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Ove r th e  pas t th re e  de cade s  or s o Radiology as  a profe s s ion h as  unde rgone  a re volution. As  te ch nology h as

e volve d s o h as  th e  role  and th e  re s pons ibility of th e  Radiologis t. De s pite  th e s e  tre m e ndous  ch ange s  th e  e s s e ntial

re q uire m e nt for a Radiologis t is  to inte rpre t im age s . Th e  s h e e r volum e  of data ge ne rate d in today’s  e xam inations

is  ove rw h e lm ing. It puts  th e  radiologis ts  unde r tre m e ndous  pre s s ure  to e ns ure  th at all th e  im age s  are  look e d and

to ge ne rate  a tim e ly re port. MacDonald e t al h ave  trie d to q uantify th e  load on th e ir radiologis ts . It is  s obe ring

to th ink  th at today’s  radiologis ts  are  re q uire d to inte rpre t and im age  e ve ry fe w  s e conds  during th e ir w ork ing day.

W e  ne e d to e ns ure  th at our w ork flow s  and com pe ns ation s ys te m s  k e e p pace  w ith  th is  e xpe ctation.

Th e  age -old de bate  of training ve rs us  e xpe rie nce  is  re vis ite d by W e bb e t al in th e  conte xt of MCQ w riting. Be fore

I com m e nt on th is  article  I w ould lik e  to addre s s  th e  large r de bate  around th e  re lative  value  of e xpe rie nce  ove r

training. To put it anoth e r w ay th e  diffe re nce  be tw e e n te ach ing yours e lf and be ing taugh t by an e xpe rt. W ith out

validation one  m ay te ach  one s e lf s om e th ing in e rror and not k now  it. Undoubte dly th e  be s t com bination is  a

com bination of training and e xpe rie nce . H ow e ve r th e  m e dical profe s s ion unfortunate ly h as  m any w h o practice

bas e d on e xpe rie nce  only h aving give n up any e ffort to e ducate  or train th e m  s e lve s . Unfortunate ly th is  is  not

confine d to non-s pe cialis ts  and non-acade m ics  only. W h e n it com e s  to MCQs , one  only h as  to look  at th e  M CQ

pape rs  adm inis te re d during various  m e dical e xam inations , both  unde rgraduate  and pos tgraduate , to re alis e  th at

not only do th e  pape r s e tte rs  do not k now  h ow  to m ak e  good MCQs  but als o th at th e y do not re alis e  th at w h at

th e y are  putting out is  s ubs tandard. Not s urpris ingly W e bb finds  th at th os e  w ith  s pe cific training in cons tructing

MCQs  do a be tte r job th an th os e  w h o do it bas e d only on e xpe rie nce .

From  one  conte ntious  de bate  to anoth e r. Trans ie nt Elas tograph y ve rs us  Sh e ar W ave  Elas tograph y for th e

q uantification of live r fibros is . It s e e m s  th at th e  de bate  is  m ore  to do w ith  an inte r-profe s s ional turf battle  th an a

de bate  about te ch nological s upe riority. Ge rbe r e t al h ave  done  a h e ad to h e ad as s e s s m e nt of th e  tw o te ch niq ue s

and h ave  found both  to be  e q ually good at th is . Trans ie nt e las tograph y is  h ow e ve r live r s pe cific w h e re as  Sh e ar

W ave  h as  th e  additional ability to be  applie d to oth e r body re gions  and organs  is  th e re fore  lik e ly to be  a m ore

cos t e ffe ctive  inve s tm e nt in a re s ource  cons traine d country s uch  as  Pak is tan.

