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Abstract: Problem statement: Endometrial receptivity is a key factor in sucdéaksutcome ofin
vitro fertilization. The endometrial receptivity is deténed clinically by estimation of endometrial
thickness and pattern by ultrasonography. Thisystuds performed to evaluate the overall effect of
endometrial thickness on pregnancy rate, multiplegpancy rate and miscarriage rate in infertile
women undergoing Intracytoplasmic Sperm Injectit®S]) cycles at Mustasharak medical center,
ABHA, Saudi Arabia. Approach: A prospective observational study at Mustasharagistes
reproduction center, ABHA, Saudi Arabia, was perfed for women who underwent ICSI between
Jan and Dec 2010. On the day of oocytes retrieafédr a true ultrasound longitudinal view of the
uterus had been obtained, the endometrial thickwassmeasured as the maximum thickness between
the highly reflective interfaces of the endometriatometrial junctionResults: 409 ICSI cycles were
included in the study. The highest pregnancy rases ween in patients who had an endometrial
thickness of more than 12 mm, while those who ha@redometrial thickness of less than 8 mm had
the worst pregnancy rate. Type B endometrial mdaaho (trilaminar) had a significant higher
pregnancy rate than type A endometrial morphologgn( trilaminar). Conclusion: This study
demonstrated a clear relationship between endaahétickness on the day of oocytes collection and
pregnancy rates following ICSI.
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INTRODUCTION oocyte. Evaluation of endometrium on the day of hCG
administration is of great clinical importance @etier
The overall success in ICSI cycles depends oRt al., 1996; Oliveiraet al., 1997). Several studies have
female partner age, embryos quality and endometrialemonstrated the existence of a correlation between
receptivity which lead to successful implantatiomda endometrial characteristics and pregnancy rate in
outcome. Ultrasonographic examination has beenvF/ICS| patients (Noyest al., 1995; Richteret al.,
routinely performed in  Assisted Reproduction 2007; Al-Ghamdi et al., 2008). However, the
Technology (ART) treatments because of the accuratgorrelation proposed in these studies has not been
evaluation and noninvasive detection. universally accepted (Yuvat al., 1999; Rashidét al.,
Successful implantation depends on a close dialoggo4). There is also no consensus on whether the
between the blastocyst and the receptive endometriu endometrial ultrasound characteristics can pretfiet
Different strategies have been developed to e\mluatpregnancy outcome in IVE/ICSI treatment.
endometrial receptivity, such as the histologidrapbf A no triple-line endometrial pattern seems to be a

an endometrial biopsy (Sterzilet al., 2000) , prognostic sign of a less favorable outcome, while
endometrial cytokines in uterine flushing (Ledee'triple—line pattern appear to be associated with

Bataille et al., 2002), the genomic study of a timed . i )
. . . conception (Goneret al., 1991; Checket al., 1993;
endometrial biopsy (Horcajadas al., 2007) or more Jarvelaet al., 2005).

commonly ultrasound examination of the endometrium: In this stud ined th lation bet
Following stimulation of ovarian hormones, the n this study, we examined the correiation between

changes in endometrial structure during the meaktry E"dometrial thickness and pattern and ICSI outcome.
cycle can be identified easily by ultrasound OUur objective is to investigate whether analysis of
examination (Killick, 2007). In an IVF/ICSI procedy endometrial thickness and pattern would improve the
hCG is used as a substitute for the natural Lutigigi ~ Pprediction of clinical outcome compared to the gisial
Hormone (LH)-surge to trigger the final maturitytbfe  of thickness or pattern separately.
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MATERIALSAND METHODS Table 1: Patient and cycle characteristics for paeg and non

pregnant women
A prospective observational study at Mustasharalaracteristic Pregnant Non pregnant
isted reproduction center, ABHA, Saudi Arabiasw Number of cycles 175 234.0
assIs P * , Age (20-25 years) 22 29.0
performed for women who underwent ICSI between(25-30 years) 84 88.0
Jan and Dec 2010. The study protocol was approyed H30-35 years) 43 68.0
T i i (35-37 years) 11 30.0
the Institutional Review Board before beginningtiod (3740 years) 15 100

study and it was performed according to principés Typeof infertility

Helsinki declaration. Tubal disease 15 20.0
Exclusion criteria for the study included failupé  Male factor 80 123.0

all eggs to be fertilized, poor quality embryosha day ~ Anovulation 52 8.0
f the transfer, or elective cryopreservation of al Endometriosis ! 3.0
0 ! . yop Unexplained 22 20.0
embryos. All study subjects underwent controlledcombined 3 9.0
ovarian hyperstimulation (with a long protocol regin  Baseline FSH 57 5.2

in all cases, including down-regulation with GnRH
analogue and ovarian stimulation with recombingBiiF Table 2: Rates of clinical pregnancy, spontanetagtion, ectopic,
and transvaginal oocyte retrieval after the injectof —Multiple and biochemical pregnancies

