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The Mathematical Moments program promotes  
appreciation and understanding of the role mathematics  
plays in science, nature, technology, and human culture.
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Reconstructing Faces

A new application of mathematics allows surgeons to plan 
reconstructive facial surgery by analyzing various operative 
strategies implemented on virtual three-dimensional models. 
Previously, replicas constructed from CT-scans were used, 
which were expensive and allowed only one surgical strategy 
per replica. The new virtual models use geometry, partial 
differential equations, and numerical analysis to represent the 
movement of bone and soft tissue associated with different 
options, so that surgeons and their patients see the predicted 
results and choose what’s best.

Im
ag

e:
 A

 p
at

ie
nt

 p
re

-o
pe

ra
tiv

el
y 

(le
ft

, r
ec

on
st

ru
ct

ed
 fr

om
 

to
m

og
ra

ph
ic

 d
at

a)
 a

nd
 p

os
t-

op
er

at
iv

el
y 

(r
ig

ht
, s

im
ul

at
ed

), 
co

ur
te

sy
 o

f S
te

fa
n 

Z
ac

ho
w

, Z
us

e-
In

st
itu

te
 B

er
lin

 (
Z

IB
).