Moving aw ay from  conte ntious  de bate s  into an are a w h e re  th e re  is  broad agre e m e nt. Radiation dos e s  ne e d to

be  k e pt to a m inim um  during diagnos tic CT e xam inations . Various  dos e  re duction algorith m s  and s trate gie s  are

available  from  various  m anufacture rs . Adaptive  Ite rative  Dos e  Re duction and its  late s t 3D ve rs ion (AIDR 3D) are

th e  m os t w ide ly available  dos e  re duction algorith m s  in Pak is tan. M irs adrae e  e t al e valuate  th e  us e  of AIDR 3D

is  pulm onary pe rfus ion and find th at it s ignificantly re duce s  dos e s  w h ile  m aintaining im age  q uality. All radiology

ce ntre s  th at h ave  acce s s  to AIDR or an alte rnative  from  oth e r m anufacture rs  s h ould e ns ure  th at th e y are  us ing

it and k e e ping a re cord of th e  dos e s  th at are  de live re d to patie nts .

Las tly tw o re vie w s  on im aging of trans plante d s olid organs . Th is  is  an incre as ing part of our w ork load and w e

ne e d to e ns ure  th at w e  k now  w h at w e  are  de aling w ith .
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Academic Radiology 2015; 22(9): 1191-8

Robe rt J. McDonald, Kara M. Sch w artz , Laure nce  J. Eck e l, Fe lix E. Die h n, Ch ris toph e r H . H unt,
Brian J. Barth olm ai, Bradle y J. Erick s on, David F. Kallm e s

RATIONALE AND OBJECTIVES: To e xam ine  th e
e ffe ct of ch ange s  in utilization and advance s  in cros s -
s e ctional im aging on radiologis ts ' w ork load.

MATERIALS AND METHODS: All com pute d tom o-
graph y (CT) and m agne tic re s onance  im aging (MRI)
e xam inations  pe rform e d at a s ingle  ins titution be tw e e n
19 9 9  and 2010 w e re  ide ntifie d and as s ociate d w ith
th e  total num be r of im age s  for e ach  e xam ination.
Annual tre nds  in ins titutional num be rs  of inte rpre te d
e xam inations  and im age s  w e re  trans late d to ch ange s
in daily w ork load for th e  individual radiologis t by
norm aliz ing to th e  num be r of de dicate d daily CT and
MRI w ork  as s ignm e nts , as s um ing a 255-day/8-h our
w ork  day s ch e dule . Te m poral ch ange s  in ins titutional
and individual w ork load w e re  as s e s s e d by Se n's  s lope
analys is  ( Q = m e dian s lope ) and Mann–Ke ndall te s t
( Z  = Z  s tatis tic).

RESULTS: From  19 9 9  to 2010, a total of 1,517,149
cros s -s e ctional im aging s tudie s  (CT = 9 9 4,471; MRI

The Effects of Changes in Utilization and Technological Advan-
cements of Cross-Sectional Imaging on Radiologist Workload

= 522,678) com pris ing 539 ,210,581 im age s  (CT =
339 ,830,9 47; MRI = 19 9 ,379 ,634) w e re  e valuate d at
our ins titution. Total annual cros s -s e ctional s tudie s
s te adily incre as e d from  84,409  in 19 9 9  to 147,336 in
2010, re pre s e nting a tw ofold incre as e  in w ork load ( Q
= 6465/ye ar, Z  = 4.2, P < .0001). Concom itantly, th e
num be r of annual de partm e ntal cros s -s e ctional im age s
inte rpre te d incre as e d from  9 ,29 4,140 in 19 9 0 to
9 4,271,551 in 2010, re pre s e nting a 10-fold incre as e
( Q = 8707876/ye ar, Z  = 4.5, P < .0001). Adjus ting for
s taffing ch ange s , th e  num be r of im age s  re q uiring
inte rpre tation pe r m inute  of e ve ry w ork day pe r s taff
radiologis t incre as e d from  2.9  in 19 9 9  to 16.1 in 2010
( Q = 1.7/ye ar, Z  = 4.3, P < .0001).

