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Some sperm specimens contribute to infertility not by impairing the fertilizarion process but by causing
embryo implantation defects. One hypothesis is that a toxic factor attached to the sperm is transferred
10 the zona peliucida by the supernumerary sperm and then subsequently to the embryo membrane.
One abnormality, as manifested by subnormal hypoosmotic swelling test (HOST) scores, causes these
problems even with the small number of sperm that attach to the zona pellucida under normal physi-
ologic conditions. This study evaluated whether the technique used to increase the oocyte insemination
concentration of sperm to adjust for subnormal morphology values using strict criteria may allow a
higher concentration of this purported toxic factor to attach to the zona pellucida, thus resulting in the
dissimilitude of normal fertilization rate but Jow implantation rate. A comparison of the pregnancy and
implantation rate of embryos formed by insemination of this adjusted sperm concentration of 200,000
sperm vs. those inseminated with the normal concentration of 25,000 sperm failed to demonstrate any
differences. Thus, the technique of increasing sperm concentration to adjust for Jow sperm morphology
to improve fettilization rates does not seem to adversely affect implantation rates as long as the HOST
scores are normal.

embryo, implantation, in vitro fertilization, IVF, sperm, strict morphology

Some subfertile males have sperm that allow normal fertilization but the resulting embryos
fail to implant {1, 4, 5]. This implantation defect was obviated by fertilizing the oocytes by
intracytoplasmic sperm injection (ICSI) [7]. One explanation for these observations is that
under some conditions there may be a toxic factor attached to the sperm membrane that gets
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transferred to the oocyte membrane not by the one spermatozoon that fertilizes the oocyte but
by the supernumerary sperm that attach to the zona pellucida.

Before the advent of ICSI [11, 12}, various nuances in the sperm-—oocyte insemination
technique were tried [3]. One technique used with in vitro fertilization (IVF) to improve poor
fertilization rates with oligoasthenozoospermia was to try a high oocyte insemination concen-
tration [9]. This technique, despite significantly improving the fertilization rate, still resulted in
very poor pregnancy and implantation rates, which, in fact, were no better than what was found
with fertilization with lower sperm concentrations [9]. One possible interpretation of these
findings could be that the higher concentration of sperm, despite improving the fertilization,
did not improve the pregnancy rates because of transferring a toxic factor from the supernu-
merary sperm to the zona pellucida and then eventually to the embryo. In contrast to the
abnormality seen with sperm with low HOS scores, where even the physiologic concentration
of supernumerary sperm is able to cause embryo implantation defects, the theory here is that
this toxic factor may exist in a much smaller concentration with sperm with normal HOS
scores; thus, this problem may be manifested only when inseminating the oocyte with high
concentrations of sperm.

The policy at our own IVF center, when presented with a semen spemmen with normal
morphology using smct criteria of 5-9%, is to adjust the ooc ration to
10,000 moti morphology. Thus, many of these patients’ oocytes are in-
seminated by significantly more sperm than the 25,000 reserved for oocytes when the male
partner has >10% normal morphology, but usually nowhere near the concentration used by
Oechninger et al. of 500,000 [9].

The study presented herein retrospectively evaluated our IVF statistics to see if using a
higher sperm concentration for low sperm morphology results in lowered implantation rates.

MATERIALS AND METHODS

All oocyte retrieval cycles between 1 January 1997 and 30 June 1999 in women age <39
were analyzed. Patients were divided into 4 groups based on % normal morphology (NM):
group 1, NM <4% and ICSI used; group 2, NM 5-9%, ICSI used; group 3, NM 5-9%,
conventional insemination with increased concentration of sperm used; and group 4, NM >10%
with conventional insemination of each oocyte with 25,000 motile sperm. For group 3, the
final insemination concentration was 10,000 NM motile sperm/oocyte. NM was based on strict
criteria. Within each group, patients were further classified by the presence of oligospermia
(<20 million/mL) or asthenozoospermia <40% motile (SART criteria). Patients were excluded
if the HOS test was <50%.

RESULTS

Tables 1 and 2 show the pregnancy and fertilization rates for patients undergoing the luteal
phase leuprolide acetate/gonadotropin protocol and Tables 3 and 4 show the results for patients
undergoing the follicular phase leuprolide acetate/gonadotropin protocol. Tables 5 and 6 show
the results for all cycles combined. Within each protocol, there is no significant difference in
the pregnancy rates by normal morphology and treatment used for either patients with male
factor or normal sperm. When all cycles are combined, there is no difference in pregnancy




< 2

Sperm Morphology/implantation after ET 179

Table 1. Clinical pregnancy rates for luteal phase leuprolide acetate/gonadotropin cycles

Male factor*® Normal sperm*
NM < 4%, ICSI 60% (18/30) [42-77] 40% (4/10) [9.8-70}
NM 5-9%, ICSI 61% (22/36) [45~771 37% (11/29) [20-55])
NM 5-9%, increased concentration 71% (10/14) [47-95] 62% (23/37) [46-77]
NM 2 10%, standard IVF 42% (6/14) [17-68] 49% (42/85) [38-60]

Note. Values are pregnancy rates {95% confidence intervals].
*p = NS comparing NM groups within each sperm category.

rates when male factor is present. However, when sperm is normal the pregnancy rates are
higher in the group with the increased insemination concentration.

