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Fig. 1. Sequential change of SNR in five lymph nodes (four
popliteal, one iliac) of normal control on pre- and post-injection
MR. The popliteal and iliac lymph nodes show maximum en-
hancement of 220—330% at 15—60 minutes and 740% at 60
minutes.
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Table 1. Pathologically-Proven Lymph Nodes of the 24 Rabbits in
the Study

Hyperplastic LN Metastatic LN Total

Diameter < 5 mm 15 0 15
Diameter 5—10 mm 47 5 52
Diameter 10—15 mm 16 6 22
Diameter > 15 mm 11 17 28
Total 89 28 117

Table 2. MR Lymphography-Detected Lymph Nodes of the 24
Rabbits in the Study

Hyperplastic LN Metastatic LN  Total

Diameter 5—10 mm 46 5 51
Diameter 10—15 mm 16 6 22
Diameter > 15 mm 11 17 28
Total 73 28 101
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) , 5-10 mm, 10—15 mm, 15 mm

A

Fig. 2. A. Fat suppressed two continuous SPGR images, 15 minutes after interstitial
injection of Gadofluorine M in hyperplasia-induced model. Images show enhance-
ment of popliteal and iliac lymph node groups (arrows) as well as lymphatic vessels.
B. Photomicrography reveals multiple hyperplastic lymph nodes (arrows) (hema-
toxylin and eosin, x 1).

Fig. 3. A. Fat suppressed two continuous SPGR images, 30 minutes after interstitial injection of Gadofluorine M in metastasis-in-
duced model. Images show non-enhancing (arrows) and partially enhancing lymph nodes (arrowheads).

B. Photomicrographys revealed multiple lymph nodes with complete (arrows) and partial (arrowheads) replacement by tumor
(hematoxylin and eosin, x 1 and % 200).
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Table 4. Sensitivity, Specificity, Positive and Negative Predictive
Values of MR Lymphography for Popliteal and Iliac Lymph
Nodes

Location of LNs
Reader Variables
Popliteal LNs (n=33) Iliac LNs (n=68)
1 SN (%) 100.0 (4/4) 95.8 (23/24)
SP (%) 96.6 (28/29) 100.0 (44/44)
PPV (%) 75.0 (4/5) 100.0 (23/23)
NPV (%) 100.0 (28/28) 97.8 (44/45)
2 SN (%) 100.0 (4/4) 95.8 (23/24)
SP (%) 93.1(27/29) 100.0 (44/44)
PPV (%) 66.7 (4/6) 100.0 (23/23)
NPV (%) 100.0 (27/27) 97.8 (44/45)
3 SN (%) 100.0 (4/4) 100.0 (24/24)
SP (%) 96.6 (28/29) 100.0 (44/44)
PPV (%) 75.0 (4/5) 100.0 (24/24)
NPV (%) 100.0 (28/28) 100.0 (44/44)
Mean SN (%) 100.0 (12/12) 97.2 (70/72)
SP (%) 95.4 (83/87) 100.0 (132/132)
PPV (%) 75.0 (12/16) 100.0 (70/70)
NPV (%) 100.0 (83/83) 98.5(132/134)

Abbreviations: SN, sensitivity; SP, specificity;
PPV, positive predictive value; NPV, negative predictive value

Table 3. Sensitivity, Specificity, Positive and Negative Predictive Values of MR Lymphography for Lymph Nodes with Variable Size

Size of LNs
Reader Variables

5—10 mm (n=>51) 10—15mm (n=22) > 15 mm (n=28) All size (n=101)

1 SN (%) 100.0 (5/5) 100.0 (6/6) 94.1 (16/17) 96.4 (27/28)

SP (%) 100.0 (46/46) 100.0 (16/16) 90.1 (10/11) 98.6 (72/73)

PPV (%) 100.0 (5/5) 100.0 (6/6) 94.1 (16/17) 96.4 (27/28)

