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CHAPTER 8

SUMMARY AND CONCLUSIONS

This  thes is  descr ibes f ive prospect ive s tud ies quest ion ing the va lue of  Magnet ic  Resonance

lmaging (MRl)  in  the d iagnost ic  and t reatment  eva luat ion o f  sof t  t íssue,  bone and non-

seminomatous test icu lar  tumors.

What is the value of Magnetic Resonance lmaging compared to Computer Tomography in

the preoperative local staging of soft t issue and bone tumors?

Good preoperat ive eva luat ion o f  the nature and d imensions of  a  sof t  t issue or  bone tumor

is  o f  great  impor tance for  the t reatment  o f  pat ients  and the assessment  o f  the i r  prognos is .

I t  may determine the choice between surg ica l  or  non-surg ica l  t reatment ,  but  a lso the

choice of  a  spec i f ic  combinat ion therapy.  Espec ia l ly  when p lanning a l imb-sa lvage therapy

i t  is  impor tant  to  know not  on ly  the h is to log ica l  d iagnos is  but  a lso the d imensions of  the

tumor  and i ts  re la t ionsh ip  to  ad jacent  s t ructures such as jo in ts  or  neurovascular  bundles.

Regard ing the resu l t '  o f  preoperat ive loca l  s tag ing of  sof t - t issue tumors,  no r .na jor

d i f ferences between MRI and CT could  be demonst ra ted.  Both methods correct ly  re f lec ted

the macroscopic  tumor  d imensions in  a l l  cases.  The re la t ion to  the ad jacent  s t ructures

could  in  genera l  a lso be adequate ly  assessed.  Minor  h is to log ica l  abnormal i t ies ,  such as

micro-ca lc i f ica t ions in  and at  the marg in  o f  the tumor  are beyond the d iscr iminat ing powers

of  both techniques.

In  bone tumors the s i tuat ion is  even more d i f f icu l t .  Here,  eva luat ion o f  the d imensions of

the tumor  and of  the dest ruct ion o f  cor t ica l  bone is  impor tant  wi th  re ference to  the

poss ib le  use of  os teosynthes is  or  endoprosthes is .  Spec i f ica l ly  for  th is  eva luat ion ne i ther

MRI nor  CT is  adequate.  Only  in  about  5oo/o o f  the pat ients  cou ld  the length o f  the tumor

and consequent ly  the length o f  bone to  be resected be measured adequate ly .  Cor t ica l

dest ruct ion cou ld  be eva luated on ly  poor ly ,  par t icu lar ly  wi th  MRI  because of  the rap id  fa l l

o f  the magnet ic  resonance s ignal .  Therefore,  convent iona l  roentgenograms and isotope

bone scans remain necessary .  Wi th  regard to  assessment  o f  tumor  growth in  the bone

marrow and ad jacent  s t ructures such as musc les,  jo in ts  and neurovascular  bundles,  MRI

cons is tent ly  equal led or  exceeded CT.  Nei ther  in  sof t - t issue nor  in  bone tumors was i t

poss ib le  wi th  e i ther  MRI  or  CT to  determine the h is to log ic  nature o Í  the tumor  re l iab ly .
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Accord ing ly ,  these two methods of  examinat ion cannot  rep lace h is to log ica l  examinat ion

oÍ  a  b iopsy spec imen.

Al though the d i f ferences between MRI and CT are o f ten on ly  s l ight ,  for  the preoperat ive

evaluat ion o f  sof t  t issue and bone tumors MRI  is  never the less prefer red.  Th is  examinat ion

invo lves no use of  harmfu l  ion iz ing rad ia t ion and,  compared wi th  CT,  g ives a  sharper

cont rast  between the tumor  and i ts  env i ronment ,  which in  some cases makes i t  poss ib le

to  avo id  angiography.  Fur thermore,  MRl ,  owing to  i ts  mul t id i rec t iona l  dep ic t ion technique,

af fords bet ter  spat ia l  or ienta t ion.  Owing to  the new three-d imensional  co lor  depic t ion,

bet ter  cont rast  and good spat ia l  or ienta t ion are a t  present  poss ib le  wi th  CT.  ln  pr inc ip le ,

these new techniques can be appl ied to  MRI  as wel l .  Owing to  the fast  technica l

developments ,  i t  i s  a  quest ion o Í  t ime before MRI  a lso o Í fers  these choices for  pract ica l

use .

