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Pelvic Adenopathy in Prostatic and 
Urinary Bladder Carcinoma: M R
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OBJECTIVE. T h e  p u rp o se  o f  th is s tudy  w as to evalúale a magnct.ization-prepured-rapi.cl 

g ru d ie n t-e e h o  (M P -R A G E )  se q u e n c e  as a th ree-d im ensional (3D) T 1 -w eigh ted  M R  im ag ing  

tech n iq u e  lo reveal ly m p h  n o d e  m e ta s ia se s  from carc inom a of the b la d d e r  and the prostate, 

SUBJECTS AND M ETHODS. U sin g  a 3D  T l-w e ig h led  M P -R A G E  sequence , M R  

im ag es  o f  134 c o n se c u t iv e  p a tien ts  w ith  p rosla tie  carc inom a {n =  63) o r  urinary  b lad d er  c a rc i 

n o m a  (^  =  7 1 )  w h o  w e re  sc h e d u le d  fo r  radical p rosta tectom y or rad ica l cys tec tom y  w ere  co r-  

re la ted  w ith  h is to p a th o lo g ic  f ind ings  a f te r  f ine-necd lc  aspiration b io p sy  (F N A B ) (/; = 6 ), o p e n  

o r  lap a ro sco p ic  pe lv ic  ly m p h  n o d e  d issec tio n  (n =  127), or au topsy  (// =  1). M R  im ag in g  w a s  

u se d  10 l im e s  to gu ide  F N A B  in n in e  patients.

RESULTS. T he sen s it iv ity ,  spec if ic ity , accuracy , and positive  p red ic tive  va lue  of the  

te c h n iq u e  w ere  7 5 % , 9 8 % , 9 0 % , and  94% , respectively . T h in -s lice  (1 ,2 -m m ) m u lt ip lan a r  

re c o n s tru c te d  im ag es  co rrec tly  re v e a le d  d iseased  nodes in 33 patients . H ow ever, M R  im ag in g  

failed  to revea l m ic ro sc o p ic  m e ta s ta t ic  deposits  in norm ally  sized nodes  in 1 1 patients . T w o  

o th e r  p a tien ts  h ad  e n la rg e d  n o d es  w ith o u t  m etastasis. F u rth e rm o re , F N A B  gu ided  by M R  

im ag in g  re v e a le d  m e tas ia ses  in  six o f  n ine  patien ts .

CONCLUSION , M R  im a g in g  w ith  a 3D  M P -R A G E  sequence  w as  accurate  in revealing  

nodal m e ta s ia se s  from  c a rc in o m a  o f  the prosta te  and bladder. T h is  im ag in g  tech n iq u e  can  be 

used Lo se le c t  p a tien ts  fo r  b io p sy  o r  laparoscop ic  pelvic lym ph n o d e  dissection .
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M
R im ag in g  is co n s id e red  su p erio r  

to  C T  to r  local s ta g in g  o f  p ros- 

lalic  c a rc in o m a  [ 1] and  sligh tly  

b e l te r  in local s ta g in g  o f  u rinary  b la d d e r  c a r 

c in o m a  [2, 3 |.  B ecau se  w e use M R  im aging  

for local s ta g in g  in pa tien ts  w ith  p rosta tic  

and  u r in a ry  b lad d er  cancer ,  w e  inves tiga ted  

w h e th e r  M R  im a g in g  is ap p ro p r ia te  in noda l 

s tag ing . If it is, local and nodal s tag in g  cou ld  

be  d o n e  in one session .

H o w e v e r ,  C T  p ro v id es  the o p p o r tu n ity  to 

d o  f in e -n eed le  asp ira tion  b io p sy  (F N A B ) 

m ore  eas i ly  |4 ) ,  F N A B  is a m in im a lly  inva 

s ive  m e th o d  o f  d e te rm in in g  lym ph  node  

m e tas ia se s  h is to log ica lly . T h e  m ean  repo rted  

sens it iv ity  o f  F N A B  is 7 0 %  |5 | .

T he p u rp o se  o f  this s tu d y  was to eva lua te  

the d iag n o s tic  accu racy  o f  a th re e -d im e n 

s ional (3D ) m a g n e t iz a l io n -p re p a re d - ra p id  

g rn d ien t-eeh o  (M P -R A G E )  M R  techn ique  

for s tag ing  reg ional lym ph  n o d es  in patien ts  

w ilh  p ros la tie  o r  u r ina ry  b la d d e r  c a rc in o m a .

Subjects and Methods

One hundred and thirty-four consecutive 

patients with biopsy-proven proslatie carcinoma (// 

= 63; mean age, 64 years old; range, 4K-73 years 

old) or invasive urinary bladder carcinoma (// = 7 1; 

55 men, I ft women; mean age, 50 years old; range, 

3K-75 years old) were considered suitable candi

dates for curative surgery on the basis of clinical 

staging, local and regional MR staging, and their 

general condition.

