Uwe Flick

6 -How to Conduct Your Own Survey (Paperback)

by Priscilla Sala

1- Practical Research: Planning and Design (Abaall ) il aalyall

by Paul D. Leedy
2- An Introduction to Qualitative Research

by Uwe Flick

3- How to Conduct Your Own Survey (Paperback)
by Priscilla Salant
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https://www.goodreads.com/book/show/819202.Practical_Research
https://www.goodreads.com/author/show/301977.Paul_D_Leedy
https://www.goodreads.com/book/show/2060990.An_Introduction_to_Qualitative_Research
https://www.goodreads.com/author/show/78957.Uwe_Flick
https://www.goodreads.com/book/show/724780.How_to_Conduct_Your_Own_Survey
https://www.goodreads.com/author/show/385460.Priscilla_Salant
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321.Course Structure

Week | Hours Required Learning Outcomes | Unit or subject name | Learning method Evaluation method

- Understand historical overview
of magnetic resonance -
Comprehend classical
description of magnetic
resonance - Introduce quantum Class
mechanics of magnetic Introduction to Lectures, | participation/attendance,
resonance | Magnetic Resonance discussions Midterm Exam

- Explore nuclear magnetic
moments - Understand quantum
mechanical description of NMR Lectures, Laboratory
- Learn NMR instrumentation Nuclear Magnetic laboratory reports/projects,
and experimental techniques Resonance (NMR) sessions Midterm Exam

- Grasp principles of MRI -
Learn imaging sequences and
contrast mechanisms - Laboratory
Investigate applications of MRI | Magnetic Resonance Lectures, case reports/projects,
in medicine and research Imaging (MRI) studies Midterm Exam

- Introduction to electron spin -
Comprehend quantum
mechanical description of EPR - Electron Laboratory
Explore applications of EPR in Paramagnetic Lectures, reports/projects,
various fields Resonance (EPR) discussions Midterm Exam

- Understand spin-lattice Spin Dynamics Lectures, Laboratory



mailto:alcedik@yahoo.com

relaxation and spin-spin discussions reports/projects,
relaxation - Investigate spin Midterm Exam
dynamics in different systems
- Explore solid-state NMR -
Investigate magnetic resonance
spectroscopy - Understand Laboratory
quantum computing with Lectures, case reports/projects,
magnetic resonance Advanced Topics studies Midterm Exam
- Review applications covered in
the course - Analyze case studies
and research examples - Discuss
future directions and emerging
technologies in magnetic Applications and Lectures, Final Exam, Class
6 resonance Case Studies discussions | participation/attendance
Course Evaluation
Quizzes: 5%
Exams: 25 %
Assignments: 15 %
Final project/paper: 50 %
Class participation: 5 %
. Learning and Teaching Resources
Required textbooks (curricular books, if any) | - Magnetic Resonance Imaging: Physical Principles and Sequence
Design'* by Robert W. Brown and Richard B. Thompson.
- Principles of Magnetic Resonance Imaging: A Signal Processing
Perspective' by Zhi-Pei Liang and Paul C. Lauterbur
Main references (sources) "Principles of Magnetic Resonance™ by Charles P. Poole Jr. and
Horacio A. Farach
Recommended books and references Include scientific journals, reports, etc.
(scientific journals, reports...)

Electronic References, Websites | (List electronic references and websites that supplement the course
material)
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Required Learning

Outcomes

Unit or subject

name

Learning

method

Evaluation method

ntroduction to Nuclear Medicine

Principles of Nuclear
Medicine Imaging

Lectures, discussions

Quizzes, assignments

Radiopharmaceuticals

Types, Production, and
Quality Control

Lectures, case studies

Exams, research papers

Nuclear Medicine Imaging
Techniques

Planar Imaging, SPECT

Hands-on
demonstrations,
simulations

ractical exams, case studies

uclear Medicine Instrumentation

Gamma Cameras, PET
Scanners

Laboratory sessions,
guest lectures

Lab reports, presentations

Imaging Procedures

Patient Care, Image
Acquisition

Clinical practice,
simulations

bkills assessments, practical

exams

Radiation Safety in Nuclear
Medicine

Protection Principles,
Guidelines

Lectures, group
discussions

Assessments, compliance
checks

Quality Control in Nuclear
Medicine

A Programs, Instrument
Calibration

ttical demonstrations,
discussions

RA/QC assessments, audits

Clinical Applications of Nuclear
Medicine

Diagnostic Imaging,
Therapeutic Procedures

Case studies, practical
training

Clinical simulations, exams

ET-CT and SPECT-CT Imaging

brid Imaging Techniques

Workshops, hands-on
practice

Projects, presentations

Pediatric Nuclear Medicine

Imaging Protocols for
Children

Lectures, case
discussions

Reports, quizzes

Nuclear Medicine in Oncology

ncer Diagnosis, Therapy
Techniques

Guest lectures, case
studies

Presentations, exams

Nuclear Cardiology

Myocardial Imaging,
Cardiac Function

Practical sessions,
simulations

bkills assessments, practical

exams

Bone Scintigraphy and
Musculoskeletal Imaging

one Scan Interpretation,
Soft Tissue Imaging

Demonstrations,
discussions

mage analysis, case reports

in Imaging in Nuclear Medicine

urological Applications,
PET in Psychiatry

Lectures, case studies

Research projects,
presentations

Research and Emerging
Technologies

blecular Imaging, Future

Trends

earch projects, online

resources

Research papers, final
presentations
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371.Learning and Teaching Resources

Required textbooks (curricular books, if any)

Main references (sources)

Recommended books and references (scientific 1. "Nuclear Medicine Technology: Procedures and Quick
Reference" by Pete Shackett

journals, reports...) | 2. "Essentials of Nuclear Medicine Imaging" by Fred A.
Mettler Jr. and Milton J. Guiberteau

3. Journal articles and online resources from reputable
nuclear medicine associations

Electronic References, Websites
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CT scanning of the
liver: non-enhanced
CT, single phase
contrast enhanced
CT, dual phase &
triple phase
enhanced CT.
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CT of the pancreas:
CT in pancreatic
tumors, CT in
pancreatitis
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CT scan of the
urinary tract: non-
enhanced CT
scanning in urinary
tract obstruction. CT
urography. CT
scanning in bladder
injury
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Musculoskeletal CT
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CT of trauma
patients.
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2005.

3. Diagnostic Ultrasound, 2nd edition, 2010.
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1. Torsten B. Moeller “MRI Parameters and Positioning”
Thieme, New York (2003). 2. Catherine Westbrook “MRI
Glance”, Blackwell Science )2006(. 3. D.R. Dance, S. Christofides,
A.D.A. Maidment, I.D. McLean, K.H. Ng, “Diagnostic Radiology
Physics”, International atomic energy agency, Vienna, (2014).
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1. Radiation Induced Mutations, Kiefer.

2. Genomic Alterations in Radiogenic Cell Transformation

T.C. Yang, M. Durante, K.A George and S. Yamad

3. Inducible Responses and Protective Functions of Mammalian

4. Cells Upon Exposure to UV Light and lonizing

Radiation

B. Kaina, S. Haas, S. Grosch. T. Grombacher, J. Dosch. T. Biswas,
I. Boldogh, S. Mitra and G. Fritz.
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1. Medical Radiology

Diagnostic Imaging And Radiation Oncology

Editorial Board

2. L. W. Brady, Philadelphia. M. W. Donner, Baltimore
H.-P. Heilmann, Hamburg. F. Heuck, Stuttgart
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