
 
Figure 3: A: 7T MRI - Visualization of a clinically occult tumor cluster (arrows) in a 
LN including hyperintense micro-bleedings (black arrow) using a dedicated high 
resolution T2w TSE sequence. B: HE staining - Fixation artifact marked by a 
yellow asterisk. 

Figure 2: Visualization of the mesoscopic LN vasculature in four different health
individuals. The LN is connected within a dense network of blood (a,b) and lymp
vessels (c,d). Blood vessels (white arrows in a,b) insert into the LN hilus region
whereas lymph vessels (open arrows in c,d) are identified by the insertion into the
periphery of the LN) and by T2w hyperintensity.  

Figure 2: Visualization of mesoscopic changes in a LN
metastasis of melanoma including neo-angiogenesis (a1,a2
T1w 3D Flash), lymphangiogenesis (b1,b2; T2w TSE fatsat
and the direct depiction of a tumor cluster (c1, c2; T2w TSE
fatsat), confirmed by histology, respectively. 
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Introduction 
In many common tumor entities, the lymph node (LN) status is a major 
prognostic factor (1,2). However, current employed methods in radiology 
lack a sufficient spatial resolution to depict delicate changes within the 
architecture of metastatic LNs and are thus limited for the early detection 
of nodal involvement. Addressing this problem, the present study 
evaluated whether inguinal LNs may be visualized in vivo using 7T 
magnetic resonance imaging (MRI) at high spatial resolutions and whether 
mesoscopic changes of metastatic LN are thus depictable. 

Materials and Methods 
Twelve healthy controls and six patients with histopathologically proven LN 
metastases of melanoma were included. Examinations were performed 
using a 7T MRI system (Siemens, Germany) and a transmit/receive loop 
coil (RAPID Biomedical, Germany) (Fig. 1). The protocol included a B0-
map, B1-map, T1w fat-saturated 3D fast low-angle shot (FLASH), T1wDixon 
(VIBE) and a T2w fat-saturated (TSE) sequence lasting in total 34.4±0.5 
minutes. Signal- and contrast-to-noise of LNs, artery, muscle, and fat were 
quantified in controls. Metastatic features of LNs such as 
hypervascularization, lymph vessels, fat hilus sign, tumor bulk, number of 
metastases, and size were classified in patients. 

Results 
Mesoscopic LN elements such as blood vessels and 
peripheral lymph vessels were observed in healthy controls 
with 0.5 mm isotropic resolution for T1w and 
0.2×0.2×2.0 mm3 for T2w sequences (Fig. 2). Mean signal-
to-noise using 3D FLASH, Dixon VIBE and T2w TSE of 
healthy LNs (27.2±7.5, 35.3±11.9, 31.7±11.1), muscle 
(17.6±4.6, 31.5±9.3, 7.3±5.4), artery (37.7±5.9, 42.7±19.7, 
3.7±3.9), and saturated fat (3.7±0.9, 5.4±1.9, 9.3±5.2) and 
mean contrast-to-noise LN/fat (24.4±6.7, 39.6±11.1, 
23.3±6.1) were adequate. In patients, multiple signs of 
metastasis could be clearly visualized (Fig. 3, 4). 

Conclusions 
We present a protocol to visualize inguinal LNs and their micro-anatomy in vivo using 7T MRI. The employed high spatial resolution 
revealed mesoscopic details of healthy LNs and novel signs such as neo-angiogenesis, tumor clusters, lymphangiogenesis and 
displacement of the physiological fat hilus in metastatic nodes. Current research aims to include functional imaging techniques that 
benefit from higher field strengths such as 23Na MRI into the protocol (4). 

References: 
(1) McMahon et al. 2010; Radiology (2) de Boer et al. 2009; New England Journal of Medicine (3) Grey et al. 1918; Lea & Febiger 
(4) Freitag et al., ISMRM 2015, Poster #5275 

 
Figure 1: The left image shows the used single-channel 
transceive loop coil. The right image (adapted from 3) 
demonstrates the positioning of the loop coil. The orange line 
represents the inguinal ligament and the coil (orange circle) is 
positioned tangentially and medio-caudal of that line. 
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