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Sperm Deformity Index: Correlation With Quality And Apoptotic Markers Of Ejaculated Spermatozoa  
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Objective: Apoptosis has been implicated as a cause of male infertility. Spermatozoa exhibiting apoptotic 
signals are often present in the ejaculate. Semen analysis including the assessment of sperm morphology and the 
sperm deformity index (SDI) remain standard procedures for evaluating the fertility potential. The objective of 
our study was to assess the correlation of SDI with parameters of sperm quality and apoptotic markers of 
ejaculated spermatozoa. 
Design: Prospective-controlled study. 
Materials and Methods: Semen specimens were collected from 22 infertile men and from 5 healthy donors 
with normal semen parameters who served as controls. Sperm count and motility was assessed according to the 
World Health Organization guidelines. Smears of fresh semen were prepared for assessment of sperm 
morphology applying the strict criteria. SDI was calculated by dividing the total number of deformities 
observed by the number of sperm randomly selected and evaluated, irrespective of their morphological 
normality. Annexin V/propidium iodide staining was carried out in order to measure the percentage of apoptotic 
and necrotic sperm. Two hundred spermatozoa were randomly assessed per slide in five fields and scored as 
intact, apoptotic or necrotic. 
Results: Median and interquartile values (25thand 75th percentiles) of semen parameters, acrosomal damage and 
SDI scores in donors and infertile men are shown in the table. Donors’ had significantly higher proportions of 
count, motility and morphologically normal sperm; in addition to significantly lower proportions of sperm with 
damaged acrosomes, SDI scores and percentage of apoptotic and necrotic sperm, compared to infertile men. 
The proportion of apoptotic + necrotic sperm positively correlated with SDI (r = 0.46, P = 0.04), however, it did 
not correlate with the percent apoptotic sperm per se. When donors + patients were combined, an overall 
significant inverse correlation was observed between normal SDI and sperm concentration (r = -0.72; P < 0.04); 
motility (r = -0.62; P < 0.002); and normal morphology (r = -0.54; P < 0.01). A higher percentage of acrosomal 
damage was seen in samples with high proportions of necrotic sperm (r = 0.45, P = 0.03). 
Conclusions: Poor sperm morphology and high SDI are associated with high proportions of apoptotic + 
necrotic sperm in ejaculated semen. Thus, the role of morphological assessment cannot be ruled out as a 
predictor of apoptosis in spermatozoa.  

Parameter  
Controls  
(n = 5) 
Median (25th, 75th quartile) 

Infertile men 
(n = 22) 
Median (25th, 75th quartile) 

P value* 

Sperm concentration (X106/mL)  135 (115, 204)  27 (17, 52)  0.0003  

Sperm motility (%)  77 (72, 90)  44 (36, 62)  0.0004  

Apoptotic and necrotic sperm (%)  36 (26, 45)  67 (61, 72)  < 0.0001 



Normal sperm morphology (%)  18 (10, 20)  8 (3, 10)  0.008  

Acrosomal damage (%)  24 (16, 33)  41 (30, 46)  0.009  

SDI (%)  1.52 (1.44, 1.58)  1.73 (1.59, 1.88)  0.004  

 
P <0.05 significance by Mann-Whitney U test.  
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