MR and the metastatic lymph node
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Involvement of pelvic lymph nodes in patients with gynecological and urological malignancies is a poor
prognostic factor correlating with survival and modifying treatment options [1, 2]. Computerized
tomography (CT) and conventional Magnetic Resonance Imaging (MRI) are the methods of choice for

lymph node staging used in daily practice.

Up to date lymph node staging by cross-sectional imaging is based on size and shape criteria only,
however micrometastases can also be present in up to 30% of normal sized lymph nodes in patients with
pelvic malignancies as observed on histopathology after extended pelvic lymph node dissection and
nodes can also be enlarged due to inflammatory changes [3-7]. Several years ago ultrasmall particles of
iron oxide (USPIO) as new MR contrast agent have substantially improved the diagnostic accuracy of
lymph node staging compared to conventional MRI with reported accuracies of up to 97.3% [8-10].
Unfortunately, USPIO is not commercially available and therefore new approaches to differentiate benign
from malignant lymph nodes are required. Ferumoxytol is used as iron replacement therapy in chronic
kidney disease and might be used off label as blood pool agent, however no prospective studies to
demonstrate its efficacy for lymph node staging have been reported so far. Diffusion-weighted MRI (DWI)
is a noninvasive method that provides microstructural information on the underlying tissue. Up to date
several studies mainly in the pelvis have shown promising results to detect lymph nodes and also to allow
differentiation between benign and malignant nodes with reported sensitivities of 79-100% and
specificities of 74-98.3% based on the underlying apparent diffusion coefficient (ADC) value with lower
ADCs reported for malignant nodes compared to benign ones [11-16]. In these studies any size of lymph
nodes has been included with the smallest short axis diameter of 5Smm. Furthermore, there is an overlap
between ADC values of benign and malignant nodes. In contrast to these promising results allowing the
detection of metastatic nodes based on the underlying ADC value, other investigations could not confirm
these findings [17-19]. This discrepancy might be explained by the following differences of the published
studies : inclusion criteria, various lymph node sizes, region of interest delineation, different ADC values
(min, median, mean, relative), technical issues, field strength, artifacts, antiperistaltic drugs, etc.
Therefore, further studies with histopathological correlation based on extended pelvic lymph node
dissection as gold standard and improved imaging quality are needed to especially reduce the high rate

of false positive nodes detected on DWI . The reason of false positive nodes is due to the underlying
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microstructure of benign alterations such as lipomatosis, sinus histiocytosis and follicular hyperplasia

also leading to impeded diffusion and therefore to a decrease in ADC. Meticulous comparison of DWI and

morphological findings on conventional MRI might help in overcoming this drawback and minimize the

high rate of false positive lymph nodes. Combination of USPIO and DWI might facilitate and improve

lymph node staging in the future provided that USPIO will be available [20, 21].

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

Cheng, L., et al., Staging of prostate cancer. Histopathology, 2012. 60(1): p. 87-117.
Marti-Bonmati, L., Lymph node assessment by diffusion weighted imaging in cervical cancer. Eur
Radiol, 2011. 21(3): p. 474-477.

Studer, U.E., et al., Enlargement of regional lymph nodes in renal cell carcinoma is often not due
fo metastases. J Urol, 1990. 144(2 Pt 1): p. 243-245.

Heidenreich, A., C.H. Ohlmann, and S. Polyakov, Anatomical extent of pelvic lymphadenectomy
in patients undergoing radical prostatectomy. Eur Urol, 2007. 52(1): p. 29-37.

Bader, P., et al., Is a limited lymph node dissection an adequate staging procedure for prostate
cancer? J Urol, 2002. 168(2): p. 514-8; discussion 518.

Bader, P., et al., Disease progression and survival of patients with positive lymph nodes after
radical prostatectomy. Is there a chance of cure? J Urol, 2003. 169(3): p. 849-854.

Fleischmann, A., et al., Extracapsular extension of pelvic lymph node metastases from urothelial
carcinoma of the bladder is an independent prognostic factor. J Clin Oncol, 2005. 23(10): p.
2358-2365.

Deserno, W.M.L.L.G., et al., Urinary bladder cancer: preoperative nodal staging with ferumoxtran-
10-enhanced MR imaging. Radiology, 2004. 233(2): p. 449-456.

Harisinghani, M.G., et al., Noninvasive detection of clinically occult lymph-node metastases in
prostate cancer. N Engl J Med, 2003. 348(25): p. 2491-2499.

Triantafyllou, M., et al., Ultrasmall superparamagnetic particles of iron oxide allow for the
detection of metastases in normal sized pelvic lymph nodes of patients with bladder and/or
prostate cancer. Eur J Cancer, 2013. 49(3): p. 616-624.

Rechichi, G., et al., ADC maps in the prediction of pelvic lymph nodal metastatic regions in
endometrial cancer. Eur Radiol, 2013. 23(1): p. 65-74.

Papalia, R., et al., Diffusion-weighted magnetic resonance imaging in patients selected for radical
cystectomy: detection rate of pelvic lymph node metastases. BJU Int, 2012. 109(7): p. 1031-
1036.

Eiber, M., et al., Preliminary results for characterization of pelvic lymph nodes in patients with
prostate cancer by diffusion-weighted MR-imaging. Invest Radiol, 2010. 45(1): p. 15-23.

Kim, J.K., et al., Feasibility of diffusion-weighted imaging in the differentiation of metastatic from
nonmetastatic lymph nodes: early experience. J Magn Reson Imaging, 2008. 28(3): p. 714-719.
Park, S.O., et al., Relative apparent diffusion coefficient: determination of reference site and
validation of benefit for detecting metastatic lymph nodes in uterine cervical cancer. J Magn
Reson Imaging, 2009. 29(2): p. 383-390.

Choi, E.K., et al., Node-by-node correlation between MR and PET/CT in patients with uterine
cervical cancer: diffusion-weighted imaging versus size-based criteria on T2WI. Eur Radiol, 2009.
19(8): p. 2024-2032.

Roy, C., et al., Value of diffusion-weighted imaging to detect small malignant pelvic lymph nodes
at 3 T. Eur Radiol, 2010. 20(8): p. 1803-1811.

Nakai, G., et al., Detection and evaluation of pelvic lymph nodes in patients with gynecologic
malignancies using body diffusion-weighted magnetic resonance imaging. J Comput Assist
Tomogr, 2008. 32(5): p. 764-768.

Klerkx, W.M., et al., The value of 3.0Tesla diffusion-weighted MRI for pelvic nodal staging in
patients with early stage cervical cancer. Eur J Cancer, 2012. 48(18): p. 3414-3421.

Thoeny, H.C., et al., Combined ultrasmall superparamagnetic particles of iron oxide-enhanced
and diffusion-weighted magnetic resonance imaging reliably detect pelvic lymph node
metastases in normal-sized nodes of bladder and prostate cancer patients. Eur Urol, 2009. 55(4):
p. 761-769.

Birkhauser, F.D., et al., Combined Ultrasmall Superparamagnetic Particles of Iron Oxide-
Enhanced and Diffusion-weighted Magnetic Resonance Imaging Facilitates Detection of
Metastases in Normal-sized Pelvic Lymph Nodes of Patients with Bladder and Prostate Cancer.
Eur Urol, 2013. 64(6): p. 953-960.

Proc. Intl. Soc. Mag. Reson. Med. 22 (2014)