CONCLUSIONS: Im aging volum e s  h ave  grow n at a
dis proportionate  rate  to im aging utiliz ation incre as e s
at our ins titution. Th e  ave rage  radiologis t inte rpre ting
CT or MRI e xam inations  m us t now  inte rpre t one  im age
e ve ry 3–4 s e conds  in an 8-h our w ork day to m e e t
w ork load de m ands .

Academic Radiology 2015; 22(10): 1317-22

Em ily M. W e bb, Jonath an S. Ph uong, David M. Nae ge r

RATIONALE AND OBJECTIVES: Ph ys icians  re ce ive
little  training on prope r m ultiple -ch oice  q ue s tion (MCQ)
w riting m e th ods . W e ll-cons tructe d MCQs  follow  rule s ,
w h ich  e ns ure  th at a q ue s tion te s ts  w h at it is  inte nde d
to te s t. Que s tions  th at bre ak  th e s e  are  de s cribe d as
“flaw e d.” W e  e xam ine d w h e th e r th e  pre vale nce  of
flaw e d q ue s tions  diffe re d s ignificantly be tw e e n th os e

Does Educator Training or Experience Affect the Quality of Multiple-
Choice Questions?

w ith  or w ith out prior training in q ue s tion w riting and
be tw e e n th os e  w ith  diffe re nt le ve ls  of e ducator
e xpe rie nce .

MATERIALS AND METHODS: W e  as s e s s e d 200
une dite d MCQs  from  a q ue s tion bank  for our s e nior
m e dical s tude nt radiology e le ctive : an e q ual num be r
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Ultrasound in Medicine & Biology, 2015; 41(9): 2350-9

Ludm ila Ge rbe r, Danie la Kas pe r, Danie l Fitting, Viola Knop, Annik a Ve rm e h re n, Kath rin Sprinz l,
Martin L. H ans m ann, Eva H e rrm ann, e t al.

ABSTRACT: Tw o-dim e ns ional s h e ar w ave  e las to-
graph y (2-D SW E) is  an ultras ound-bas e d e las tograph y
m e th od inte grate d into a conve ntional ultras ound
m ach ine . It can e valuate  large r re gions  of inte re s t and,
th e re fore , m igh t be  be tte r at de te rm ining th e  ove rall
fibros is  dis tribution. Th e  aim  of th is  pros pe ctive  s tudy
w as  to com pare  2-D SW E w ith  th e  tw o be s t e valuate d
live r e las tograph y m e th ods , trans ie nt e las tograph y
and acous tic radiation force  im puls e  (point SW E us ing
acous tic radiation force  im puls e ) im aging, in th e  s am e
population group. Th e  s tudy include d 132 patie nts  w ith
ch ronic h e patopath ie s , in w h ich  live r s tiffne s s  w as
e valuate d us ing trans ie nt e las tograph y, acous tic
radiation force  im puls e  im aging and 2-D SW E. Th e
re fe re nce  m e th ods  w e re  live r biops y for th e  as s e s s m e nt
of live r fibros is  (n = 101) and m agne tic re s onance

Assessment of Liver Fibrosis with 2-D Shear Wave Elastography
in Comparison to Transient Elastography and Acoustic Radiation
Force Impulse Imaging in Patients with Chronic Liver Disease

im aging/com pute d tom ograph y for th e  diagnos is  of
live r cirrh os is  (n = 31). No s ignificant diffe re nce  in
diagnos tic accuracy, as s e s s e d as  th e  are a unde r th e
re ce ive r ope rating ch aracte ris tic curve  (AUROC), w as
found be tw e e n th e  th re e  e las tograph y m e th ods  (2-D
SW E, trans ie nt e las tograph y, acous tic radiation force
im puls e  im aging) for th e  diagnos is  of s ignificant and
advance d fibros is  and live r cirrh os is  in th e  “pe r protocol”
(AUROCs  for fibros is  s tage s   2: 0.9 0, 0.9 5 and 0.9 1;
for fibros is  s tage  [F] 3: 0.9 3, 0.9 5 and 0.9 4; for F =
4: 0.9 2, 0.9 6 and 0.9 2) and “inte ntion to diagnos e ”
coh ort (AUROCs  for F 2: 0.87, 0.9 2 and 0.9 1; for F
3: 0.9 1, 0.9 3 and 0.9 4; for F = 4: 0.88, 0.9 0 and
0.89 ). Th e re fore , 2-D SW E, ARFI im aging and trans ie nt
e las tograph y s e e m  to be  com parably good m e th ods
for non-invas ive  as s e s s m e nt of live r fibros is .

