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ABSTRACT Objective: To observe the differences of single energy CT value and spectral curve shape and slope after dynamic
postcontrast CT for adrenal tumors with gemstone spectral imaging. Methods: 45 adrenal adenomas and 20 non-adenomas that were
confirmed by postoperative and/ or clinical information, undergone the spectral analysis software. We measured 11 single energy points(
40 to 140keV) CT value, recorded the spectral curve shape and calculated the spectral curve slope in the low energy region (40 to
100keV) obtained at 25 s, 60 s and 180 s, respectively. Results: There was no statistical difference for the CT values of adenomas and
non-adenomas at each single energy points at all imaging gathering points (P>0.05). Five types of spectrum curve, including downhill
type, slow down type, approximate linear, spoon-shaped and bow-shaped were showed in adenomas and non-adenomas (P>0.05).
Downhill type was more commonly seen in adenomas. At 60 s, there was significant difference for the slope which came from the 40 to
100keV single energy points between adenomas and non-adenomas (P<0.05). No differences of the slope of the spectrum curve were
found at other times. Conclusion: The shapes of spectral curve of adrenal tumors were different, and the slope of spectral curve reflects
the variation of CT value according to low keV level at 60 s postcontrast, which is helpful in differentiating adrenal adenoma and
non-adenoma.
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Table 1 Comparison of CT value of adrenal adenomas and non-adenoma at different scan time point and the single energy (keV) point

Scan time point

Single

energy 28's 60 s 180s

(keV) Adenoma Non-adenoma P value Adenoma Non-adenoma P value Adenoma Non-adenoma P value
40 168.96+ 108.31 13701 0315 192.73% 74.97 147,19 0313 124.89+ 46.23 123.12+ 106.50  0.224

135.84* 122.63

50 11437+ 7176 92.46x 97.35%  0.314  127.60% 49.12 98.93+ 89.19 0.536 84.08+ 32.44 76.47+ 78.60 0.393
60 77.14% 50.13  65.03+ 73.87*  0.442  87.58+ 34.67 68.19% 68.51 0.776 57.97+ 23.99 58.40% 61.66 0.069
70 57.41% 35.52 48.78% 59.46  0.460 63.82+ 25.88 5037+ 55.92 0.955 44.13% 18.73 43.58% 50.97 0.056
80 44.15+ 26.82 38.49+ 50.51 0.348  48.60+ 21.13  39.46+ 48.45 0.589 35.58+ 16.01 34.24+ 4427 0.062
90 36.42+ 22.07 31.73+ 45.26 0.256  39.32+ 18.18 31.71% 43.79 0.495 30.21+ 14.61 28.08+ 40.23 0.077
100 30.18+ 18.82 26.79+ 41.45 0.159  31.20% 16.37 26.43+ 40.53 0.268 25.73% 13.60 23.64+ 37.31 0.087
110 25.63% 16.94 23.29+ 38.85 0.143 2698+ 14.76  22.69+ 38.28 0.206 22.56+ 12.96 20.50+ 35.28 0.087
120 22.56% 15.66 20.87+ 37.08 0.108 2339+ 13.89 20.06+ 36.74 0.139 20.35+ 12.56 18.40+ 33.97 0.080
130 20.14+ 14.85 19.01% 35.75 0.085  20.62+ 13.31 18.03% 35.56 0.134 18.55+ 12.44 16.59+ 32.80 0.086
140 18.23+ 14.30 17.49% 34.70 0.080  192.73% 74.97 1547+ 3528 0.144 17.20% 12.25 15.25+ 31.96 0.096

¢ WAL AR, RATMIRL,
Note: *Two independent samples t test, the other is Rank test.
2.3 HERELR
1E 60 s I, [ 5 E M ae i th & /e (R pE B (40~ 100

kev) R} i) 22 F HAG G 14 2 L (P=0.035), I fE 28 5,180 s,
HE BTG 225 0 (P=0.727 ,P=0.362)(F 2, K 1),
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Table 2 Comparison of the slope of spectral curve in low energy segment (40 ~ 140 keV) obtained from adrenal adenomas and non-adenoma

Scan time points 28 s* 60 s* 180's
Adenoma 231+ 1.58 2.69+ 1.04 1.62+ 0.66
Non-adenoma 1.84% 1.65 2,01+ 1.44 1.66x 1.19
P value 0.272 0.035 0.362
i * MRS ; ROATKINRIE
Note: *Two independent samples t test, the other is Rank test.
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Fig.1 Comparison of the slope of spectral curve in low energy segment (40 ~ 140 keV) obtained from adrenal adenomas and non-adenoma at 28 s (A),60 s

(B) and180 s (C), respectively
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Table 3 The types of spectrum curve obtained from adenomas and non-adenoma n = number (%)

Type Adenoma Non-adenoma X? P
Downhill type (55.38) 22(33.85) 14(21.54)
Slow down type (29.23) 16(24.62) 3(4.62)
Approximate linear type(9.23) 5(7.69) 1(1.54) 122.00 0.000
Spoon-shaped type (1.54) 1(1.54)
Bow-shaped type  (4.62) 1(1.54) 2(3.08)
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Fig.2 Different spectral curve type
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Note: A a 53 year-old woman with a adenoma (pink ROI ) in the left adrenal gland, the spectral curve shape showed downhill type; B a 70 year-old woman

with a adenoma (pink ROI ) in the right adrenal gland , the spectral curve shape showed slow down type; C a 51 year-old man with a Pheochromocytomas

(pink ROI ) in the left adrenal gland , the spectral curve shape showed slow down type; D a 58 year-old man with primary hepticellular carcinoma in the

right hepatic lobe (red arrow) and a metastatic tumor (pink ROI ) in the left adrenal gland, the spectral curve shape showed slow down type. From A to D,

yellow, red, pink spectral curves obtained from the adrenal tumor at 28 s, 60 s, 180 s, respectively; blue spectral curve obtained from the subcutaneous fat.

Blue and pink circle were the ROI placed on the adrenal tumor and subcutaneous fat, respectively.
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