In patients with proslatie carcinoma, clinical 

stage was based on digital reeial examination, trans- 

reelal sonography, prostate .specific antigen levels 

(mean, K.2 ng/ml; range 2.4-40 ng/nil) anil histo

logic lumoi* grade (nine tumors well differentiated, 

42 moderately well differentiated, and 12 poorly 

differentiated). All patients with urinary bladder 

cancer had biopsy-proven muscle invasion. Nine 

patients had moderately differentiated tumors, and 

64 patients had poorly differentiated tumors.

MR imaging was done using a 1,5-7' magnet 

(Magnetom 63/48 fJP/4(KK); Siemens, Erlangen, 

Germany) anil a Helmholtz double surface coil 

(Siemens). To reduce bowel motion, patients
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rec e iv e d  0 .5  m g  o f  g lu c a g o n  IV  b e fo re  th e  e x a m i-  p a tien ts  w ith  u r in a ry  b lad d e r  c a rc in o m a , th e  3 D  o b ta in e d .  T h e  m in im a l  ax ia l s iz e  w a s  m e a s u re d  in a

na tion . T o  red u c e  re s p ira to ry  m o tio n ,  a n  a d ju s ta b le  M P - R A G E  s e q u e n c e  w as  part o f  local s ta g in g  |2 | ;  p la n e  p e r p e n d ic u la r  to  th e  lo n g  a x is  th ro u g h  the

belt w a s  w ra p p e d  a r o u n d  the a b d o m e n  to  in d u c e  in p a t ie n ts  w ith  p ro s la tic  c a rc in o m a , th e  s e q u e n c e  th ic k e s t  p a rt o f  th e  n o d e .  F ro m  th e se  m e a s u re m e n ts

slight c o m p re s s io n .  In  th e  3 D  M P - R A G E  im p le -  p re c ed e d  loca l .staging w ith  a t ra n s re c ta l  su rface  an  in d ex  w as  c a lc u la te d  b y  d iv id in g  the sh o rte s t

m en ta tio n , T 1 - w e ig h t in g  w a s  o b ta in e d  w ith  a 180° coil. Im a g e  in te rp re ta t io n  w as d o n e  b y  tw o  ex p e r i-  ax ia l s iz e  b y  th e  lo n g  ax is . L y m p h  n o d e s  w e re  co n -

in v e rs io n  p u lse  fo r  m a g n i tu d e  p re p a ra t io n .  F o r  e a c h  en ced  in v e s t ig a to rs  w h o  w ere  u n a w a re  o f  th e  c lin i-  s id e re d  p a th o lo g ic  w h e n  th e  m in im a l  a x ia l  d ia m e te r

o f  the  p h a s e -e n c o d in g  s te p s  in th e  s e c o n d  d im e n -  cal a n d  s u rg ic a l  f in d in g s  e x c e p t th a t th e  p a t ie n t  w as  w a s  10 m m  o r  m o re  (F ig . 1) o r  w h e n  the  m in im a l

sion , th e  in v e rs io n  p r e p a ra t io n  w a s  a p p l ie d  a n d  th e n  a c a n d id a te  f o r  p ro s ta te c to m y  o r  c y s te c to m y . T h e  ax ia l d ia m e te r  w as  b e tw e e n  8 m m  a n d  10 m m  an d  

the rap id  g ra d ie n t - e c h o  d a ta w a s im age  q u a l i ty  w a s  a sse sse d  as g o o d  o r  p o o r  a c c o rd -  th e  in d e x  e x c e e d e d  0 .8  (a  ro u n d  n o d e )  (F ig . 2). T h e

o b ta in ed ; the la t te r  s t e p  e x te n d e d  in to  th e  p h a s e  ing to  p re v io u s ly  re p o r te d  c r ite r ia  [2]. T h e  in v es ti-  s ig n a l in te n s i ty  o f  ly m p h  n o d e s  w a s  n o t  c o n s id e re d

e n c o d in g  for th e  th i r d  d im e n s io n .  T h e  s e q u e n c e  gato rs  p e r fo rm e d  m u lt ip la n a r  re c o n s tru c t io n s  o f  the d ia g n o s t ic  fo r  m e ta s ta s e s  [3 ].