of q ue s tions  (50) w e re  w ritte n by faculty w ith  pre vious
training in MCQ w riting, oth e r faculty, re s ide nts , and
m e dical s tude nts . Que s tions  w e re  s core d inde pe nde ntly
by tw o re ade rs  for th e  pre s e nce  of 11 dis tinct flaw s
de s cribe d in th e  lite rature .

RESULTS: Que s tions  w ritte n by faculty w ith  MCQ
w riting training h ad s ignificantly fe w e r e rrors : m e an
0.4 e rrors  pe r q ue s tion com pare d to a m e an of 1.5–1.7
e rrors  pe r q ue s tion for th e  oth e r groups  ( P < .001).
Th e re  w e re  no s ignificant diffe re nce s  in th e  total num be r
of e rrors  be tw e e n th e  untraine d faculty, re s ide nts , and
s tude nts  ( P value s  .35 - .9 1). Am ong traine d faculty

17/50 q ue s tions  (34% ) w e re  flaw e d, w h e re as  oth e r
faculty w rote  38/50 (76% ) flaw e d q ue s tions , re s ide nts
37/50 (74% ), and s tude nts  44/50 (88% ). Traine d
q ue s tion w rite rs ' h igh e r pe rform ance  w as  m ainly
m anife s t in th e  re duce d fre q ue ncy of five  s pe cific
e rrors .

CONCLUSIONS: Faculty w ith  training in e ffe ctive  MCQ
w riting m ade  fe w e r e rrors  in M CQ cons truction.
Educator e xpe rie nce  alone  h ad no e ffe ct on th e
fre q ue ncy of flaw s ; faculty w ith out de dicate d training,
re s ide nts , and s tude nts  pe rform e d s im ilarly.
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Clinical Radiology 2015; 70(8): 844-51

S. M irs adrae e , N.W . W e ir, S. Connolly, J.T. Murch is on, J.H . Re id, N. H irani, M. Conne ll and E.J.
van Be e k

AIM: To as s e s s  th e  fe as ibility of radiation dos e  re duction
w ith  adaptive  ite rative  dos e  re duction (AIDR-6 3D)
re cons truction in dynam ic pulm onary CT pe rfus ion.

MATERIALS AND METHODS: CTP e xam inations  of
10 patie nts  acq uire d at 100 k Vp/50 m As  w e re
re cons tructe d w ith  filte re d back  proje ction (FBP) and
AIDR-3D. Artificial nois e  w as  adde d to raw  data (pre -
re cons truction proje ction data) to s im ulate  low e r tube
curre nt s canning. Radiode ns ity (in H ouns fie ld units ),
nois e , and pe rfus ion value s  w e re  com pare d.

RESULTS: Th e re  w as  no s ignificant diffe re nce  in
nois e  be tw e e n th e  full and s im ulate d re duce d tube
curre nt w ith  AIDR-3D re cons truction ( p = 1). Th e re
w as  s ignificantly low e r nois e  in lung tis s ue  w ith  AIDR-
3D im age s  w h e n com pare d to re cons tructions  w ith out

Feasibility of radiation dose reduction using AIDR-3D in dynamic
pulmonary CT perfusion

AIDR-3D ( p = 0.005) and no s ignificant ch ange  in th e
radiode ns ity ( p = 1; m e an diffe re nce  <6 H U). Me an
pe rfus ion value s  incre as e d s ignificantly at low e r tube
curre nts  (25 and 12.5 m As ), com pare d to 50 m As  ( p
= 0.005). Th is  e ffe ct w as  s ignificantly gre ate r in large r
patie nts  com pare d to th in patie nts .

