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Abstract    
Background 

L-Arginine is hypothesized to increase endometrial thickness and to improve ART outcomes. 

However, due to limited literature, it still remains unclear whether L-Arginine actually improves 

endometrial thickness and pregnancy rates in patients with a thin endometrium..  
Method 
In this prospective self-controlled pilot study over a period of 12 months, 30 patients with a history of 
infertility, who had thin endometrium measuring < 7mm on the day of hCG administration in the previous 
intrauterine insemination (IUI) cycle, were recruited and advised oral letrozole 2.5-5 mg daily for 5 days 
from day 2/ day 3 of the cycle, similar to that prescribed in previous IUI cycle along with L-Arginine 6 g/d 
from day2/ day 3 until the day of hCG trigger.  
Results 
L-Arginine improved endometrial thickness measuring > 7mm in 24 (89%) out of 30 patients (p<0.001). 
The endometrial thickness expanded from 6.02 + 0.76 mm to 7.69 + 1.025 mm in the treatment cycle 
(p<0.001). No patient in non-arginine cycle demonstrated endometrial blood flow (zone 3) and 3 (10%) 
patients had poor blood flow that did not even reach the endometrial layer (zone 1), while in the 
subsequent L-Arginine cycle, the results were 16 (53.33%) and 1 (3.33%) respectively (P<0.001). There 
was no difference in the number of follicles measuring >15 mm on the day of hCG administration in the 
previous cycle and in the L-Arginine treatment cycle (p=0.255). Aclinical pregnancy rate of 16.7% was 
observed in the L-Arginine treatment cycle.  
Conclusion 
L-Arginine may be useful for patients with a thin endometrium.  
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Introduction    
Adequate endometrial growth is indispensable 

for endometrial receptivity and embryo 
implantation. Although no reported endometrial 
thickness excludes the occurrence of 
pregnancy, it is postulated that thin endometria 
measuring <7 mm, either idiopathic or resulting 
from underlying pathology, is associated with 

lower probability of pregnancy (Miwa et al., 
2009). Uterine blood flow has been found to be 
associated with the vascular development of the 
endometrium and uterine receptivity (Sugino et 
al., 2005). 

Factors regulating endometrial growth 
includes hormones (estrogen and progesterone) 
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and growth factors such as vascular endothelial 
growth factor (VEGF; (Battaglia et al., 1999). 
These are either produced locally and act via 
paracrine mechanisms or are transferred to the 
functional layer of the endometrium by uterine 
artery blood supply (Wu and Morris, 1998). 

 
The endometrium, due to presence of 

enzymes nitric oxide (NO) synthase and 
arginase, catabolise L-Arginine to nitric oxide 
(NO) and polyamines, respectively. Nitric oxide 
and polyamines stimulate cell proliferation and 
has a positive effect on progression through the 
cell cycle. In addition, NO generated in vivo from 
L-Arginine by the vascular endothelium also 
plays a major role in vascular smooth muscle 
relaxation, thereby decreasing vascular 
resistance and increasing uterine artery blood 
flow5. Both proliferation of the endometrium and 
increased uterine blood flow has been 
postulated as vital process for improving 
endometrial growth to provide an optimal 
environment for embryo adhesion and 
implantation.  

 
Not much has been reported in literature on 

the role of L-Arginine in improving ART 
outcomes. Therefore, we planned to perform a 
study to evaluate the effectiveness of L-Arginine 
in improving endometrial thickness, vascularity, 
and pregnancy outcome in patients with a thin 
endometrium.    

 

Materials and Methods 
 
Ethics approval  
The study was conducted in the IVF and 
Reproductive Biology Centre, Department of 
Obstetrics and Gynaecology, Maulana Azad 
Medical College and Associated Lok Nayak 
Hospital, New Delhi between May 2019 to May 
2020 after obtaining approval from the 
institutional ethical committee. Informed consent 
was obtained from the patients before their 
inclusion in the study. 
 
Patients characteristics 
A total of 30 patients with a history of infertility 
who had thin endometria measuring <7mm in a 
previous intrauterine insemination (IUI) cycle 
were recruited for the study. 
 
The patients were 20-40 years old and had BMI 
less than 30 kg/m2. They were non-smokers 

and free from major medical illness including 
hypertension. 
Women were excluded if they had any 
congenital uterine anomaly, acquired deformities 
of the uterine cavity that may interfere with 
embryo implantation (such as Asherman 
Syndrome), any tubal factor that relates to 
infertility, any history of hysteroscopic surgeries 
or had chronic use of any medications including 
non-steroidal anti-inflammatory agents.  
 
