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Fig. 1. In a time-intensity curve, the temporal change of the
signal intensity in a region of interest (ROI) is plotted against
time. The steepest slope represents the highest enhancement
during first pass and is mainly determined by tissue vascular-
ization and perfusion.
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Fig. 2. Five types of time intensity
c curve plotted from a dynamic perfu-
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Table 2 Range of Values and Mean Values of Perfusion Parameters
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, Type D (wash—
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Type E
. type A B (n = 30) (n=32) Table 1
,type C — E , TIC MRE, TTP, WI, SS
, , Table 2 . Levene test
Table 1. Benign and Malignant Lesions ( (nonparametric Mann—Whitney
Malignant Lesions (n = 32) test)) :
metastasis (n=38), TTP (p = 0.0008), WI (p = 0.0023),
osteosarcoma (n =5), (p = 0.0017) , MRE
extraskeletal sarcomas (n =4, .
lymphoma n =4, ROC MRE SS
malignant fibrous histiocytoma (n =4),
dermatofibrosarcoma protuberans (n=2), J
multiple myeloma (n =2), (Table 3, Fig. 3).
chondro.sarco.ma (n=1), 7.4 sS ’ ,
hemangiopericytoma (n=1), , , , 97%, 57%, 70%,
melanoma (n=1).
94%, 7% 26 , WI 91%,
Benign Lesions (n = 30) 57%, 69%, 85%, 74% 224
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chronic inflammation (n=2), 100F
fibromatosis (n=2),
lipoma (n=2), 80
stress fracture (n=2),
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Fig. 3. Results of ROC curve Analysis for four parameters

Benign Malignant
Parameter P-value
Range Mean Range Mean
MRE (%) 3.9 -764.1 229.56 98.4 —725.1 2725 0.1115
TTP (s) 15.2 — 307.2 195.3 10.3 — 258.3 107.4 0.0008
WI (1/s) 4.1 — 365.7 64.7 7.4 —334.1 82.6 0.0023
SS (%ls) 0.09 — 78.99 12.6 2.75—-70.92 18.9 0.0017
Note.— MRE: maximal relative enhancement, TTP: time to peak, WI: wash in rate, SS: steepest slop)

Table 3. Results of ROC Curve Analysis for Four Parameters

Parameter Area under the ROC Criterion Sensitivity Specificity +LR -LR
MRE 0.618 > 148.4 93.7 50.0 1.87 0.13
TTP 0.748 < 2245 78.1 63.3 2.22 0.30
WI 0.725 > 23.7 90.6 57.0 2.27 0.16
SS 0.732 > 7.39 97.0 56.7 2.09 0.17
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TTP 78%, 63%, 69%, 73%, 71% Table 4. Distribution of the Five Types of Time-intensity Curves
in Benign and Malignant Musculoskeletal Lesions

Curve pattern ~ Benign =~ Malignant Total  P-value
TIC . TIC A 6 0 6 0.010
. , B 10 1 11 0.002
Fisher' s exact test (Table C 4 9 13 0.215
4. A B v D 5 17 22 0004
= 0.007 and 0.027)(Fig. 4), D E 5 5 10 1
(p = 0.0079) (Fig. 5). C E Total 30 32 62

(p>0.05). TIC Note.— p-values are calculated by Fisher's exact test.
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Fig. 4. A 52 year-old woman with histologically proved enchondroma of the tibial shaft. (A) Postcontrast T1-FFE sequences shows
heterogeneously mild enhancement of the lesion. (B) Time intensity curve demonstrates a slowly inclined curve (Type B).
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Fig. 5. A 68 year-old woman with histologically proved dermatofibrosarcoma protuberans involving right shoulder. (A)
Postcontrast T1-FFE sequences shows homogeneously hyperenhancing mass. (B) Time intensity curve demonstrates a rapidly ris-
ing slope (wash-in) during an initial short period, followed by a wash-out phase (Type D).
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Fig. 6. A 22 year-old woman with histologically proved giant cell tumor of the proximal tibia. (A) Postcontrast T1-FFE sequences
shows strong enhancement of the lesion. (B) The lesion is benign, but, time intensity curve demonstrates a rapidly rising slope
(wash-in) during an initial short period, followed by a wash-out phase (Type D).
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Fig. 7. A 35 year-old man with histologically proved extraskeletal chondrosarcoma in right axilla. (A) Postcontrast T1-FFE se-
quences shows poor enhancement of the lesion. (B) The lesion is malignant, but, time intensity curve demonstrates slowly gradual
enhancement (Type B).
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Purpose: To assess the diagnostic value of dynamic perfusion MR imaging for differentiation between benign
and malignant musculoskeletal lesions.

Materials and Methods: Dynamic perfusion MR imaging was performed using a 3.0 T system in 32 female and
30 male patients (aged 10—90 years, mean age, 43 years). Following the assessment of the precontrast imaging,
a dynamic study was performed. This dynamic technique allowed for 638 images to be obtained at 11 levels
throughout the lesion. Twenty-eight lesions originated within bone (8 benign, 20 malignant), whereas 34 le-
sions were of soft tissue origin (22 benign, 12 malignant). The final diagnosis was histopathologically con-
firmed in all patients. To differentiate between benign and malignant lesions, we analyzed the four parame-
ters: (maximal relative enhancement (MRE), time to peak (TTP), wash in rate (WI), steepest slope (SS) and the
distribution of time intensity curve (TIC) patterns.

Results: The TTP, WI, and SS values of malignant lesions were statistically significant from those of benign le-
sions (p < 0.05). However, the difference for the MRE values was not statistically significant. The distribution
of TIC patterns was a helpful indicator of benign or malignant state, however the difference between the two
states was not significant.

Conclusion: Dynamic perfusion MR imaging is a helpful tool in differentiating benign and malignant muscu-
loskeletal lesions.
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