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Abstract 

Studies on the use of Antimullerian hormone (AMH) as a marker for ovarian ageing in 

women have recently started. As AMH is largely expressed throughout folliculogenesis, 

from the primary follicular stage towards the antral stage, serum levels of AMH may 

represent both the quantity and quality of the ovarian follicle pool. The development of 

vaginal colour and pulse Doppler ultrasound has resulted in the recent tendency to 

evaluate the quality and the developmental competence of the oocyte using the ovarian 

vascular change in women undergoing IVF. It has been reported that perifollicular blood 

flow characteristics could be a marker for evaluating the quality of oocytes and the 

developmental competence of the corresponding embryos. A study was conducted in the 

Assisted Reproduction Unit, Ain Shams Maternity Hospital. It included 50 infertile 

women undergoing intracytoplasmic sperm injection (ICSI) for treatment of infertility. 

All women were subjected to pituitary downregulation using either the short or long 

protocols applied by the unit. On day 3 of the induction cycle, serum AMH was 

measured and a transvaginal ultrasound scan was performed to determine the number of 

antral follicles and the mean ovarian volume. On the day of HCG administration, serum 

AMH was measured again and perifollicular blood flow was assessed using colour 

Doppler transvaginal ultrasound. Results showed that the number of good responders 

was 37 (74%) and poor responders were 13 (26%). Both day-3 and end-of-cycle AMH 

levels were significantly higher (p<0.01) in the good response group. However, the 

difference between day-3 AMH and end-of-cycle AMH was non-significant (p>0.05). 

There was a highly significant (p<0.01) difference between the two groups as regards 

Doppler resistance index, being higher in the poor response group. There was also a 

highly significant positive correlation (p>0.05) between serum AMH and both the 

number of retrieved oocytes and the number of grade 1 embryos. There was a highly 

significant negative correlation between Doppler resistance index and both the number 

of retrieved oocytes and the number of grade 1 embryos. There was a highly significant 

positive correlation (p<0.01) between serum AMH and both antral follicle count and 

mean ovarian volume. The negative correlations between Doppler resistance index and 

both antral follicle count and mean ovarian volume proved to be statistically significant 

(p<0.05) and highly significant (p<0.01), respectfully. The negative correlation between 

serum AMH and Doppler resistance index was highly significant (p<0.01). Serum AMH 

showed the highest sensitivity (97.3%) and specificity (92.3%) as a test for prediction of 

ovarian response. On the other hand, the Doppler resistance index, despite showing high 

sensitivity (97.3%), showed a very low specificity (7%). 
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Introduction 

 

The concept of ovarian reserve is loosely defined as the size and 

quality of the remaining ovarian follicular pool. The number of 

oocytes in any given woman is genetically determined and 

inexorably declines throughout life, from approximately 1-2 million 

at birth to about 300,000 at puberty, 25,000 at age 37-38 (when the 

pace of follicular depletion accelerates), and fewer than 1000 at 

menopause (Faddy et al, 1992 and Gougeon et al, 1994).     

Poor response in IVF cycles is a cause of cycle cancellation 

and to repeated attempts for a better response in subsequent cycles 

(Vladimirov et al., 2005). Treatment cancellation because of poor 

ovarian response is a significant problem. The prevalence of poor 

response is estimated to be 9-24% of the ART population (Tarlatzis 

et al., 2003). 

A poor ovarian response is a reflection of reduced total ovarian 

follicular capacity (reserve). Identification of women with a 

markedly reduced ovarian reserve, likely to lead to cycle 

cancellation, is paramount prior to embarking on expensive and 

invasive treatment such as IVF (Akande et al., 2004). Ovarian 

reserve tests help to predict the response to exogenous gonadotrophin 
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stimulation and the likelihood of success with IVF and are widely 

accepted as an essential element of the evaluation of  IVF candidates. 

Considering the associated costs, logistics, and risks, accurate 

prognostic information is very helpful to couples who may be 

considering IVF. Ovarian reserve tests are generally reliable, but not 

infallible. A number of methods for measuring ovarian reserve have 

been described (Speroff and Fritz, 2005). 

  Laboratory tests of ovarian reserve include basal serum FSH 

and oestradiol levels, in addition to inhibin-B levels (Vladimirov et 

al., 2005 and McIlveen et al., 2007). 

Studies on the use of Antimullerian hormone (AMH) as a 

marker for ovarian ageing in women have recently started. As AMH 

is largely expressed throughout folliculogenesis, from the primary 

follicular stage towards the antral stage, serum levels of AMH may 

represent both the quantity and quality of the ovarian follicle pool 

(La Marca and Volpe, 2006).  Studying young normo-ovulatory 

women showed that serum concentrations of AMH change over time 

and with advancing age before changes occur in other currently 

known ageing-related variables, such as serum concentrations of 

FSH, inhibin B and oestradiol (de Vet et al., 2002, van Rooij et al., 

2002, Hazout et al., 2004, Muttukrishna et al., 2004, Tremellen et 
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al., 2005, van Rooij et al., 2005, Visser et al., 2006 and Nakhuda et 

al., 2007). 

Furthermore, the relationship between serum concentrations of 

AMH and the number of antral follicles (van Rooij et al., 2002, 

Muttukrishna et al., 2005, Lekamge et al., 2007 and McIlveen et 

al., 2007) and mean ovarian volume (McIlveen et al., 2007) has been 

studied in women undergoing IVF treatment. 

Ultrasound is also a helpful tool in the prediction of poor 

response. The measurement of ovarian volume (Fratarelli et al., 

2004, Hendriks et al., 2007 and Kwee et al., 2007) and antral 

follicle count (Klinkert et al., 2005, Hendriks et al., 2007, Kwee et 

al., 2007 and Soldevila et al., 2007) have been studied as predictors 

of ovarian reserve. 

The development of vaginal colour and pulse Doppler 

ultrasound has resulted in the recent tendency to evaluate the quality 

and the developmental competence of the oocyte using the ovarian 

vascular change in women undergoing IVF (Engmann et al., 1999). 

The practical value of these studies is still unproven. Increase in 

ovarian blood flow is related to angiogenesis, which starts early in 

the menstrual cycle when the dominant follicle or the dominant ovary 

has been selected. The gradual increase in ovarian blood flow is 

related to increasing oestrogen levels, and the dramatic increase that 
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is noted to be preovulatory is most likely to be related to a sudden 

increase in intrafollicularRIY progesterone levels (Goswamy, 2005). 

It has been reported that perifollicular blood flow 

characteristics could be a marker for evaluating the quality of oocytes 

and the developmental competence of the corresponding embryos 

(Coulam et al., 1999, Battaglia et al., 2000 and Kim et al., 2004). 