What is the value of Magnetic Resonance lmaging in assessing in vivo response to

neoadjuvant chemotherapy foÍ osteosarcoma of the extremit ies?

ln format ion about  the e f fec t  o f  the neoad. iuvant  chemotherapy on the s ize and v i ta l i ty  o f

an osteosarcoma is  cruc ia l  for  the prognos is  and subsequent  t reatment .  Th is  appl ies  not

on ly  to  the p lanning of  adequate l imb-sa lvage therapy but  a lso to  the dec is ion as to  the

leve l  a t  which an amputat ion has to  be per formed.  Unt i l  now,  eva luat ion o f  the e f fec t  o f

chemotherapy was based,  wi th  good resu l ts ,  on convent iona l  roentgenograms,  CT scans,

bone scans and h is to log ica l  examinat ion o f  bone b iops ies or  o f  the resect ion preparat ion.

MRI  both beÍore and af ter  chemotherapy prov ided good anatomica l  in format ion on tumor

s ize.  Owing to  the mul t id i rec t iona l  exposures,  spat ia l  in format ion was super ior  to  CT.

Apar t  f rom th is  good anatomica l  in format ion,  changes in  s igna l  in tens i ty  wi th in  the tumor

dur ing chemotherapy were a lso observed.  These changes ranged f rom par t ia l  necros is ,

wi th  or  wi thout  a  change in  vo lume,  to  no response at  a l l .  In  one of  the ten pat ients ,  a

good h is to log ica l  tumor  response (Huvos 4)  ta l l ied wi th  the MRI image of  to ta l  necros is .

A c lear  increase of  the T,  va lue was a lso measured in  th is  case.  An inverse corre la t ion was

also seen in  one pat ient .  In  th is  case,  a  poor  h is to log ica l  response (Huvos 1)  cor responded

wi th  the MRI p ic ture o f  progress ion.  In  the o ther  e ight  pat ients ,  the h is to log ica l  response

was moderate to  fa i r  (Huvos 2,3) .  In  these cases,  MRI  revealed no response or  on ly  par t ia l

response.  The T,  va lue in  genera l  d id  not  change.  A l though d is t inc t  changes in  the MRI

image are observed,  these are as yet  not  very  spec i f ic .  A lso,  i t  was not  poss ib le  to

60

quant i f  y

uncertain

demands

corre la t io

and Magr

What is t l

the stagin

non-semir

With rega

metastasi:

few years.

l imi ted d i

retroperito

of a possi

d isadvanta

up are regL

prov ides nr

In  the s tag

was equiv

mul t id i rec t i

in format ior

chemother i

d is t ingu ishr

Tumors wi l

I t  was on ly

the change

pathologice

chemother i

not  poss ib l r

was imposr

effect of ct

res idual  tur



tminat ion

sperative

rminat ion

a sharper

t possible

rchnique,

Jepic t ion,

pr inc ip le ,

technica l

'  practical

;ponse to

vital i ty of

pp l ies  not

as to  the

r effect of

CT scans,

iparat ion.

on tumor

or  to  CT.

the tumor

necros is ,

ra t ients ,  a

necrosis.

a t ion was

esponded

response

nly part ial

r  the MRI

rssible to

quant i fy  these changes us ing MRI parameters  such as the T,  va lue.  ln  sp i te  o f  these

uncer ta in t ies ,  the fac t  that  changes in  the tumor  were observed dur ing chemotherapy

demands fur ther  invest igat ion.  Much research wi l l  be needed,  however ,  to  f ind a  bet ter

cor re la t ion between the MRI image and the h is to log ica l  a l tera t ions.  A combinat ion o f  MRI

and Magnet ic  Resonance Spect roscopy might  be useÍu l  for  th is  purpose.

What is the role of Magnetic Resonance lmaging compared to Computer Tomography in

the staging and evaluation of the effect of chemotherapy on retroperitoneal metastasized

non-seminomatous test icular tumors?

