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Abstract 
Aim of the study: Examing the role of Methylene tetra-hydrofolate reductase 
(MTHFR C677T) polymorphisms in unexplained female infertility. Methods: 
The study was conducted on women with unexplained infertility attending 
the Infertility Clinic at El-Shatby University Hospital, Alexandria, during the 
period from October 2020 to October 2021. Uterine artery Doppler assess-
ment and detection of MTHFR C677T gene mutation were done. The fre-
quencies of homozygous and heterozygous gene mutations were determined. 
Results: In group I, 35 cases had abnormal uterine artery Doppler compared 
to 22 normal cases in group II. As regards MTHFR C677T gene mutation, 19 
cases were positive in group I (7 were homozygous and 12 were heterozyg-
ous) and only one case was positive in group II (heterozygous) which was sta-
tistically significant. Conclusion: MTHFR C677T gene polymorphisms may 
play a role in unexplained infertility. 
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1. Introduction 

Unexplained infertility is defined as failure of a couple to achieve pregnancy 
without presence of definite cause after 12 months of unprotected intercourse, 
or after 6 months in female more than or equal to 35 years old [1]. No definite 
cause for infertility could be detected in ten to twenty five percent (10% - 25%) 
of infertile females [2]. 

Embryo implantation and good pregnancy rates require good uterine blood 
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flow. Low pregnancy rate, poor outcome and unexplained infertility were attri-
buted to higher uterine arterial resistance which can be assessed by Doppler ul-
trasound [3] [4] [5] [6]. 

Thrombophilic factors are considered to hamper fertility and to interfere with 
implantation suggesting a negative effect of hypercoagulability on embryo im-
plantation [7].  

Nevertheless, the relationship between thrombophilia, including the MTHFR 
C677T mutation, and infertility has not been proved yet. 

According to these data, we conducted the present study to investigate the 
role of MTHFR C677T mutation in infertile women having abnormal uterine 
artery blood flow.  

2. Materials and Methods 

The study was conducted on women with un-explained infertility attending the 
infertility Clinic at El-Shatby University Hospital, Alexandria, during the period 
From October 2020 to October 2021 and satisfying the following criteria:  

Inclusion criteria 
• Age: less than 30 years.  
• Regular cycle and normal levels of FSH, LH, TSH, prolactin, serum andro-

gens and AMH. 
• Normal hysterosalpingogram. 
• Normal semen analysis. 
• No history of systemic or gynecological diseases that cause infertility. 
• Women did not use intrauterine devices or oral contraception. 

Exclusion criteria 
• Age: more than 35 years old. 
• History of systemic or gynecological diseases. 
• Use of intrauterine device or hormonal contraception. 
• Patient refusing the consent. 

All participants signed an informed consent and the study was approved by 
the ethics committee of Alexandria faculty of medicine, Egypt.  

They were subjected to thorough history taking, general examination, gyne-
cological examination and investigations including; uterine artery Doppler as-
sessment and detection of MTHFR C677T gene mutation.  

Bilateral uterine artery Doppler was transvaginally assessed using Xario 200 
ultrasound machine (Canon Medical System, Toshiba, Japan) with 7.5 MHz en-
dovagianl probe during the midluteal phase. Initially, endometrial thickness was 
measured while the uterus was in the sagittal plane then, the transducer was 
moved laterally to evaluate the uterine artery at the point of crossing the external 
iliac vessels. 

Doppler wave was activated, the angle of insonation was adjusted and three 
consequent similar waves of uterine artery flow were obtained. We assessed 
Doppler waveforms and measured resistance index (RI), the pulsatility index 
(PI), and the systolic/diastolic ratio (S/D) for both uterine arteries and the mean 
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values were calculated. Simultaneously we collected blood samples for detection 
of MTHFR C677T gene mutation. Under a complete aseptic technique, blood was 
withdrawn through venipuncture from antecubital vein in a vacutainer tube where 2 
ml were emptied into a lavender tube [containing Ethylene-Diamine-Tetra-Acetic 
acid (EDTA)] MTHFR C677T gene mutation was assayed based on polymerase 
chain reaction (PCR) and reverse-hybridization [8]. The frequencies of homo-
zygous and heterozygous gene mutations were determined. 

3. Results 

After a period of one year, we had 52 cases satisfying the selection criteria, 35 
cases had increased uterine blood flow impedance diagnosed by high RI, PI, and 
S/D ratios (group I) and 22 cases had normal uterine artery blood flow (group 
II). The mean ages of both groups were 27.4 and 27.5 years respectively which 
was statistically nonsignificant (0.40 NS) (Table 1). The mean BMI was the same 
in both groups (26.7) which was also statistically nonsignificant (p = 0.49) 
(Table 1).  

Both groups were tested for presence of the MTHR C677T gene mutation, in 
group I we had 19 positive cases compared to only one case in group II. Signifi-
cant heterogeneity was found; in group I, we had 12 heterozygous cases com-
pared to 7 homozygous ones and in group II the only positive case was hetero-
zygous.  

These results showed significant association between MTHFR C677T and ab-
normal uterine artery Doppler (X2 = 6.78, p = 0.009) (Table 2, Figure 1). 

