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Universal growth laws, as proposed by West and collaborators for all living organisms (West et al, 

Nature 413: 628-631,2001), may be extended to describe  the growth of tumors in vivo, provided 

the  scaling  exponent p (assumed by West et al. to be equal to 3/4) varies according to the tumor 

and its vascular network evolution (Guiot et al, J. Theor. Biol. 225: 147-283, 2003, Delsanto et al, 

Appl Phys Lett. 85: 4225-4227,2004). 

In fact, the idea of a fractal topology of the tumor vasculature  has already been proposed by Baish 

(Microvasc. Res. 51: 327-346,1996) and Baish & Jain (Cancer Res. 60:3683-3688, 2000), and  in-

vivo estimates of the fractal dimensions of planar vascular networks based on the box-counting 

method were performed. The evolution of cancer topology during the growth of tumors implanted 

in mice has been studied by  Gazit et al. (Microcirculation 4:395-402,1997) ,in the chick embryo  
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by Vico et al (J. Theor. Biol. 195:525-532,1998)  and   after delivering docetaxel to cultured 

HUVEC cells in Matrigel by Guidolin et al (Microvasc. Res., 67: 117-124, 2003) . 

In a completely different context, Carpinteri and Pugno (J. Appl. Mech. 69: 854-856, 2002) have 

developed universal scaling laws for energy dissipation during the fragmentation of solids, by 

assuming a self-similar size distribution of fragments. It is interesting to note that, according to an 

interpretation based on their analysis, the exponent p should be strongly related to the fractal nature 

of cancer topology and thus susceptible of independent measurements. It could possibly also   be 

applied for diagnostic purposes to mark the emergence of a functionally effective neo-angiogenetic 

structure. 

 

 