With  regard to  s tag ing and to  the assessment  o f  the e f fec t  o f  chemotherapy of  the

metastas ized non-seminomatous test icu lar  tumor ,  CT has proved i ts  re l iab i l i ty  in  the las t

few years .  Never the less,  th is  examinat ion s t i l l  has cer ta in  shor tcomings.  Because of  the

l imi ted d i rect iona l  exposures,  obta in ing a good spat ia l  or ienta t ion wi th in  the

ret roper i toneum is  somet imes d i f f icu l t .  Th is  may create prob lems in  determin ing the extent

of  a  poss ib le  re t roper i toneal  lymph node d issect ion a f ter  the chemotherapy.  Another

d isadvantage is  that  pat ients  ( in  th is  case most ly  young males)  dur ing an in tens ive fo l low-

up are regular ly  exposed to  roentgen i r rad ia t ion o f  the ent i re  abdomen.  Fur thermore,  CT

prov ides no in format ion on changes of  the metabol ism of  tumor  t issues.

In  the s tag ing of  re t roper i toneal  metastas ized non-seminomatous test icu lar  tumors MRI

was equiva lent  to  CT and laparotomy.  Here,  MRI  o f Íered the advantage of  the

mul t id i rec t iona l  dep ic t ion technique.  Because of  th is ,  i t  was easy to  ga in  three-d imensional

in format ion on res idual  les ions in  the re t roper i toneum, which have to  be removed af ter

chemotherapy.  In  the course of  the t reatment ,  d i f ferent ly  react ing components  cou ld  be

dis t ingu ished in  the re t roper i toneal  metastases,  espec ia l ly  in  the T,  dominant  exposures.

Tumors wi th  an embryonal  component  f requent ly  showed a rap id  decrease in  tumor  s ize.

I t  was on ly  in  the mature tera toma component  that  a  cor re la t ion cou ld  be found between

the changes in  the MRI image (genera l  or  loca l  increase of  the T,  s igna l  in tens i ty )  and a

patho log ica l  anatomica l  subst ra te  ( increase in  water  contents) .  A l though dur ing the

chemotherapy d is t inc t  changes could  be observed in  the re t roper i toneal  metastases,  i t  was

no t  poss ib l e  w i t h  MRI  t o  p red i c t  t he  u l t ima te  e f f ec t  o f  t he  chemo the (apy . l n  pa r t i cu la r  i t

was imposs ib le  to  demonst ra te  v i ta l  mal ignant  res idual  tumor .  For  good eva luat ion o f  the

ef fect  o f  chemotherapy check ing of  the tumor  markers  and h is to log ica l  examinat ion o f  a

res idual  tumor .  i f  any,  remain necessary  for  the t ime be ing.
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In  sp i te  o f  these shor tcomings,  MRI  is  to  be prefer red in  the s tag ing and eva luat ion o f  the

ef fect  o f  chemotherapy on re t roper i toneal  metastas ized non-seminomatous test icu lar

tumors because th is  methode invo lves no use of  ion iz ing rad ia t ion in  these young pat ients

and g ives resu l ts  equiva lent  to  CT or  surg ica l  s tag ing.

F INAL  CONCLUSION

Compared wi th  o ther  imaging techniques,  Magnet ic  Resonance lmaging is  re la t ive ly  new.

Consequent ly ,  the technica l  poss ib i l i t ies  are far  f rom exhausted and c l in ica l  exper ience is

far  f rom complete .  Never the less,  in  many respects  MRI  is  equiva lent  or  even super ior  to

convent iona l  roentgenography or  CT scanning.  A lso,  so Íar ,  no adverse ef Íec ts  o f  MBI

have been demonst ra ted.  In  osteosarcoma as wel l  as  in  metastas ized non-seminomatous

test icu lar  tumor ,  changes in  the tumor  in  the course of  chemotherapy could  be observed

wi th  MRl .  Fur ther  research,  both c l in ica l  and technica l ,  w i l l  be needed to  f ind cor re la t ions

between these changes and the morb id-anatomica l  les ions.  The technica l  evo lu t ion

proceeds very  fas t  and,  i f  no adverse ef fec ts  are found in  the fu ture,  e i ther ,  c l in ica l

appl icat ion o f  Magnet ic  Resonance ho lds good prospects .
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