p a ra m e te rs  w e re  10/4 (T R /T E ) ;  in v e rs io n  t im e , 5 0 0  M P - R A G E  d a ta  in  w h a t they  c o n s id e re d  to  be the In  n in e  p a t ie n ts ,  b io p s ie s  o f  s u s p e c te d  e n la rg e d

m sec ; f l ip  an g le , 10°; m a tr ix  s iz e , 192  x  2 5 6 ;  fie ld  o p tim a l p la n e .  In  the  first 4 0  p a t ie n ts ,  a ll  reco n - n o d e s  w e re  g u id e d  w i th  M R  im a g in g  u s in g  an  18-

o f  v ie w , 25  c m ; tw o  a c q u is i t io n s ;  a n d  v o x e l  s ize , s tru c t io n s  w e re  d o n e  in d e p e n d e n tly  by  b o th  invesli-

1.0 x  1.3 x  1.6 m m . A  to ta l o f  128 c o n t ig u o u s  ga to rs . A s  th e  s tu d y  p ro ceed ed , th e  re c o n s tru c t io n s

im ag es  w e re  o b ta in e d  in 9  m in . F ro m  th is  im a g e  w ere  d o n e  b y  a  s in g le  reader. W h e n  the  r e a d e r  w as

set, o f f - l in e  m u l t ip la n a r  r e c o n s tru c t io n  o f  im a g e s  in in d o u b t ,  in d e p e n d e n t  d o u b le  re a d in g  w a s  per-

g a u g e  M R - im a g i n g - c o m p a t ib l e  n e e d le  (L o fk in ;  

‘ '  “ T U rk e n f ie ld ,  G e r m a n y ) .  In  o n e  p a tie n t ,

2 p ro c e d u re  w a s  r e p e a te  1 

re su lt .  T o

tu  i t  I* a n  in c o n c lu s iv e  
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Fig. 1.— Lym ph node m e t ast ase s in 54 -year -o ld  m an  w it h  T3b u r in ary b lad d er  carcin o m a.

A, Reco n st r u ct ed  t h r ee -d im en sio n al m agn e t izat io n -p r ep ar ed -r ap id  gr ad ien t -ech o  (3D M P-RAGE) im age in 

p lane p aralle l t o r igh t  ext e r nal i l iac v e sse l  sh o w s en lar ged  lym ph node (arrow).

B, Reco n st r u ct ed  3D M P-RA GE im age in sl igh t ly  an gu lat ed  co ronal p lan e r e ve a ls en larged  lym ph n o d es (arrows) 
along co u r se  of i l iac v e sse ls (d iam et er , 12 m m ). H ist o lo gic exam inat ion  af t er  f in e-n eed le asp irat io n  b io p sy re 

vealed  m et ast at ic d ep o sit s.
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Fig. 2.— 65-year -o ld  m an w it h lo cal ized  p rost at ic can 

ce r  and i l iac m et ast ases. Reco n st r u ct ed  t h ree-d im en 

sio n al m agn et izat io n -p rep ared  rap id  grad ien t -ech o  

im age in p lane p aralle l to r igh t  ext ern al i l iac vesse l re 

veals round ob t u rat o r  node w it h  d iam et er  of  9 mm 

(arrow). H ist o lo gic exam inat ion  af t er  lap aro sco p ic 

lym ph node d issect io n  revealed  m et ast at ic deposit s.
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Fig. 3.— 57-year -o ld  m an w it h  u r in ary b lad d er  ca r c i 

nom a and  lym ph node m et ast ases. Fast  r eco n st r u ct ed  

t h ree-d im en sio n al m agn e t izat io n -p r ep ar ed -r ap id  g r a 

d ien t -ech o  im age r eco n st r u ct io n s in t r an sve r se  (A) 
and m ult ip le an gu lat ed  (B) p lane ob t ained  dur ing f in e- 

need le asp irat io n  b io p sy sh o w  n eed le t ip  (arrow) and  

lym ph node (arrowhead). Ph ase  w r ap  o f  p at ien t 's w r ist  

is v isib le  w it h in  lef t  glu t eal m u scle  in A.
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MR Imaging of Pelvic Adenopathy

s io n a l s p in - e c h o  im a g e s  w ith  th e s e  p a r a m e te r s : M R  i m a g i n g n o d e p r e s e n t  in n o r m a l ly  s i z e d  n o d e s .  T h e  d i a m e -

200/15; matrix s iz e ,  192 x 256; fie ld  o f  v ie w ,  25 metastases in 3 3  o f  4 4  patients. M R  imaging ter o f  the largest false-negative node was 6

c m ; a n d  c o n t ig u o u s  s l ic e  th ic k n e s s ,  5 m m .  W e  

a lso  u se d  a la s t 3 D  M P - R A G E  s e q u e n c e  w i th  

th e se  p a ra m e te r s :  10 /4 ; in v e r s io n  t im e ,  5 0 0  m s e c ;  

f l ip  a n g le ,  10°; f ie ld  o f  v ie w ,  2 5  c m ; a n d  m a t r ix  

s iz e , 128 x  2 5 6  (F ig .  3 ). T h e  p r o c e d u r e  to o k  3 0 -  

6 0  m in  a n d  w a s  d o n e  o n  o u tp a t ie n ts .

