
Published online: 22 March 2002
© Springer-Verlag 2002

B. Hamm (✉)
Institut für Radiologie, 
Universitätsklinikum Charité, 
Schumannstrasse 20–21, 10098 Berlin,
Germany
e-mail: bernd.hamm@charite.de
Tel.: +49-30-28023330
Fax: +49-30-28023330

Eur Radiol (2002) 12:957–958
DOI 10.1007/s00330-002-1384-4 E D I T O R I A L

B. Hamm

Iron-oxide-enhanced MR lymphography: 
just a new toy or a breakthrough?

Despite its proverbially high soft tis-
sue contrast, unenhanced MR imag-
ing is not capable of making the im-
portant distinction between normal
or inflammatory lymph nodes, on the
one hand, and lymph node metastas-
es, on the other. This is so because
there is wide overlapping of the T1
and T2 relaxivities of these tissues;
nor does the use of unspecific con-
trast media improve MR imaging of
lymph nodes.

Initial experimental results of MR
lymphography following intravenous
injection of ultrasmall superpara-
magnetic iron oxide particles were
published by Weissleder and co-
workers in 1990 [1]. What made
these results spectacular at that time
was the fact that an accumulation of
contrast material in lymph nodes had
not been observed before. Up to
then, only direct injection of markers
into the lymph nodes or into the in-
terstitial space had been performed
for radiographic and nuclear medi-

cine procedures as well as for exper-
imental CT and MR imaging tech-
niques.

Intravenous MR lymphography
using ultrasmall superparamagnetic
iron oxide particles is based on the
physiological effect of particle extra-
vasation in the peripheral vascular
bed and their passage into the inter-
stitial space, which occurs as a result
of their small size. Transport of the
particles from the interstitium into
the lymph nodes is effected by
mechanisms known from interstitial
lymphography. A smaller part of the
particles reaches the lymph nodes di-
rectly through the blood. The spec-
tacular conclusion suggested by
these observations was the potential
of iron oxide particles to achieve
opacification of all lymph nodes of
an organism through a single sys-
temic intravenous injection of con-
trast medium. The mechanism
through which metastases are identi-
fied within lymph nodes is the same
as that already known from the ad-
ministration of iron oxide particles in
liver imaging: The contrast medium
is taken up by intact lymph nodes
and produces a signal loss, whereas
the signal of metastatic tissue re-
mains unchanged; however, many
problems have to be overcome be-
fore this simple, experimentally con-
firmed principle can be used in rou-
tine clinical imaging. This is also re-
flected in the article by Sigal et al. in
this issue of “European Radiology”

[2] reporting the results of an exten-
sive analysis of a multicenter study
on the role of MR lymphography us-
ing ultrasmall iron oxide particles in
the diagnostic assessment of lymph
node metastases from squamous cell
carcinomas of the head and neck 
area. Based on the above-described
mechanisms of action, an impartial
judge would expect the administra-
tion of iron oxide particles to im-
prove the sensitivity of MR imaging
in detecting lymph node metastases.
But this was not the case in the study
by Sigal et al. [2]. Sensitivity was al-
ready high in the precontrast exam-
inations and could not be improved
further by contrast medium adminis-
tration; however, they found a
marked improvement in specificity.
This study as well as previous publi-
cations on iron-oxide-enhanced in-
travenous MR lymphography sug-
gest that the contrast medium under
investigation is ahead of its time. Be-
sides the task of discriminating nor-
mal lymph node tissue from tumor
tissue, diagnostic lymph node assess-
ment is confronted with the problem
of visualizing extremely small struc-
tures, which requires a very high
spatial resolution of MR imaging.
The most advanced MR imaging
technology, such as phased-array
coil systems, improves the potential
for identifying small structures. Fur-
thermore, a high resolution must be
achieved in combination with an op-
timal susceptibility to effects of the



contrast medium without inducing
susceptibility artifacts. This requires
additional fine adjustment of the se-
quences and parameters used. Fur-
thermore, it is theoretically conceiv-
able that the diagnostic accuracy of
MR lymphography can be further
improved by using higher field
strengths. Increasingly more whole-
body MR imaging units are being in-

stalled that operate at field strengths
of 3 T or above. Although, at first
glance, the results of the study under
discussion are not positive through-
out, they at least show that the prin-
ciple of MR lymphography works.
The pace at which MR imaging tech-
nology is developing at present
makes it likely that the problems dis-
cussed by Sigal et al. [2], among
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them the detection of very small me-
tastases in small lymph nodes, local
overdose artifacts, and motion arti-
facts, can be overcome in the future,
and that intravenous MR lymphogra-
phy using ultrasmall iron oxide parti-
cles will develop into a routine diag-
nostic procedure with a role in thera-
peutic decision making.
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