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Objective: 
Semen analysis is an indispensable tool in evaluating and treating infertility. Computer assisted semen analysis 
(CASA) is used frequently in most andrology laboratories. In addition to sperm concentration and motility, CASA 
provides information on sperm motion kinetics. Clinicians and urologists under utilize the motion kinetic values to 
evaluate and treat male infertility. This is due to the lack of standard cut-off values and reference ranges for motion 
kinetic parameters. We examined the sperm motion kinetics in patients evaluated for semen analysis to determine 
the 1) variations and trends in motion kinetics in patients, 2) compare their values to a group of healthy donors, and 
3) establish cut-off values and reference ranges for these parameters.  
 
Design: 
Review of motion kinetic parameters in 507 patients and 16 donors (61 readings) who had their semen analyzed at 
our laboratory during 2000.  
 
Materials/Methods: 
Semen analysis was done on a CASA (Hamilton-Thorne Research, Beverly, MA; IVOS-version 10.9i). Results of 
sperm concentration and motility obtained by CASA were manually verified. Sperm motion characteristics: motility, 
curvilinear velocity (VCL), average path velocity (VAP), straight line velocity (VSL), linearity (LIN), and 
amplitude of lateral head movement (ALH) were analyzed and compared within patient groups [normal (n = 82), 
and abnormal semen parameters (n = 425)] and to donors (n = 16).  
 
Results: 
Patients with abnormal semen parameters had significantly lower motion kinetics compared to patients with normal 
semen parameters (P <0.0001). Sperm motion kinetic cutoffs values of VCL<32.6, VSL<18.6, VAP<23.5, LIN<45, 
were arrived at using the tenth percentile values from donors. No cutoff to discriminate for ALH was found. When 
these cutoff values were applied to patient and donor groups (excluding ALH), 13.6 % of donors and 65.4 % of 
patients fell below cut off values for at least one of the four parameters. Even among oligoteratospermic patients (> 
50% motility), 51% were below at least one of the four cutoffs, and over 40% were below the VCL, VSL, and VAP 
cutoffs. 
 
Conclusions: 
Significant differences were seen between patient and donor groups for all motion kinetic parameters except ALH. 
These cutoffs as estimated from donors adds precision to the routine semen analysis and can be a reliable predictor 
of fertility. Low values of VCL and LIN in patients with normal semen parameters (WHO reference range) in our 
study may be one of the reasons affecting their fertility. Sperm motion kinetic parameters obtained by CASA 
provide important information not given by routine semen analysis which may assist in an accurate evaluation of 
fertility.  
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Comparison of sperm motion kinetic values [median and interquartile (25%, 

75%)] between donors and patients. 

Variables  Donors  
Patients - 
Normal semen 
parameters  

P Value  
Patients - 
Abnormal semen 
parameters  

P Value  

 (n = 16)  (n = 82)   (n = 425)   
Motility  82 (70, 88)  73 (63, 83)  0.007  45 (27, 65)  0.0001  
VCL  48 (41, 56)  46.5 (37, 56)  0.36  40 (30, 50)  0.0001  
VSL  29 (24, 36)  27 (21, 32)  0.047  21 (15.4, 29)  <0.0001  
VAP  35 (29, 41)  33 (26, 39)  0.15  27 (19, 34)  <0.0001  



LIN  56 (51, 59)  53 (48, 58)  0.02  51 (46, 56)  <0.0001  
ALH  4 (4, 5)  4 (4, 5)  0.9  4 (4, 5)  0.30  
VCL: curvilinear velocity (µm/s), VSL: straight-line velocity (µm/s), VAP: average path velocity (µm/s), LIN: 
linearity (%), ALH: amplitude of lateral head displacemnt (µm).  

 
 