T h e  M R  f in d in g s  w e re  c o m p a r e d  w i th  h i s t o 

p a th o lo g ic  f in d in g s  a f te r  F N A B  in  s ix  p a t i e n t s ,  

o p e n  o r  la p a r o s c o p ic  p e lv ic  ly m p h  n o d e  d i s s e c t i o n  

(P L N D )  in  127, a n d  a u to p s y  in  o n e .

Results

Overall

f a i l e d  to  d e p i c t  m é t a s t a s é s  in  1 1 p a t i e n t s  w i th  n u n  (F ig .  5). In  th e  o n e  p a t i e n t  w i th  a f a l s e -  

u n e n l a r g e d  n o d e s .  N o  m e t a s t a t i c  d i s e a s e  w a s  p o s i t i v e  ly m p h  n o d e ,  w e  m e a s u r e d  a  d i a m e -

t e r  o f  10 m m  on  r e c o n s t r u c t e d  M R  im a g e s .f o u n d  in  t w o  p a t i e n t s  w i th  e n l a r g e d  n o d e s .

T h e  M R  t e c h n iq u e  p r o v e d  to  h a v e  a  s e n s i 

t i v i ty  o f  7 7 % ,  a  s p e c i f i c i t y  o f  9 4 % ,  an  a c c u r a c y  Urinary Bladder Carcinoma

o f  9 8 % ,  a n d  a  p o s i t i v e  p r e d ic T h e  M R  p e lv ic  l y m p h  n o d e  f i n d in g s  in  71 

p a t i e n t s  w ith  in v a s iv e  u r in a r y  b l a d d e r  c a r c i 

n o m a  a re  c o r r e la t e d  w i th  p a t h o l o g i c  e x a m i -  

T h e  M R  p e l v i c  l y m p h  n o d e  f i n d i n g s  in  6 3  n a t i o n  in T a b le  2 . M e ta s ta s e s  w e re  p r e d i c t e d  

p a t i e n t s  w i t h  p r o s t a t i c  c a r c i n o m a  a r e  c o r r e -  c o r r e c t l y  in 2 4  p a t ie n ts .  In th e s e  2 4  p a t i e n t s

Prostatic Carcinoma

l a t e d  w i t h  t h e  r e s u l t s  o f  p a t h o l o g i c  e x a m m u -  3 9  e n l a r g e d  ly m p h  n o d e s  w e r  

t io n  in  T a b l e  1. M e t a s t a s e s  w e r e  r e v e a l e d  b y  m e a n  ax ia l  d i a m e t e r  w a s  12 m m  ( r a n g e ,  9  

M R  i m a g i n g  in  n i n e  p a t i e n t s .  In

L y m p h  n o d e s  w i th  a n  a x ia l  d i a m e t e r  o f  3 p a t i e n t s ,  15 e n l a r g e d  l y m p h * fir*

18 m m ) .  M e ta s ta s e s  in f ive  p a t i e n t s  w e r e  

p r e d i c t e d  c o r r e c t ly  b e c a u s e  th e y  w e r e  r o u n d .

m m  c o u ld  b e  v i s u a l i z e d  (F ig .  4 ) .  I n i t i a l l y ,  s h o w n  w i th  a  m e a n  d i a m e t e r  o f  11 m m  T h e  d i a m e te r  o f  th e  in v o lv e d  n o d e s  w a s  9 -  

m u l t i p l a n a r  r e c o n s t r u c t i o n s  w e r e  p e r f o r m e d  ( r a n g e ,  8 - 1 8  m m ) .  In  t h r e e  o f  t h e s e  p a t i e n t s ,  10 m m .  In o n e  p a t ie n t  w i th  f a l s e - p o s i t iv e

in  n o d e s ,  the m in im a l  a x ia l  d i a m e t e r  o f  Ihoin 2 0  m in ;  e v e n t u a l l y ,  w e  c o u l d  p e r f o r m l y m p h w e r e

th e m  in 10 m in .  R e s u l t s  o f  n o d a l  s t a g i n g  a r e  r o u n d  n o d e s  w i t h  a  d i a m e t e r  o f  8 o r  9  m m .  In  l a r g e s t  n o d e  w a s  15 m m .  H o w e v e r ,  th is  n o d e

p r e s e n t e d  in T a b l e s  1 a n d  2. s i x  p a t i e n t s , n o d e  m e t a s t a s e s  w e r e n o t  c o n ta in  m e ta s ta t i c  d i s e a s e .