NPV (%) 100.0 (46/46) 100.0 (16/16) 90.1 (10/11) 98.6 (72/73)

2 SN (%) 100.0 (5/5) 100.0 (6/6) 94.1 (16/17) 96.4 (27/28)

SP (%) 97.8 (45/46) 100.0 (16/16) 90.1 (10/11) 97.3 (71/73)

PPV (%) 83.3 (5/6) 100.0 (6/6) 94.1 (16/17) 93.1 (27/29)

NPV (%) 100.0 (45/45) 100.0 (16/16) 90.1 (10/11) 98.6 (71/72)

3 SN (%) 100.0 (5/5) 100.0 (6/6) 100.0 (17/17) 100.0 (28/28)

SP (%) 100.0 (46/46) 100.0 (16/16) 90.1 (10/11) 98.6 (72/73)

PPV (%) 100.0 (5/5) 100.0 (6/6) 94.4.(17/18) 96.6 (28/29)

NPV (%) 100.0 (46/46) 100.0 (16/16) 100.0 (10/10} 100.0 (72/72)

Mean SN (%) 100.0 (15/15) 100.0 (18/18) 96.1 (49/51) 97.6 (82/84)
SP (%) 99.3 (137/138) 100.0 (48/48) 90.1 (30/33) 98.2 (215/219)

PPV (%) 93.8 (15/16) 100.0 (18/18 94.2 (49/52) 95.3 (82/86)
NPV (%) 100.0(137/137) 100.0 (48/48) 93.8 (30/32) 99.1 (215/217)

Abbreviations: SN, sensitivity; SP, specificity; PPV, positive predictive value; NPV, negative predictive value
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Differentiation of Hyperplastic from Metastatic Lymph Nodes Using a
Lymph Node Specific MR Contrast Agent Gadofluorine M"
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Purpose: We wanted to evaluate the value of a lymph node specific MR contrast agent, Gadofluorine M, for
the differentiation of hyperplastic and metastatic lymph nodes.

Materials and Methods: This study included thirty-one rabbits. In ten rabbits, an injection of egg yolk or feces
of rat into the calf muscles induced hyperplasia of the lymph node. In sixteen rabbits, metastasis of the lymph
node was induced by implantation of VX2 tumor. Five rabbits were normal control models. We acquired the
T1-, T2-weighted and SPGR coronal imaging before enhancement with 1.5 T MR. After injection of
Gadofluorine M (5 pmol/mL, total amount: 4 mL) interstitially into the interdigital skin fold of the hind limb,
we acquired the SPGR coronal imaging at 15, 30, 60 and 90 minutes. We calculated the signal-to-noise ratios
on the sequential images, and we recorded the number, size and location of the popliteal and iliac lymph
nodes. Three readers assessed the state of the lymph nodes according to the pattern of enhancement: they
were deemed hyperplastic nodes when totally enhanced and as metastatic nodes when there was no or partial
enhancement. We also compared the imaging patterns with the histopathological results.

Results: Among the 26 hyperplasia- or metastasis-induced rabbits, two rabbits were excluded because of fail-
ure to be enhanced. Histopathologic evaluation of the 24 rabbits detected one hundred seventeen lymph
nodes: forty-six lymph nodes in nine hyperplasia-induced rabbits and seventy-one (metastasis in twenty-eight)
lymph nodes in fifteen metastasis-induced rabbits. Out of one hundred two lymph nodes that were larger than
5 mm in size, MR enabled us to detect one hundred one lymph nodes (99.1%). The means of sensitivity, speci-
ficity, and the positive and negative predictive values for the diagnosis of lymph node metastasis by three read-
ers were 97.6% (82/84), 98.2% (215/219), 95.3% (82/86), and 99.1% (215/217), respectively (p < 0.05).
Conclusion: Interstitial MR lymphography using Gadofluorine M showed excellent results in differentiating
hyperplastic from metastatic lymph nodes.

Index words : Magnetic resonance (MR}, contrast media
Lymphatic system, MR
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