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OBJECTIVE: Th e  aim  of th e  s tudy w as  to ide ntify re curre nt s ite s  of pancre atic cance r on Multide te ctor CT
(MDCT) in follow -up of pancre atic cance r s urge ry (W h ipple  proce dure ). METHODOLOGY: Th is  w as  re tros pe ctive
cas e  s e rie s  conducte d in Radiology and im aging de partm e nt, Sh ifa Inte rnational H os pital, Is lam abad from  June
2010 to June  2013. Total 42 patie nts  w e re  re cruite d w h o unde rw e nt CT for follow -up of tum or re curre nce  afte r
W h ipple  proce dure  for pancre atic m alignancy from  June  2010 to June  2013. Th e ir CT re ports  w e re  re vie w e d and
s ite s  of re curre nce  w e re  e valuate d. RESULTS: Out of 42 patie nts , 33 (67.65% ) w e re  m ale  and 9  (32.35% ). Age
range d from  18 to 70 ye ars  w ith  m e an age  of 26 ye ars . Me an follow  up pe riod range d from  5 to 26 m onth s . Tum or
re curre nce  w as  s e e n in 32 patie nts . Local re curre nce  w as  th e  m os t com m on type  of re curre nce , (n=21 cas e s
% ) follow e d by com bine d local, h e patic and nodal re curre nce  (n= 9 ). Supe rior m e s e nte ric arte ry (SMA) w as  th e
m os t com m on ve s s e l involve d in local re curre nce  80% , e ith e r alone  (56% ) or in com bination w ith  oth e r ve s s e ls ,
s upe rior m e s e nte ric ve in (SMV), s ple nic ve in, portal ve in or ce liac trunk . Tum or m ark e r CA 19 -9  w as  rais e d in
all th e  patie nts  w ith  a range  of 80 to 600. CONCLUSION: Multide te ctor CT pe rform e d w ith  s tandard protocol in
follow  up of patie nts  afte r W h ipple  proce dure  is  an optim al m e th od for de te cting tum or re curre nce . Local re curre nce
alone  or in com bination w ith  m e tas tatic dis e as e  in node s  and live r is  s e e n in m os t cas e s . Low  Incide nce  of
is olate d lung and h e patic re curre nce  w as  s e e n in pos t–W h ipple  follow  up.
Key words: Multide te ctor CT angiograph y, W h ipple , Re curre nce .

ABSTRACT

Introduction

Surgical re s e ction is  only pos s ible  in 20%  of patie nts
w ith  pancre atic ade nocarcinom a w ith  ove rall 5-ye ar
s urvival rate  be ing only 25% .1 Ove r th e  pas t de cade ,
pe rform ance  of th e  W h ipple  proce dure , or pancre ato-
duode ne ctom y, to tre at m alignant pancre atic dis e as e
h as  incre as e d. Th is  incre as e  is  in large  part due  to
th e  de cre as ing pe riope rative  m ortality rate , w h ich  is
dow n from  h is toric h igh s  of 25%  to th e  1.0%  - 1.5%
now  ach ie ve d in large  ce nte rs . Alth ough  advance s
in s urgical m anage m e nt h ave  im prove d th e  outlook

for patie nts  unde rgoing pancre atoduode ne ctom y,
th e  im proving m ortality rate  is  als o in part attribute d
to im prove m e nts  ove r th e  pas t 2 de cade s  in cros s -
s e ctional im aging.2

For th os e  patie nts  w h o pre s e nt w ith  re s e ctable
pancre atic cance r, th e  W h ipple  proce dure  provide s
a s ignificant incre as e  in s urvival. Care ful inte rpre tation
of th e  pos t ope rative  CT e xam inations  is  e s s e ntial,
to de te ct pos t ope rative  com plications  and e arly
re curre nt dis e as e .3