In n in e  p a t ie n ts  w i th  e n la r g e d  n o d e s ,  M R  

im a g in g  w a s  u sed  to  g u id e  F N A B .  A ll  

p a t i e n t s  a p p e a re d  to h a v e  m e ta s ta s e s .  In f o u r  

p a t i e n t s ,  in su f f ic ie n t  a s p i r a te d  m a te r ia l  p r e 

c l u d e d  d ia g n o s is .  T h e s e  c a s e s  w e re  c la s s i f ie d  

a s  fa ls e -n e g a t iv e .  In o n e  p a t ie n t  th e  p r o c e d u r e  

w a s  re p e a te d ,  a n d  e n o u g h  m a te r ia l  w a s  a s p i 

r a t e d  fo r  d ia g n o s is .  In s ix  p a t ie n ts  t u m o r  c e l ls  

w e r e  seen  a f te r  F N A B  g u id e d  by M R  im a g 

in g .  A ll  fa i lu res  o c c u r re d  in  th e  first f iv e  p ro -  

c e d u r e s ,  s u g g e s t in g  a  l e a rn in g  c u r v e  fo r  th is  

p ro c e d u re .

A

Discussion

Accuracy of MR Imaging for Nodal Staging

L o c a l  a n d  r e g io n a l  ly m p h  n o d e s  a re  ro u 

t i n e ly  e v a lu a te d  fo r  m e t a s t a s e s  in c a n d id a t e s  

B f o r  rad ica l  p r o s t a t e c to m y  o r  c y s t e c t o m y .

Fi f l .4  .— 52-year -o ld  m an  w it h  p ro st at ic can ce r . Re co n st r u ct e d  t h r e e -d im e n sio n a l  m agn e t izat io n  p r ep ar ed -r ap id  

gr ad ien t  ech o  im ages in co r o n al (A) and p lan e p ar a l le l  t o r igh t  ext ern al i l iac v e sse l  (B) sh o w  lym ph  n o d es [arrow) 

w it h  d iam et er  o f  3 mm alo n g co u r se  of  v e sse ls.  H ist o lo g ic exam in at io n  af t e r  open  lym p h  no d e d issect io n  r e 

vealed  no m et ast at ic d ep o sit s.

TABLE 1
Results of Pelvic Lymph Node 
Staging in Patients with 
Prostatic Carcinoma

M R Im agin g

Pa t h o lo g ic  Exa m in a t io n

M e t a st a se s

M e t a st a se s N o Ye s To t a l

No 47 6 53

Ye s 1 9 10

To t a l 48 15 63

Note.— The MR technique had a sensitivity of 60%, a 

specificity of 98%, an accuracy of 89%, a positive predictive 

value of 90%, and a negative predictive value of 89%.

S u r g ic a l  P L N D  is th e  m o s t  in v a s iv e  a n d  re l i 

a b l e  m e th o d  lo r  e s t a b l i s h in g  m e ta s ta t i c  d i s 

e a s e  in p e lv ic  ly m p h  n o d e s .  H o w e v e r ,  f ro z e n  

s e c t io n in g  h a s  b e e n  r e p o r te d  to  b e  f a l s e - n e g 

a t i v e  in 3 3 %  o f  p a t ie n ts  | 6 | .  L a p a r o s c o p ic  

P L N D  is less  in v a s iv e  a n d  a lm o s t  a s  a c c u r a te  

in  s a m p l in g  ly m p h  n o d e s  (9 0 % ) .  H o w e v e r ,  

th is  m e th o d  re q u i r e s  m o re  sk il l  a n d  e x p e r i 

e n c e ,  and  i f  n o  ly m p h  n o d e  m e ta s ta s e s  are  

f o u n d  a s e c o n d  o p e r a t io n  is p e r f o r m e d  [7 |.  

T h e r e f o r e ,  a n o n in v a s iv e ,  r e l ia b le  m e th o d  

l o r  d e te c t in g  a n d  s t a g in g  n o d a l  m e ta s ta s i s  

w o u l d  re d u c e  u n n e c e s s a r y  s u r g e r y .

C T  and M R  im a g in g  a re  rep o r ted  to  be  the 

m o s t  accurate  n o n in v a s iv e  te c h n iq u e s  fo r  nodal 

s tag in g ,  but a c c u ra c y  ra tes  v a ry  w id e ly .  F o r  

C T ,  the sensitiv ity  v a r ie s  from  ()%> to 100% , 

dictive value of 96%, and a negative predictive value of 89%. a n d  the spec if ic ity  v a r ie s  f ro m  4 4 %  to 100%

TABLE 2
Results of Pelvic Lymph Node 
Staging in Patients with 
Bladder Carcinoma

M R Im a g in g

Pa t h o lo g ic  Exam in a t io n

M e t a st a se s

M e t a st a se s N o Ye s To t a l

No 41 5 46

Ye s 1 24 25

T ot a I 42 29

Note.— The MR technique proved to have a sensitivity of 

83%, a specificity of 98%, an accuracy  ol 92%, a positivo pro
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m é t a s t a s é s  [6 ] ,  14 w e r e  p r e s e n t  in ly m p h  

n o d e s  s m a l l e r  th a n  I m m .  O f  th e s e ,  s e v e n  

w e r e  n o t  r e c o g n i z e d  o n  f ro z e n  s e c t io n s .