. Endometrial clinical Multiple  Spontaneous BiocheatiEctopic

101000 IU of HCG. ICSI was Performed with th_e Thickness  pregnancy (%) pregnancy abortion pregnargregnancy
husband’s spermatozoa according to the routingsmm 0 0 0 0 0
protocols at our center and sequential culture angdim~ 6-8mm 0 0 0 3 0
o LY 8-10mm 22 (31%) 10 0 9 0
Vitrolife (|VF-20, G1.2 and G2.2, Scandinavian IVF 10-12 mm 38 (41%) 14 5 13 1
Science AB, Goteborg, Sweden) were used in allkcase 12-14mm 67 (53%) 24 24 8 0
i ] >14mm 15 (53%) 8 2 0 1

On the day of oocytes retrieval; after a truetga 142 56 31 33 5

ultrasound longitudinal view of the uterus had been
obtained, the endometrial thickness was measured as There were no significant difference between the
the maximum thickness between the highly reflectivenon pregnant and pregnant group of patients in t&rm
interfaces of the endometrial-myometrial junctidfie  cause of infertility and the base line FSH level.
measurement included both layers of the endometriunCharacteristics of both groups are shown in Table 1
The surrounding low-amplitude echo layer was The highest pregnancy rate was seen in patients
excluded, because it represents the inner layetheof who had an endometrial thickness of more than 12 mm
myometrium. Endometrial morphology was classified(53%) in different age groups while those who had a
as types A (non triple line), B (triple-line). endometrial thickness of less than 8 mm had thestwor

Embryologists in the IVF lab evaluated the pregnancy rate; these findings are illustratedabl@& 2.
patients’ embryos on day 3 after retrieval and the It was found that type B endometrial morphology
grading of each embryo was documented. had a significant higher pregnancy rate than type A

The primary outcome was clinical pregnancy,endometrial morphology with a P value equal to
defined as the presence of fetal heart activity by0.00001 and 95% CI (- 0.57 to -0.19).
ultrasound at 6-7 weeks’ gestation. Multiple pregnancy rate was highest in those

Secondary outcome included miscarriage ratepatients who had an endometrial thickness of niwaa t
multiple pregnancy rate and ectopic pregnancy rate. 14 mm, while the highest rate of spontaneous
Statistical analysis used Studertttest and chi-squared miscarriage was seen in patients who had an
test as applicable. Analysis of the data was perolr endometrial thickness between 12 and 14 mm. Rdtes o
using IBM® SPSS® Statistics16 software. spontaneous abortion, biochemical, ectopic, cliracal

multiple pregnancies are shown in Table 2.
RESULTS
DISSCUSION

A total of 409 ICSI cycles were included in the
study with an overall pregnancy rate of 42.8%. Our results agree with other studies that report a

Our patients had the following primary etiologies improved pregnancy rate with increased endometrial
for their infertility: male factor (49.8%), anovtian  thickness (Glissangt al., 1985; Goneret al., 1989;
(26.9%), tubal factor (8.7%), unexplained (10.7%),Kovacset al., 2003; Abdallaet al., 1994; Zenke and
endometriosis (1%) and combined factors (2.9%). Chetkowski, 2004).
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There is a steady and gradual increase in pregnancandidate, cryopreservation might be a better aptiio
rates as endometrial thickness increases, throigheu be recommended. Because endometrial thickness <6
range of endometrial thicknesses observed in thdyst mm with no-triple line pattern was seen in only0&%o
population. This clear relationship between endoalet of cycles in our study, further study is neededhake a
thickness and pregnancy provides additional evidencdefinitive conclusion. If a thinner endometrium hvia
to suggest that endometrial thickness is a usefWood texture (triple-line) is present, other progtio
indicator of endometrial receptivity. factors, such as embryo quality, should be takém in

_There is a lack of agreement with regard 10 the;qnsideration. Regardless of the endometrial pajter
minimum endometrial thickness required for sucedssf . ihicker endometrium (>14 mm) did not have an