Outcome measure 
Primary outcome measure 
1) Endometrial thickness and vascularity 
After a longitudinal view of the uterus is 
obtained, the endometrial thickness was 
measured at the maximal distance between 
each myometrial/ endometrial interface using 
vaginal ultrasound from day 9 of menstrual 
cycle. The endometrial thickness on the day of 
the hCG injection was compared with those of 
previous cycles without L-Arginine treatment.  
The zones of vascular penetration into 
subendometrial and endometrial regions have 
been defined as zone 1 being the 
subendometrial zone, Zone 2 as the outer hyper 
echogenic zone and zone 3 is the inner 
hyperechogenic zone. 
 
Secondary outcome measure 
1) Number of follicles (15 mm or greater) on the 
day of  hCG injection  
2) Pregnancy rate 
 
Statistical analysis 
Statistical analysis was carried out using version 
18 of SPSS for Windows. The Pearson chi 
square test and paired t-test were as 
appropriate. A P-value less than 0.05 was 
considered as significant at the 95% confidence 
level. 
 

Results 
 
Table 1 summarizes the patients characteristics: 
Commensurate with our centre’s patient’s 
population, the mean + SD age of patients was 
27.6 + 4.07 years; their BMI was 22.94 + 3.36 
kg/m2 and their mean duration of infertility was 
5.67 + 2.97 years. Out of 30 women, 24 (80%) 
had primary infertility and 6 (20%) had 
secondary infertility. The most common infertility 
diagnosis was unexplained infertility, present in 
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19 women (63.33%). Only 1 woman had a 
history of treated genital tuberculosis.  
 
Tables 2 and 3 summarizes the endometrial 
thickness findings before and after arginine 
supplementation. The previous cycle comprised 
of 30 patients who had a thin endometrium 
measuring </ = 7mm, in the late follicular phase 
of previous IUI cycle and the treatment cycle 
includes patients who received L-Arginine with 
similar ovulogens (letrozole 2.5-5mg) in their 
subsequent cycle. L–arginine improved 
endometrial thickness measuring > 7 mm in 24 
patients and this effect was statistically 
significant (p<0.001). 
 
At the time of previous IUI cycle, the endometrial 
thickness was 6.02 + 0.76. In the treatment 
cycle, it expanded to 7.69 + 1.025 (p<0.001). 5 
patients (16.7%) conceived in the following 
treatment cycle with arginine supplementation. 
There was also a significant difference between 
measurements between the two cycles (pre-
arginine and post-arginine), irrespective of 
conception. The change in endometrial 
thickness for the whole group was 1.67 + 1.20 
mm. However, there was no difference in the 
magnitude of change of endometrial thickness 
between women who conceived and those who 
did not. 
 
Table 4 shows that no (0%) patient in non-
arginine cycle demonstrated endometrial blood 
flow (Zone 3) and 3(10%) patients had poor 
blood flow that did not even reach the 
endometrial layer (zone 1), while in the 
subsequent arginine cycle the results were 16 
(53.33%) and 1 (3.33%) respectively. 
 
Table 5 summarizes the number of follicles 
measuring >15 mm in the previous cycle and 
treatment cycle on the day of hCG 
administration. There was no significant 
difference between the two cycles (p=0.255). 
 

Discussion 
 
We conducted a prospective self-controlled pilot 
study to estimate the effects of L-Arginine in 
patients with a thin endometrium. This clinical 
trial design has the advantages of eliminating 
confounding effects of factors such as age, BMI, 
socio-economic status, and genetic background, 

as each act as a control for itself (Grady et al., 
2007). 
 
In our study, the endometrial thickness 
significantly increased from 6.02 + 0.76 mm to            
7.69 + 1.025 mm when L-Arginine was 
supplemented along with oral ovulogens in the 
subsequent IUI cycle. There was also a 
significant difference between measurements of 
the two cycles (pre and post L-Arginine) 
irrespective of the conception. The change in 
endometrial thickness for the whole group was 
1.67 + 1.20 mm. However, no difference in the 
magnitude of change of endometrial thickness 
was detected between women who conceived 
and women who did not. This can be postulated 
to be due to the small sample size to detect this 
magnitude of difference. 
 
Along with endometrial thickness, the direct 
vaso-dilatory effect of L-Arginine was assessed 
by endometrial blood flow. No (0%) patient in 
non-arginine cycle demonstrated zone 3 blood 
flow and 3 (10%) patients had poor blood flow 
that did not even reach the endometrial layer 
(zone 1), while in the subsequent arginine cycle 
the results were 16 (53.33%) and 1 (3.33%) 
respectively. These significant results mirror the 
direct effect of L-Arginine on the endometrial 
vascularity. 
 
In the present study, there was no significant 
difference in the number of follicles measuring 
>15 mm on the day of hCG administration in the 
previous cycle and L-Arginine treatment cycle. 
This finding suggests that L-Arginine improves 
endometrial growth by improving endometrial 
blood flow rather than stimulating follicular 
growth. 
 
