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= Abstract=

Failure of in vitro fertilization may occur even though oocyte and semen parameters seem sat-
isfactory. Quantified ultrastructural study of spermatozoa was performed in three cases of
failed in vitro fertilization. The results were compared to those of four fertile men. Quantifica-
tion was achieved by cataloguing cell defects of the spermatozoon heads and mid/principal piec-
es of the flagella. Using the data from each specimen, the percentages of total cellular abnormal-
ities in the head/mid/principal pieces were established. The percentages of anomalies of the
midpiece and of the principal piece were not significantly different between failed cases and con-
trols. The percentage of cell alterations of the head (96-100 vs 7533.4%), the percentage of
combined anomalies of the head (80-86 vs 52.5+1.9%), and the percentages of nuclear shape
deformation (68-86 vs 47.5+6.3%), acrosomal defects (86-96 vs 50 +4.3%), and postacro-
somal sheath defects (78-88 vs 44.5+7.2%) of the head were significantly different between
failed cases and controls.

Due to the tost and time involved in processing semen samples for electron microscopy, the
widespread application of this technique to all couples presenting for IVF certainly is not war-
ranted. However, in selected instances electron microscopy may play a crucial role in identifying
an occult male factor.
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Table 1. Quality of aspirated oocytes

. Oocyte
Case . Aspirated M
no. COH regimen oocytes maturity
PO Inter. Imm.
1 HMG/HCG 3 3 0 0
v 5+ GnRH Ago/
2 FSH/HMG 6 3 1 2
GnRH Ago/
3 FSH/HMG 2 2 0 0

COH :controlled ovarian hyperstimulation,
PO:preovulatory, Inter.:intermediate, Imm.:
immature.
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Table 2. Results of semen analysis in the
failed cases

Sperm parameter

. Progressive Normal .
C: OS e Co?fg?/trl;ﬁt)lon motility morphology
) (%) (%)
1 95 83 81
82 63 71
3 100 74 76

Table 3. Results of ultrastructural analysis of spermatozoa in semen of failed cases(n=3) and

controls(n=4)

Ultrastructural analysis(% ) 1 Casezz no- 3 (mi:r;tloésD)
Head cellular abnormalities* 98 96 100 75.0+34
Nucleus shape deformations™* 68 86 84 475+6.3
Chromatin defects 20 28 32 225+5.3
Intranuclear vacuole defects 10 18 20 11.5+9.0
Acrosomal defects* 86 88 96 50.0+4.3
Postacrosomal sheath defects® 78 78 88 445+£7.2
Unreduced cytoplasm 36 42 44 23.0+5.3
Combined head abnormalities* 80 82 86 525+1.9
Midpiece abnormalities 54 52 58 50.5+5.0
Principal piece abnormalities 58 54 62 53.5+5.0

*Significantly different from controls(Mann-Whitney U test, p=<0.05).
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Figure Legends

Fig. 1. Sagittal section through a normal spermatozoon head. The karyoplasm (K) is condensed-
it contains a few oval light area, so-called vacucles (V); the posterior nuclear space (S} is ob-
served; the acrosome (A), in the form of a cap, covers two-thirds of the nucleus; the
postacrosomal sheath (PA) is present. X 48,000

Fig. 2. The axonemal complex (AC) as seen in normal flagella transversally sectio_ned at the
level of the midpiece. The nine plus two system is surrounded by the nine outer dense fibers (DF)
and the mitochondrial sheath (MS). x 56,000

Fig. 3. The axonemal complex (AC) as seen in normal flagella transversally sectioned at the

level of the principal piece. The axonemal complex is encompassed in the fibrous sheath(FS). x 10z,
000

Fig. 4. The apical portion of the nucleus(N) is abnormally flattened and the hypoplastic
acrosome(A) is detached from the underlying nucleus (arrow head). The unreduced cytoplasm(C)
covering almost all spermatic head and a cytoplasmic intranuclear invagination (arrow) are
shown; and the postacrosomal sheath is absent. X 23,000

Fig. 5. The asymmetrically unreduced cytoplasm occupied with dilated vesicles(V_) and granules
and the acrosomal detachment (arrow head) are shown. The postacrosomal sheath is absent. X33,

000

Fig. 6. The coarsely granular chromatin patterns as immaturity in the nucleus i§ noted. The
unreduced cytoplasm covering spermatic head is shown and the postacrosomal sheath is absent. %
23,260

Fig. 7. The posterior nuclear space(S) in the right side is present, but in the left is gbscent. The
unreduced cytoplasm covering spermatic head is shown and the postacrosomal sheath is absent. X
23,200
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