In o u r  s tu d y ,  s u b j e c t s  w e r e  r e s t r i c t e d  to 

th o s e  p a t i e n t s  w h o s e  t r u e  d i s e a s e  s t a t u s  w a s  

v e r i f i e d  b y  p a t h o l o g i c  e x a m i n a t i o n  ( v e r i f i c a 

t io n  b ia s ) .  I f  c l i n i c i a n s ’ c o n f i d e n c e  in  M R  

s t a g i n g  i n c r e a s e s ,  th e  n e e d  f o r  p a t h o l o g i c  

c o n f i r m a t i o n  d e c r e a s e s .  A  p a t i e n t  w i th  o b v i 

o u s  T 3 c  d i s e a s e  ( s e m in a l  v e s i c l e  i n v a s io n )  

a n d  e n l a r g e d  l y m p h  n o d e s  w i l l  n o  l o n g e r  

u n d e r g o  F N A B ,  a n d  th e  n u m b e r  o f  t r u e - p o s -

îs  d e c r e a s e s .  In  a d d i t i o n ,  th e  rea l
* , •

l t iv e

A B p r e v a l e n c e  o f  d i s e a s e  a f f e c t s  th e  r e p o r t e d

Fig. 5 .— 58-year -o ld  m an w it h  p rost at ic can ce r  and f a lse -n e ga t iv e  node at  M R exam inat ion . Reco n st r u ct e d f ig u r e s .  In o u r  h o s p i t a l  M R  s t a g i n g  is n o

t h ree-d im en sio n al m agnet izat ion  p repared -rap id  gr ad ien t  ech o  im age s in co r o n al (A) and p lane p ar a l le l  t o  r igh t  l o n g e r  in d ic a t e d  in p a t i e n t s  w i th  l o w - g r a d e

ext ernal i l iac vessel (B)sh o w iym p h  node w ith 6-m m  d iam et er  (arrow). Th is node cont ained m et ast at ic dep o sit s t u m o r s ( n r o s t a t e  sp e c i f i c  a n t i g e n  c o n c e n t r a -
on pat ho logic exam inat ion. . 1 ,

t io n  <  10 n g /m l ) ,  s o  w e  e x p e c t  a  l o w e r  n u m 

b e r  o f  t r u e - n e g a t i v e  r e s u l t s .

[4, 5]. F o r  M R  im a g in g ,  the sensitiv ity  v a r i e s  ¡ r a t e d .  W e  u s e d  re c o n s t ru c t io n s  in e v e r y

fro m  0 %  to 100%  a n d  the  spec if ic ity  v a r ie s  d e s i r e d  p la n e ,  w h ic h  m a y  ex p la in  th e  r e la t iv e ly  Nodal Staging in Urinary Bladder Carcinoma

f ro m  9 4 %  to  100%  [ 8 - 1 0 ] .  C o m p a re d  w ith  C T ,  l o w  n u m b e r  o f  fa ls e -p o s i t iv e  ly m p h  n o d e s  in 

M R  im a g in g  h a s  b e t te r  so f t- l is sue  co n tras t  a n d  o u r  se r ie s ,  

the  p o ten t ia l  o f  m u l t ip la n a r  im a g in g  w i th o u t  IV

co n tra s t  m a te r ia l .  M R  im a g in g  m a y  th e re fo re  Nodal Staging in Prostatic Carcinoma 

be m o re  a c c u ra te  th an  C T  scan n in g ,  bu t b o th

In p a t ie n t s  w i th  u r in a r y  b l a d d e r  c a r c i n o m a ,  

ly m p h  n o d e  m é t a s t a s é s  is r e l a t e d  s t r o n g ly  to  

t u m o r  s ta g e .  L y m p h  n o d e  m é t a s t a s é s  in 

p a t ie n t s  w i th  s u p e r f ic ia l  t u m o r s  ( le s s  th a n  T 3 )