W orldw ide  s urvival data for ductal ade nocarcinom a
of th e  pancre as  are  th e  low e s t am ong th e  60 m os t
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fre q u e nt type s  of organ cance rs .3 Pancre atic
m alignancy is  a dis e as e  w ith  a poor s urvival afte r
w h ipple s  proce dure . Local re curre nce  afte r re s e ction
is  fre q ue ntly s e e n w ith in 2 ye ars  for m os t patie nts .4

Follow -up CT s tudie s  h ad be e n pe rform e d e ve ry 3-
6 m onth s  afte r s urge ry; h ow e ve r, th e  s pe cific follow -
up inte rvals  varie d from  patie nt to patie nt. Pre cis e
inte rpre tation of pos tope rative  tum or re curre nce  can
contribute  to planning tre atm e nt, m onitoring its
e fficacy, and e s tim ating th e  patie nt’s  prognos is .5

A m ajor proble m  in patie nts  w ith  pancre atic cance r
is  th at e xte ns ive  pos tope rative  ch ange s  w ith  s car
tis s ue  form ation as  w e ll as  lym ph  node  e nlarge m e nt
are  pre s e nt afte r s urgical th e rapy th at m ay be
m is tak e n for dis e as e  re curre nce .6 Accurate  inte r-
pre tation of Dynam ic MDCT  re q uire s  k now le dge  of
th e  type  of s urge ry pe rform e d and th e  norm al
appe arance  of th e  abdom e n on CT follow ing th is
com ple x s urge ry.7

So far th e re  h ave  not be e n m any im aging s tudie s  in
th e  lite rature  focus ing on de te ction of pancre atic
cance r re curre nce . O ne  re as on m ay be  th at re -
curre nce  of pancre atic cance r w as  not tre ate d, but
in re ce nt ye ar’s  radioch e m oth e rapy and, in rare
cas e s , s urge ry for local re curre nce  h as  be e n advo-
cate d.8

Th e  aim  of th e  s tudy w as  to ide ntify re curre nt s ite s
of pancre atic cance r on M DCT in follow -up of afte r
W h ipple ’s  proce dure .

s uch  as  local re curre nce , or as  a com bination, e .g.
local re curre nce  and live r m e tas tas is  concurre ntly
on follow -up im aging. Statis tical analys is  w as  pe r-
form e d on SPSS ve rs ion 13.

Material and Methods

Th is  re tros pe ctive  s tudy w as  pe rform e d at th e
Radiology and Im aging de partm e nt, Sh ifa Inte r-
national h os pital, Is lam abad. Th is  s tudy w as  approve d
by th e  local e th ics  com m itte e . A total of 42 patie nts
w h o h ad unde rw e nt   W h ipple  proce dure  for prim ary
m alignant tum or of th e  pancre atic h e ad /Am pullary
Ca from   June  2010 to June   2013 w e re  include d in
th e   s tudy. Th e  CT re ports  w e re  re vie w e d by tw o
radiologis ts . Dis e as e  re curre nce  w as  clas s ifie d into
local re curre nce , lym ph  node  re curre nce , live r, lung
and pe ritone al m e tas tas is . For e ach  cas e , tum or
re curre nce  could e ith e r appe ar as  a s ingle  finding

Results

Out of 42 patie nts , 33 (67.65% ) w e re  m ale  and 9
(32.35% ). Age  range d from  42 to 70 ye ars  w ith  m e an
age  of 26 ye ars . Tum or re curre nce  w as  s e e n in 32
patie nts  (Fig. 1). Me an follow  up pe riod range d from
5 to 26 m onth s  (Fig. 2). Tum or m ark e r CA 19 -9  w as
rais e d in all th e  patie nts  w ith  a range  of 80 to 600
(Fig. 3)
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Figure 1: Type s  of re curre nce  bas e d on CT findings

Figure 2: Me an follow  up inte rval in diffe re nt type s  of re curre nce s
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Local re curre nce  w as  th e  m os t com m on type  of
re curre nce , (n=21 cas e s  % ) follow e d by com bine d
local and nodal re curre nce  (n= 9 ). Supe rior m e s e n-
te ric arte ry (SMA) w as  th e  m os t com m on ve s s e l
involve d in local re curre nce  80% , e ith e r alone  (56% )
or in com b ination w ith  oth e r ve s s e ls , s upe rior
m e s e nte ric ve in (SMV), s ple nic ve in, portal ve in or
ce liac trunk  (Fig. 4).
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Discussion