CONCLUSION: AIDR-3D produce d s ignificantly low e r
nois e  im age s  th an FBP-bas e d algorith m s  and
m aintaine d cons is te nt nois e  le ve ls  in lung at 12.5 m As ,
indicating th is  algorith m  is  s uitable  for re duce d dos e
lung pe rfus ion im aging. Ite rative  re cons truction allow s
s ignificant radiation dos e  re duction of up to fourfold in
s m alle r patie nts , and up to tw ofold in th e  m e dium /large
s iz e  patie nts . Th e  incre as e  in pe rfus ion value s  at 25%
s im ulate d tube  curre nts  is  attribute d to atte nuation
bias .

Clinical Radiology 2015; 70(8): 898-908

G. Low , J.L. Jare m k o and D.J. Lom as

A varie ty of trans plants  h ave  be e n pe rform e d in th e
abdom e n including live r, k idne y, pancre as  and is le t,
bow e l, and m ultivis ce ral trans plants . Im aging plays  an
im portant role  in graft s urve illance  particularly to
e xclude  pos t-trans plant com plications . W h e n
com plications  occur, th e rape utic im age -guide d
inte rve ntions  are  invaluable  as  th e s e  m ay be  graft-
s aving and e ve n life -s aving. Vas cular com plications
follow ing trans plantation h ave  be e n e xte ns ive ly re porte d

Extravascular complications following abdominal organ
transplantation

in re ce nt re vie w s . Th e  focus  of th is  re vie w  is  to dis cus s
pos t-trans plant com plications  th at are  prim arily
e xtravas cular in location. Th is  include s  biliary, urological,
inte s tinal, m alignancy, infe ctions , and m is ce llane ous
com plications . Fam iliarity w ith  th e  im aging appe arance s
of th e s e  com plications  is  h e lpful for radiologis ts  as
accurate  diagnos is  and e xpe die nt tre atm e nt h as  an
im pact on graft and patie nt s urvival.
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Clinical Radiology 2015; 70(10): 1047-59

A.K. Pillai, B. Andring, A. Pate l, C. Trim m e r and S.P. Kalva

Th e  portal ve in is  form e d at th e  conflue nce  of th e
s ple nic and s upe rior m e s e nte ric ve in be h ind th e  h e ad
of th e  pancre as . Norm al blood pre s s ure  w ith in th e
portal s ys te m  varie s  be tw e e n 5 and 10 m m H g. Portal
h ype rte ns ion is  de fine d w h e n th e  gradie nt be tw e e n
th e  portal and s ys te m ic ve nous  blood pre s s ure  e xce e ds
5 m m H g. Th e  m os t com m on caus e  of portal h ype r-
te ns ion is  cirrh os is . In cirrh os is , portal h ype rte ns ion
de ve lops  due  to e xte ns ive  fibros is  w ith in th e  live r
pare nch ym a caus ing incre as e d vas cular re s is tance .
In addition, th e  inability of th e  live r to m e tabolis e  ce rtain

Portal hypertension: A review of portosystemic collateral pathways
and endovascular interventions

vas odilators  le ads  to h ype rdynam ic s planch nic
circulation re s ulting in incre as e d portal blood flow .
De com pre s s ion of th e  portal pre s s ure  is  ach ie ve d by
form ation of portos ys te m ic collate rals . In th is  re vie w ,
w e  w ill dis cus s  th e  path oph ys iology, anatom y, and
im aging findings  of s pontane ous  portos ys te m ic
collate rals  and clinical m anife s tations  of portal
h ype rte ns ion w ith  e m ph as is  on th e  role  of inte rve ntional
radiology in th e  m anage m e nt of com plications  re late d
to portal h ype rte ns ion.