?gggenn%noc%éltﬂ;lntﬁicszlt(lqu(iésnv(\)/apﬁg:sa?ﬁ;ens70%:#1”(32%1 adverse effect on the clinical outcome. Combined
analysis of endometrial thickness and pattern @n th

et al.,, 1997), while in our study there were no f llecti id b luabl
pregnancies in patients who had an endometri (Fay of oocytes collection cou € more valuable
thickness of less than 6 mm on the day of oocyteihan the separate analyses.

collection which is consistent with other studytthave

demonstrated that a minimum thickness of 6 mm is REFERENCES

acceptable as a prerequisite for implantation (@abe _

al., 1989; Shapiret al., 1993; Coulanet al., 1994). Abdalla, H.l., A.A. Brooks, M.R. Johnson, A. _K|rldel
Another important finding observed in this study i and A. Thomast al., 1994. Endometrial thickness:

the significantly higher pregnancy rate in tripieel A predictor of implantation in ovum recipients?

endometrium compared to non-triple-line endometrium ~ Hum. Reprod., 9: 363-365. )
and this finding was also observed in another study\-Ghamdi, A., S. Coskun, S. Al-Hassan, R. AL-REjja
(Chenet al., 2010). and K. Awartani, 2008. The correlation between
We found no indication of reduced pregnancy rates  endometrial thickness and outcome of in vitro
or increased spontaneous abortion rates with a very fertilizaton and embryo transfer (IVF-ET)
thick endometrial lining (>14 mm), as reported by outcome. Reprod. Biol. Endocrinol., 6: 37-37.
others (Weissmaet al., 1999). They speculated that, if DOI:10.1186/1477-7827-6-37
their conclusions were validated with a larger Hdase, Check, J.H., D. Lurie, C. Dietterich, C. Callan afd

elective embryo cryopreservation for transfer itater Baker, 1993. Adverse effect of a homogeneous
cycle might be advisable for patients with unusuall hyperechogenic endometrial sonographic pattern,
thick linings. Our results instead suggest thanicéil despite adequate endometrial thickness on
pregnancy are highest for patients with the thitkes  pregnancy rates following in-vitro fertilization.
linings and are more consistent with results ofeoth Hum. Reprod., 8: 1293-1296.

studies_find_in_g no reduction in pregnancy rateshwit chen, S.L. et al., 2010. Combined analysis of
very thick linings (Zhanget al., 2005; Yakinet al., endometrial thickness and pattern in predicting

200% Die_ztteri((j:ret al., 20]92; Yoelietgl.,|200|4). q outcome of in vitro fertilization and embryo
ontinued use of transvaginal ultrasound 10 .5 qfer 4 retrospective cohort study. Reprodactiv
evaluate endometrial thickness and the change oij\- Endocrinolo 8 30-30. DOI
occurring during ovarian stimulation can aid praril 10 119316/1477-7827-8-3())/” ' ' '

in counseling patients and predicting ICSI succéss. :

increase in endometrial response seems to progatesti COUE‘T{ C'B'l'ggl\f( BJI?“"O' D.M. hS_oenkszrj tand Sf‘

better ICSI success. Endometrial receptivity idl sti pritten, . : rasonograpnic predictors o
implantation after assisted reproduction. Fertil.

difficult to prognosticate. It is unclear if the proved Steril., 62: 1004-1010. PMID: 7926110

ICSI success is because of a more responsive or, X .
sensitive endometrial lining or if the responsivenef  Dietterich, C., J.H. Check, J.K. Choe, A. Nazaul &n

the endometrial lining is only a marker of better Lurie, 2002. Increased endometrial thickness on

gonadotropin stimulation of the ovary with downatre the day of human chorionic gonadotropin injection
effects on the endometrium. does not adversely affect pregnancy or
implantation rates following in vitro fertilization
CONCLUSION embryo transfer. Fertil. Steril., 77: 781-786.

) ) Friedler, S., J.G. Schenker, A. Herman and A. Lewin
In conclusion, this study demonstrated a clear 1996. The role of ultrasonography in the evaluation

relationship between endometrial thickness on theat of endometrial receptivity following assisted
oocytes collection and pregnancy rates followin§IlC reproductive treatments: A critical review. Hum

When a thinner endometrium (<6 mm) and no Reprod. Update., 2: 323-334. DOI:
triple-line endometrial pattern coexist in an IMESI 10.1093/humupd/2.4.323
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