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Characteristics of Thermal Infrared Image of the Evolution of Breast
Cancer Implanted in Mice and Its Significance in Early Diagnostics
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Abstract. This paper presents a simulation of the physiological evolution of human tumor by culturing the mice implanted with
cancer cells. Using the far —infrared imaging system to monitor the development of tumor at initial and middle stages, a
comprehensive record of the growth of breast cancer was obtained. Meanwhile, theoretical characterization was performed on the
growth mechanism of the breast cancer cells. According to the experiments, at the initial stage after the mice were implanted with
breast cancer cells, the tumor can not be observed from the skin surface of the mice. However, its existence can be easily detected
by far—infrared imaging, which is sensitive in monitoring the tumor development in mice. That is why far—infrared imaging may be
used for early diagnosis of breast cancer. Further, the theoretical simulation and the gathered experimental date show that, growth
of the mice tumor cells follows an exponential trend.
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Fig. 1 Variation trend of mice weight
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Fig. 2 Comparison of the far-infrared images of mice from
’ groups | and Il after the mice were implanted with breast
° cancer cells for 1 and 2 days
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Fig. 3 Comparison of the far—infrared images for number 1 mouse from group Il after

it was injected with breast cancer cells for 16 days
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Fig. 8 Biopsy breast cancer cells for number 1 mouse
from group Il (HE coloration)
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Fig. 6 Comparison of far-infrared images and optical pictures °
for number 1 mouse from group Il after injected s

with tumor cells for 7 weeks

b 3 [8]O
’ 1) (avascular growth phase) .,
Fig. 7 Breast tumor of sacrificed mouse which is
obtained by subcutaneous dissection ’ ’
> , 2~3 mm,
o 5 , 2) (vascularization phase) ,
. 5 5 wm ( , .
e 3) (malignant growth phase),
b b HE ’ ) )
5 8 o ’ o
5 pm HE , s ,
’ 67 4
S o 4
4 9 [e]
’ 9 2 d ’
) o 8d ,



J‘CMK

(Articles)

2007

25

1988

191

Gompertz
M:aV(t)
de
V) _ .y
dt
Vo
V)=V,e
2 (1-e
V()=V,e"
Gompex
8 8~11d

11d

,12~29 d

Ve)=V,e ,

V=0.4054,a=0.1161

=1 =11
=8 =11

’

o

Wheldom

2d

’

(t)-ﬁlnﬂvfl

o 8~11d

1~11d

ATP,

1~7d

8 d
, 1~7d

Gompex

Gompertz

’

Gompertz

V(t)=V,e

V,=0.2612 mm’,

104

84
g 9
-
£

2 ]

i
- -E
0 —womom D . . ;
0 2 4 6 8 10 12
T T8 40 L S K 3 day

9

Fig. 9 Comparison between simulation curve and actual curve
Note: The broken line indicates simulation curve, while the

real line is the metrical value
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