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Propagation of the motor unit action potentials (MUAP) of two motor units 

under a linear electrode array aligned with the fiber direction. 

                              MU 1 discharges at time t1 and MU 2 discharges at time t2. 

t1 t2 

MU 1  MU 2 



 0 50 100 150 200 250 300 350 400 450 500 

2 

4 

6 

8 

10 

12 

14 

16 

Time (ms) 

Single differential signals 

5
0
0
 

V
 

1 

3 

5 

7 

9 

11 

13 

15 

E1 

E9 

E12 

E13 

E14 E4 

E5 

E6 

E7 E11 

E8 E10 

E3 E15 

E2 E16 

a1) 

b1) b3) 

M
U

 #
1

 
M

U
 #

2
 

E1 

E2 

E3 

… 

E16 

IZ
1

 

 I
Z

2
  

tendon 

-

motoneuron 
electrode  

array 

 

motor unit 

-moto- 

neurons 

motor unit 

Innervation    

zone Electrode 

array 

tendon 

a2) 

b2) 

 0 50 100 150 200 250 300 350 400 450 500 

2 

4 

6 

8 

10 

12 

14 

Time (ms) 

Single differential 

5
 m

V
 

1 

3 

5 

7 

9 

11 

13 

15 

a3) 

innervation 

zone 

E
A

S
 

LISiN, Torino 



Possible sphincter damage due to episiotomy 
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Muscle IZs Localization without prior decomposition 

of sEMG signal 
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EMG signal from EAS for one subject  
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The Graphical User Interface 
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 Child deliveries per year  (58% with episiotomy) 500.000 

 Estimated cases of fecal  incontinence (FI) due to  

obstetric trauma (3%)* 

 15.000 

 Estimated cost of a FI patient per year (**) (1999 

estimate) 

2000€ 

 Total annual cost of FI due to obstetric trauma 30 M€    

 Estimated cost of  a test of EAS innervation pattern 20 € 

 Cost of testing 500.000 cases per year at 20 € each 10 M€  

 Savings on annual FI cost assuming a 50%  prevention 

ability of the test 

15 M€    

 Estimated direct actual savings per year by adopting 

the screening in Italy 

5 M€ 

Indirect costs (lost jobs, need for assistance, legal costs, quality of life) 

are not included. 

*  Dudding T, Vaizey C, Kamm M, Obstetric anal sphincter injury: incidence, risk factors,  

    and  management. Ann Surg. 2008 Feb;247(2):224-37.  

** Mellgren A, Jensen LL, Zetterstrom JP, et al: Long-term cost  of fecal incontinence  

    secondary to obstetric injuries. Dis. Colon Rectum , 1999. 42, 857–865  
 

Summary table of  child-delivery-related incontinence cost 

in Italy and possible savings 
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 Thank you all! 