DISCUSSION

The data presented here demonstrate at the modest increase in sperm concentration used to
adjust the concentration to 10,000 motile sperm with normal morphology using strict criteria
did not seem to be associated with embryo implantation defects. Using this system, the maxi-
mum number of sperm used for insemination even with only 5% normal morphology was
200,000, and possibly when the HOS test is normal, the toxicity of sperm causing embryo
implantation defects does not manifest until one uses even higher concentrations (e.g., 500,000
sperm).

Other factors may have been responsible for the very poor pregnancy rate found in the
previous study when high concentrations of sperm were used for oocyte insemination [9]. A
more recent study from the same group found no significant difference in pregnancy or im-
plantation rates comparing one group using high sperm concentration and another group using
ICSI (although ICSI did result in a statistically higher percentage of embryos with better
embryo quality [10]). Similar conclusions about pregnancy and implantation rates were reached
by Hall et al. [6].

Table 2. Fertilization rates for juteal phase leuprolide acetate/gonadotropin cycles

Male factor* Normal sperm*
NM £ 4%, ICSI (0-100) 66 (61 = 27) (28.6-100) 77 (74 = 18.1)
(n = 40) (n=14)
NM 5-9%, ICSI (10-100) 71 (69 + 15.9) (0~100) 65 (63 + 23.2)
(n = 50) (n=138)
NM 5-9%, increased concentration (28.6-100) 74 (68 + 21.4) (25~100) 66 (65 + 19.1)
(n =16) (n=44)
NM 2 10%, standard IVF (27-95) 71 (66 + 20) (0-100) 66 (63 + 24.2)
(n =21 (n=121)

Note. Values are ranges, medians, means + standard deviations.
*p = NS comparing NM groups within each sperm category.
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Table 3. Clinical pregnancy rates for follicular phase leuprolide acetate/gonadotropin cycles

Male factor*

Normal sperm*

NM £ 4%, 1CSI 27% (6/22) [8.8-45.8]
NM 5-9%, ICSI 31% (7/22) [125.4-51.2}
NM 5-9%, increased concentration 34% (9/26) [16.4-52.8]
NM 2 10%, standard [VF 50% (5/10) [19.2-80.8]

33% (2/6) [-4.2-70.9]
46% (7/15) [21.5~71.8]
54% (6/11) {25.3-83.8]
25% (18/71) [15.3-35.4]

Note. Values are pregnancy rates [95% confidence intervals].
*p = NS comparing NM groups within each sperm category.

Table 4. Fertilization rates for follicular phase lenprolide acetate/gonadotropin cycles

Male factor*

Normal sperm*

MmO @100 55 (522 303)

(n=33)

NM 5-9%, 1CS1 (0-100) 55 (60 = 28.8)
(n =30)

NM 5-9%, increased concentration (0-100) 77 (72 = 30.3)
(n=12)

NM = 10%, standard IVF (33.3-100) 55 (59 = 22.2)
(n=13)

(69.0-100) 77 (78 £ 9.8)
(n=8)

(14.3-100) 60 (60 = 21.4)
(n=21)

(25-100) 66 (66 = 21.9)
(n=31)

(0-100) 66 (65 = 23.8)
(n=91)

Note. Values are ranges, medians, means + standard deviations,
*p = NS comparing NM groups within each sperm category.

Table 5. Clinical pregnancy rates for all cycles

Male factor*

Normal sperm*

NM < 4%, ICSI 46% (24/52) [32-59]
NM 5-9%, ICSI 50% (29/58) [37-62]
NM 5-9%, increased concentration 47% (19/40) [32-62]
NM 2 10%, standard IVF 45% (11/24) [26-65]

37%
41%
60%
38%

(6/16) [13.9-61]
(18/44) {26-55]
(29/48) [46-T74)F%*

(60/156) [30-46]

Note. Values are pregnancy rates [95% confidence intervals].
*p = NS comparing NM groups within each sperm category.
**p = .05 comparing NM groups for normal sperm.

*#%p < 001 comparing increased concentration vs. the other treatment.
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Table 6. Fertilization rates for all cycles

Male factor* "Normal sperm*

NM < 4%, ICSI (0-100) 61 (57 = 28.7) (28.6-100) 77 (75 = 15.5)
(n="73) (n=22)

NM 5-9%, 1CSI (10-100) 71 (66.1 £ 21.9) (0~100) 62.4 (62.8 + 22.4)
(n = 80) (n=59)

NM 5-9%, increased concentration (0-100) 75.0 (70 £ 25.1) (25-100) 66 (66 = 20.2)
(n =28) (n=175)

NM 2 10%, standard IVF (27.3-100) 68 (64 = 20.9) (0-100) 66 (64 = 23.9)
(n =34) {n=212)

Note. Values are ranges, medians, means =+ standard deviations.
*p = NS comparing NM groups within each sperm category.

Thus, studies by Hall et al. [6] and Oehninger et al. [10], coupled with the data presented
here, lead us to believe that neither teratozoospermia or high insemination concentrations are
causes of embryo implantation defects. Thus, our method of adjusting the sperm concentration
to 10,000 motile sperm with normal morphology for specimens with only 5-9% normal forms
does not appear to have an adverse effect on outcome (though we cannot prove that it improves
fertilization rates, since no controlled study was performed). Impairment of the functional
integrity of the sperm membrane as manifested by subnormal HOS scores [8)] and possibly the
defect determined by an abnormal stress test [1], remain unique for sperm resulting in embryo
implantation defects. To date, embryo implantation defects with the smaller numbers of sperm
attaching to the zona pellucida under normal in vivo conditions have been demonstrated only
with sperm with HOS scores less than 50% [2].
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