H igh -q uality m ultide te ctor com pute d tom ograph y
(MDCT) is  curre ntly th e  be s t m e th od of inve s tigation
afte r radical pancre aticoduode ne ctom y (W h ipple
proce dure ).9

Our s tudy de m ons trate d th at a s pe cific patte rn of
dis e as e  re curre nce  in pancre atic cance r e xis ts , e s pe -
cially of local re curre nce , and th at re gular follow -up
CT e xam inations  are  able  to ide ntify s uch  patie nts
(Fig. 5). Th e  incre as e  in tum or m ark e r (CA 12-5) als o
corre s ponds  to dis e as e  re curre nce .

Figure 3: Value s  of tum or m ark e r CA 19 -9  in diffe re nt type s  of
re curre nce s

Figure 4: Involve m e nt of ve s s e ls  in local re curre nce

Figure 5: Local Tum or re curre nce . Solid m as s  can be  s e e n
s urrounding th e  ce liac trunk  (Ope n arrow ) and SMA (as te ris k )

Local tum or re curre nce  w as  th e  m os t com m on patte rn
in our s tudy. Th is  w as  in accordance  w ith  th e  s tudy
pe rform e d by Tobias  H e ye  e t al. w h o de m ons trate d
th is  patte rn in 65%  of th e ir s tudy group.2  Th e  patte rn
de m ons trate s  th at pancre atic cance r re occurs  m ainly
along th e  cardinal ne urovas cular s tructure s  s uch  as
th e  s upe rior m e s e nte ric arte ry and h e patic arte ry.
Th is  is  th e  s am e  propagation patte rn as  th e  prim ary
pancre atic cance r e xh ibits  during tum or e xte ns ion.
It is  e s s e ntial to ide ntify tum or re curre nce  e arly in
orde r to offe r patie nts  furth e r dis e as e  controlling
m e as ure s  or pote ntially curative  options .
Th e  cas e  for follow -up im aging is  to ide ntify tum or
re curre nce  as  e arly as  pos s ible  in orde r to inte rve ne
appropriate ly. A m ajor proble m  is  th at e xte ns ive
pos tope rative  ch ange s , s uch  as  s car tis s ue  form ation,
and e nlarge d and incre as e d lym ph  node s  in th e
re s e ction are a are  difficult to dis tinguis h  from  re al
tum or re laps e .10  Soft tis s ue  e ncas ing th e  pe ripan-
cre atic ve s s e ls  or w ith in th e  m e s e nte ry is  ofte n s e e n
during th e  pos tope rative  pe riod and m ay h ave  an
ide ntical appe arance  to pos tope rative  inflam m atory
ch ange s .11 W e  in our s tudy re lie d on ancillary clue s
to re curre nt dis e as e  w h ich  include d a h is tory of
pos itive  m argins , an e le vate d CA-19 -9 , an incre as e



in s iz e  of th e  s oft tis s ue  m as s  or a ne w ly appe aring
s oft tis s ue  m as s  outs ide  of th e  pe riope rative  pe riod.
Tum or in th e  pancre atic be d due  to re curre nce  can
invade  adjace nt je junal loops  and caus e  obs truc-
tion.12 H ow e ve r, th is  patte rn w as  not s e e n in any of
our patie nts .
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Conclusion

Multide te ctor CT pe rform e d w ith  s tandard protocol
in follow  up of patie nts  afte r W h ipple  proce dure  is
an optim al m e th od for de te cting tum or re curre nce .
Local re curre nce  alone  or in com bination w ith  m e tas -
tatic dis e as e  in node s  and live r is  s e e n in m os t cas e s .
Low  Incide nce  of is olate d lung and h e patic re curre nce
w as  s e e n in pos t - W h ipple  follow  up.
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