4. Discussion  

Successful implantation of embryo in the uterus is mainly determined by ovum 
quality and receptivity of uterine endometrium [9]. Receptivity of the uterine 
endometrium is regulated by uterine artery blood flow as well as endometrial 
perfusion [10]. Increased impedance of uterine arteries’ blood flow leads to poor 
growth of endometrium and endometrial thinning [11]. 
 
Table 1. Relation between demographic data and Doppler findings.  

 
Group I 

Abnormal Doppler 
“n = 35” 

Group II 
Normal Doppler 

“n = 22” 
P value 

Age 
Range 
Mean 

SD 

 
24 - 30 

27.4 
1.8 

 
24 - 30 

27.5 
1.9 

 
0.40 N.S. 

BMI 
Range 
Mean 

SD 

 
20 - 30 

26.7 
3.3 

 
22 - 32 

26.7 
2.7 

 
0.49 N.S. 

N.S.: statistically not significant (a p-value more than 0.05). 
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Table 2. Relation between mother gene mutation and Doppler findings.  

Positive MTHFR gene 
mutation (n = 19) 

Group I 
Abnormal Doppler 

“n = 35” 

Group II 
Normal Doppler 

“n = 22” 
X2 

P value 
No % No % 

Heterozygous 
Positive 
Negative 

 
12 
23 

 
34.3 
65.7 

 
1 

21 

 
4.5 

95.5 

 
6.78 

0.009* 

Homozygous 
Positive 
Negative 

 
7 
28 

 
20.0 
80.0 

 
0 

22 

 
0.0 

100.0 

 
FET 

0.036* 

FET = Fisher exact test. *: statistically significant (a p-value less than 0.05). 
 

 
 

 
Figure 1. Relation between mother gene mutation and Doppler 
findings. % of cases having the mutation is plotted on the vertical 
axis and the genotype (homozygous or heterozygous) is plotted on 
the horizontal axis.  

 
In recent years, a relationship between the thrombophilia factor and low fer-

tility in women has been suggested. Several genes involved in the regulation of 
the endometrial receptivity were discovered [12] [13]. Mutations (homozygous 
and heterozygous) in the MTHFR (C677T and A 1298C) gene decrease the 
MTHFR enzyme activity and stability impairing folic acid metabolism and 
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causing hyper-homocysteinaemia which results in increased coagulation ten-
dency. This mechanism could lead to thrombosis of maternal vessels impairing 
the perfusion of the endometrium and impairing implantation [14] [15].  

Accordingly, researchers were eager to investigate the presence of the MTHFR 
C677T mutation in infertile women and in women with failed implantation; 
however, the results are controversial. Some authors failed to identify inherited 
thrombophilia, including the MTHFR C677T mutation, as a risk factor for infer-
tility, [16] [17] while others reported conflicting findings, particularly in women 
with implantation failure [18].  

In a study done by Ge J and others, recurrent early miscarriage was higher 
among patients with either inherited or acquired thrombophilia defects [19]. 
These results were explained by possible reduction in the perfusion of the inter-
villous space leading to placentation failure which could be due to thrombosis of 
maternal vessels.  

In a meta-analysis including different ethnic subgroups, the association be-
tween MTHFR polymorphisms and unexplained early pregnancy loss (URPL) 
was examined. Researchers found a significant association between MTHFR 
C677T mutation and URPL only in the East Asian subgroup [20].  

Results from other studies were completely different, some researchers dem-
onstrated that the alleles of MTHFR C677T and A1298C were not associated 
with implantation failure and recurrent miscarriage. The same results were re-
ported by Holmes et al.  

Another study included 19 singleton pregnancies with abnormal blood flow in 
the uterine arteries during the first trimester of gestation compared to 24 
matched control with normal flow patterns. All patients were genotyped for se-
quence variations in different thrombophilic genes including MTHFR. No dif-
ferences were found between groups in any of these genes. Researchers also re-
ported that the co-occurrence of several polymorphisms in the same patient was 
also not related to the blood flow patterns in the uterine arteries.  

All these studies investigated MTHFR C677T mutation in cases of either failed 
implantation or recurrent early pregnancy loss due to poor uterine perfusion but 
studies including infertile cases concentrated only on presence or absence of 
normal uterine blood flow assessed by Doppler ultrasonography without inves-
tigating the possible cause of abnormal uterine artery Doppler. Considering un-
explained infertility a result of failed implantation in a couple having no definite 
cause of failed conception, we could compare our results to studies investigating 
failed implantation and early pregnancy loss. Accordingly, their results could 
partially match with our results as we found only one case with positive muta-
tion in the group with normal uterine artery Doppler which was statistically in-
significant, but we found a significant difference in the group with abnormal 
uterine artery Doppler.  

5. Conclusion 

MTHFR C677T gene mutation may play a vital role in unexplained infertility.  
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Recommendation  

Investigating thrombophilia may be an additional evaluation beside other host 
evaluations in patients with unexplained infertility.  

Limitations of the Study  

The result of our study is limited because of the case-control nature of the study 
and large prospective investigations are warranted to confirm this association 
before embarking in screening or intervention studies. 
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