L y m p h  n o d e  m e t a s t a s i s  in  p a t i e n t s  w i th  a re  ra re ,  b u t  i f  th e  d e e p  m u s c l e  l a y e r  is 

im a g in g  m e th o d s  are c o n s id e re d  s im ila r  in th e i r  p r o s t a t i c  c a r c i n o m a  is h ig h ly  r e l a t e d  to  in v o lv e d  ( T 3 a )  o r  i f  e x t r a v e s i c a l  in v a s io n  is 

ab il i ty  to  fac ilita te  n o d a l  s ta g in g  [3, 5]. H o w -  t u m o r  g r a d e  a n d  c l in ic a l  s ta g e .  T h e  c h a n c e  s e e n ,  th e  in c id e n c e  o f  l y m p h  n o d e  m e ta s t a s e s

ev e r ,  th e  m o s t  o p t im is t ic  resu lts  w ere  o b ta in e d  th a t  a  p a t i e n t  w i t h  a  w e l l - d i f f e r e n t i a t e d  T l a  r is e s  to  2 0 - 3 0 %  a n d  5 0 - 6 0 % ' ,  r e s p e c t iv e ly  

w ith  ro u t in e  ax ia l C T  |4 ) . T h e  rep o r ted  C T  t u m o r  h a s  l y m p h  n o d e  m e t a s t a s e s  is 0 %  [1 2 ,  [17). A l th o u g h  s o m e  a u th o r s  a d v o c a t e  ra d ic a l  

te c h n iq u e  h ad  a  sen s i t iv i ty  o f  7 8 % ,  a  s p e c i f ic i ty  13], w h e r e a s  a  p a t i e n t  w i th  a  p o o r l y  d i f f e r e n -  c y s t e c t o m y  e v e n  w h e n  th e  p a t i e n t  h a s  m ic r o -

o f  9 7 % , a n d  an  a c c u ra c y  o f  9 4 % . t i a t e d  T 3  t u m o r  h a s  a  6 8 - 9 3 %  p r o b a b i l i t y  o f  s c o p ic  m e ta s t a s e s  [1 8 ] ,  r a d ic a l  c y s t e c t o m y  is

B e c a u s e  o u r  M R  te c h n iq u e  o b ta in ed  th in  h a v i n g  n o d a l  m e t a s t a s e s  [ 12, 14]. L y m p h  n o t  j u s t i f i e d  if  l y m p h  n o d e  m e t a s t a s e s  a re

s lices  in m u l t ip le  d irec t io n s ,  the m in im a l  a x ia l  n o d e  m e t a s t a s e s  c a n  a lso  b e  a s s e s s e d  b y

d ia m e te r  c o u ld  be d e te rm in e d  co rrec tly .  T h e  p r o s t a t e  s p e c i f i c  a n t i g e n  le v e ls  [ 1 3 ,  15]. T h e  s e n s i t i v i t y  o f  n o d a l  s t a g i n g  in  p a t i e n t s

m u l t ip la n a r  re c o n s tru c t io n  a l lo w e d  us  to e v a lu - B e c a u s e  o f  a n  in c r e a s in g  t r e n d  to  p e r f o r m  w i th  u r in a r y  b l a d d e r  c a r c i n o m a  w a s  b e t t e r

ale  the  n o d a l  sh ap e .  B y  d e f in in g  the m a x im a l  s u r g e r y  o n  p a t i e n t s  in  th e  e a r ly  s t a g e s  o f  th a n  th a t  in p a t i e n t s  w i th  p r o s t a t i c  c a r c i -

n o n n a l  s iz e  fo r  a ro u n d  n o d e  as  8 m m  in s te a d  p r o s t a t i c  c a r c i n o m a ,  th e  i n c id e n c e  o f  l y m p h  n o m a .  T h e  d i f f e r e n c e  b e t w e e n  th e s e  tw o  

o f  1 c m ,  th e  n u m b e r  o f  t ru e -p o s it iv es  in c re a se d  n o d e  m e t a s t a s e s  h a s  d e c r e a s e d  to  5 - 1 5 %  g r o u p s  o f  p a t i e n t s  is a l s o  s e e n  in p r e v io u s

from  25  to  33 w ith  o n ly  o n e  m o re  fa lse -n o s i 1 6 | .  T h e r e f o r e ,  r o u t i n e  u se  o f  P L N D  is n o  r e p o r t s .  F o r  p r o s t a t i c  c a n c e r  a n d  u r in a r y

live. T h e s e  f ind ings  c o n c u r  w ith  a s tu d y  o f  l o n g e r  c o n s i d e r e d  ju s t i f ie d  in a ll  p a t i e n t s  b l a d d e r  c a n c e r ,  th e  o v e r a l l  r e p o r t e d  s e n s i l i v i -