A previous pilot study appears to be in 
agreement with our study In that study, 9 
patients whose endometrial thickness measured 
<8mm in the previous cycle, received L-Arginine 
(6g/d) in the subsequent cycle. Out of 9 patients, 
6 (87%) patients developed an endometrium 
measuring > 8mm, 8 (89%) improved radial 
artery-resistance index and 1 patient (11%) 
conceived during treatment cycle which was 
statistically significant. However, there was no 
significant difference in the number of follicles 
measuring > 15 mm as was detected in our 
study (Takasaki et al., 2010). 
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Table 1. Characteristics of patients in a study of the of role of L-Arginine on  
endometrial thickness in IUI cycles 
 
 
Patient characteristics Statistical details 
 

Number of Patients 

Age (years) 

BMI (kg/m2) 

Duration of Infertility (years) 

FSH (mIU/ml) 

Anti-Mullerian (ng/ml) 

 

30 

27.6 + 4.07 

22.94 + 3.36 

5.67 + 2.97 

5.79 + 1.27 

5.19 + 1.29  

 

 

Type of Infertility (n/ %) 

Primary  

Secondary  

 

 

24/ 80 

6/ 20 

 

 

Infertility Diagnosis (n/ %) 

Polycystic Ovarian Syndrome 

Male Factor 

Unexplained  

 

 

4/ 13.3 

7/ 23.3 

19/ 63.3 

 

 
 
 
 
Table 2. Endometrial thickness before and after L-Arginine supplementation 
 
Endometrial 

Thickness (mm) 

Previous Cycle 

n=30 

L-Arginine 

Treatment Cycle 

n=30 

P-value 

< 7 30 6 <0.001 

>7 0 24 
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Table 3. Endometrial thickness before and after L-Arginine supplementation 
according to pregnancy outcome 
 
 
Description All Patients 

n=30 

Patients who 

Conceived 

n=5 

Patients who did 

not Conceive 

n=25 

Endometrial Thickness 

(mm) in 

Previous Cycle  

6.02 + 0.761 6.6 + 0.472 5.9 + 0.753 

Endometrial Thickness 

(mm) in 

Arginine Treatment Cycle 

7.69 + 1.0251 8.26 + 0.952 7.6 + 0.993 

Change in Endometrial 

Thickness (mm) 

1.67 + 1.20 1.66 + 0.644 1.69 + 1.174 

Values are mean + SD based on T-tests, p<0.05 denotes significance. 
1p <0.001; 2p<0.004; 3p <0.001;4p 0.955 
 
 
 

Table 4. Endometrial blood flow before and after L-Arginine supplementation 
 
Description Previous Cycle n=30 L-Arginine Treatment 

Cycle n=30 

P-value 

Zone 1 3 1 < 0.001 

Zone 2 27 13 

Zone 3 0 16 

 
 
 
Table 5. Follicles measuring >15 mm before and after L-Arginine supplementation 
 
Follicles>15mm Previous Cycle 

n=30 

 Arginine Treatment 

Cycle n=30 

P-value 

1 22 26 0.255 

2 6 4 

3 2 0 
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One study by Battalgia et al., (1999) found the 
role of L-Arginine in improving IVF outcomes in 
poor responders. In this study, 34 poor 
responder patients were recruited in two groups 
for IVF, either to flare agonist protocol with FSH 
alone (n=17) or in flare agonist protocol with 
FSH plus oral L-Arginine (n=17). The number of 
oocytes collected were higher in the arginine 
group. The plasma levels and follicular levels of 
L-Arginine, citrulline and NO2-/ NO3- 
concentration and follicular levels of IGF-1 were 
significantly higher in the arginine group 
compared to the non-arginine group. There was 
also significant improvement in the doppler 
measurements in the arginine group compared 
to the non-arginine group. 3 patients conceived 
in the arginine group whereas no patient 
conceived in the other group. 
 
In our study, 16.7% conceived in the following 
treatment cycle with arginine supplementation 
which can be considered quite remarkable, 
when a combined analysis of literature on 
unexplained infertility by Guzick et al., (year 
needed) is considered. According to this 
retrospective analysis of 45 published reports, 
the pregnancy rate was estimated to be 4% per 
cycle for control cycles and IUI, 8% per cycle for 
superovulation cycles, and 18% for 
superovulation and IUI (Guzick et al., 1998). 
 
In our study, no side effects were reported by 
the patients.  
 

Conclusion  

 
This study showed that L-Arginine might be 
associated with increased endometrial 
thickness, improved vascularity, and improved 
clinical pregnancy rates in women with a thin 
endometrium. However, the present study is a 
pilot study with a small number of subjects. A 
prospective randomized controlled trial with 
larger samples is needed to demonstrate the 
efficacy of this treatment for thin endometria. 
 
 

Limitations  
 
Similar to other studies on this subject, our study 
also had a small sample size. As there was no 
control group in our study, some may argue that 
endometrial thickness and vascularity might 

have increased in the subsequent cycle without 
any supplementation. 
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