V in n ic o m b e  et al. 11 1 1, w h o  su g g es ted  a lo w e r  | 1 3 | .  A l s o ,  th e  d i a g n o s t i c  y ie ld  o f  i m a g i n g  t ie s  f o r  n o d a l  s t a g i n g  w i th  M R  i m a g i n g  a re

lim it fo r  p e lv ic  ly m p h  n o d es  o f  7  m m  for in le r -  f o r  n o d a l  s t a g i n g  is c o n s i d e r e d  l o o  lo w  fo r  3 2 %  [ I ,  4 ,  5 ,  10, 2 0 - 2 5 1 a n d  64%- [ 10, 19,

na l iliac  lo ca tio n s ,  8 m m  for o b tu ra to r  lo c a -  r o u t in e  u s e  [ I 3 | .  C o s i - e f f e e l i v e  a n a l y s i s  p e r -  2 6 —3 2 [ ,  r e s p e c t i v e l y ,

lions, 9 111111 fo r  c o m m o n  iliac loca tions  a n d  10 f o r m e d  b y  W o l f  e l  a l .  | 5 |  p o i n t e d  o u t  th a t  T h e  3 D  M P - R A G E  s e q u e n c e  in o u r  h o s p i -

n m i  fo r  e x te rn a l  iliac loca tions . O y e n  el al. [4[ i m a g i n g  s h o u l d  b e  r e s t r i c te d  lo  p a t i e n t s  w i th  tai p la y s  an  in te g ra l  p a r t  in s t a g in g  u r in a ry

a lso  s u g g e s te d  lo w er  lim its  o f  n o rm al s iz e  fo r  a  h ig h  p r o b a b i l i t y  o f  ly m p h  n o d e  m e t a s t a s i s ,  b l a d d e r  c a r c in o m a .  T h e r e f o r e ,  n o d a l  s t a g in g

ly m p h  n o d es .  T h e y  c o n s id e re d  ev e ry  a s y m -  T h e y  s t a t e d  th a t  w h e n  the  p r o b a b i l i t y  o f  p o s -  d o e s  n o t  a f f e c t  th e  c o s t s  o f  s t a g in g .  In  p a t ie n ts

m e tr ic  ly m p h  n o d e  w ith  a d ia m e te r  o f  6  m m  o r  i t iv e  n o d e s  b a s e d  o n  p r o s t a t e  s p e c i f i c  a n t i g e n  w i th  u r in a r y  b l a d d e r  c a r c i n o m a ,  l a p a r o s c o p ic

m o re  to  b e  a b n o m ia l .  W e  used  8 m m  a s  th e  le v e l  a n d  c l i n i c a l  s l a g e  w a s  3 2 % ',  t h e  s e n s i -  P L N D  is n o  l o n g e r  d o n e  b e c a u s e  o f  th e

u p p e r  l im it  o f  n o rm a l s ize  pe lv ic  ly m p h  n o d e s ,  t iv i ly  o f  th e  i m a g i n g  m e th o d  m u s t  b e  3 6 %  to  c h a n c e s  o f  t u m o r  s e e d in g .  In p a t i e n t s  w ith

H a d  w e  c h o s e n  6  m m ,  18 pa tien ts  w ith  n o r m a l  b e  b e n e f i c i a l .  W h e n  th e  s e n s i t i v i t y  w a s  2 5 % ,  ly m p h  n o d e  m e t a s t a s e s  s h o w n  b y  M R  im a g -

ly m p h  n o d e s  w o u ld  h a v e  been  ju d g e d  lo  h a v e  a s  in t h e i r  s e r i e s ,  p r i o r  p r o b a b i l i t y  s h o u l d  b e  in g  w e  u se  F N A B  g u id e d  b y  M R  im a g in g ,

d is e a s e  ( fa lse -p o s i t iv e s )  and  o n e  patient w i th  a  4 5 %  i f  F N A B  p r o v i d e d  a s e n s i t i v i t y  o f  7 0 % ’.

t ru e -p o s i t iv e  n o d e  o f  6 .2  m m  w o u ld  h a v e  b e e n W e  a c h i e v e d  a h ig h  s e n s i t iv i ty  in  o u r FNAB

c o r re c t ly  c la ss if ied  (F ig .  3). If  a  n o d e  is m e a -  s e r ie s .  B e c a u s e  m e ta s i a s e s  m a y  o c c u r  in  n o r - F N A B  o f  p e l v i c  l y m p h  n o d e s  h a s  b e e n

su re d  in a p la n e  that is not p e rp e n d ic u la r  lo its m a l l y  s i z e d  n o d e s ,  th e  s e n s i t iv i ty  o f  i m a g i n g  p e r f o r m e d  u n d e r  s o n o g r a p h i c  [ 3 3 1, C T  | 4 | ,  

long  ax is ,  the s ize  o f  the  node  can  be  o v e re s t i -  c a n n o t  b e  100%  . In a s e r ie s  o f  3 9  l y m p h  n o d e  o r  l y n i p h a n g i o g r a p h i c  j 3 4 ]  g u i d a n c e .  T h e
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r e p o n e v a r i e s  f r o m to

Jo w ith  a  m e a n  o f  7 0 %  [5 ] .  I n  o u r  p r e 
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