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Introduction
Adequate growth of the endometrium is an important factor for 

successful implantation. Some authors have reported that there is a 
steady and gradual increase in pregnancy rates as endometrial thickness 
increases [1]. When endometrial thickness is <6 mm, the probability of 
achieving a full-term pregnancy decreases [2]. In order to maximize 
pregnancy rates, endometrial thickness from 8 mm to 14 mm was 
suggested [3]. There were 0.3% of patients in our center did not reach 
6 mm as a thin endometrium [2]. In our center, endometrial thickness 
<6 mm is a criterion for fresh IVF cycle cancellation and all embryos 
will be cryopreserved with hoping for better endometrium growth 
in future Frozen Embryo Transfer (FET) cycles. However, improving 
endometrial growth in such patients is very difficult. 

Until now, there are no standard treatment guidelines for thin 
endometrium in reproductive medicine. The main treatment for thin 
endometrium include three types: firstly, increasing serum E2 levels, 
such as oral or vaginal estrogen administration [4] and low-dose HMG 
administration [5], extended estrogen administration [6]. Secondly, 
improving the uterine blood flow and treating fibrosis, such as low-
dose aspirin [7], vaginal sildenafil citrate [8], pentoxifylline, vitamin 
E [9,10], l-arginine, sildenafil citrate [11], electroacupuncture [12], 
neuromuscular electrical stimulation [13]. Thirdly, using bone marrow 
stem/progenitor cells [14] or cytokine such as Granulocyte - Colony 
Stimulating Factor (G-CSF) [15] for intrauterine administration. In 
2008, a review summarized that various modalities proposed for the 
treatment of thin endometrium seemed to be useless and inefficient 
from an evidence-based medicine point of view [16]. However, whether 
the new method of G-CSF indeed improves pregnancy chances in 
patients with thin endometrium remains undetermined and subject 
to properly designed prospectively randomized clinical trials [15]. 
Effective and convenient treatments are therefore still urgently needed.

We report three cases with recurrent thin endometrium <6 mm 
and unresponsive to maximal extended estrogen therapy. They were 
managed successfully with tamoxifen treatment and all conceived.

Materials and Methods
The study was reviewed and approved by the Ethical Review Board 

of Nanfang Hospital, Southern Medical University. Written informed 
consent was obtained from the three patients.

The three patients were all found to present a thin endometrium of 
<6 mm with a triple-line type by transvaginal ultrasound on the hCG 
administration day in IVF cycles. They underwent repeat observation 
with transvaginal ultrasound either during abandoned treatment cycles 
or in natural cycles after the failed attempts. 

Patient 1 was 37 years old. She had a history of artificial abortion. 
She was diagnosed as infertility for endometriosis and pelvic adhesions. 
Her menses was reported to be within normal ranges, with a 26 
to 30 day cycle and 4 to 5 days of bleeding. She had no history of 
tuberculosis. She had two cycles of intracytoplasmic sperm injection for 
teratozoospermia of her husband. In the first ICSI cycle, she performed 
embryo transfer with endometrium thinner than 6 mm, but did not 
conceive. In the second ICSI cycle, she asked for cryopreserving all the 
four embryos, hoping for better endometrium in future FET cycles. 
Then she had two natural cycles, two HRT cycles with aspirin 100 
mg per day, one ovulation cycle with letrozole stimulation to prepare 
endometrium. However, the endometrial thickness did not exceed 6 
mm in the 5 cycles. Then she was suggested to use 20 mg of tamoxifen 
for 5 days. 
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Abstract
Objective: To analyze whether the use of tamoxifen is a feasible option in repeated unresponsive thin 

endometrium (<6 mm) with standard treatment options.

Methods: Three consecutive women undergoing Frozen Embryo Transfer (FET) who, after standard endometrial 
preparation, still showed thin endometrium (<6 mm). They were all given with tamoxifen treatment.

Results: Successful endometrial expansion to at least 7.7 mm after tamoxifen treatment in three patients 
previously with thin endometrium in abandoned IVF cycles, natural cycles and extended estrogen treatment cycles 
with aspirin. All the three patients performed embryo-transfer, and they all conceived. One singleton stopped growing 
on gestational week 8. Two deliveries produced three healthy children. 

Conclusion: In patients of recurrent thin endometrium, regardless of whether abandoned IVF cycles, natural 
cycles or extended estrogen treatment cycles with aspirin, tamoxifen treatment may be a successful alternative 
approach. 

Successful Pregnancy in Recurrent Thin Endometrium with New Uses 
for an Old Drug
Xin Chen and Shi-ling Chen*
Center for Reproductive Medicine, Department of Gynecology and Obstetrics, Nanfang Hospital, Southern Medical University, Guangzhou, Guangdong, People’s 
Republic of China

http://www.rbmojournal.com/search/quick?search_area=journal&search_text1=tamoxifen&restrictName.rbmo=rbmo
http://dict.cn/until now
http://dict.cn/adhesions
http://dict.cn/tuberculosis


Page 2 of 5

Volume 1 • Issue 2 • 1000110J IVF Reprod Med Genet
ISSN: 2375-4508 JFIV, an open access journal

Citation: Chen X, Chen Sl (2013) Successful Pregnancy in Recurrent Thin Endometrium with New Uses for an Old Drug. J IVF Reprod Med Genet 
1: 110. doi:10.4172/2375-4508.1000110

Patient 2 who was a 30-year-old nulliparous patient had an IVF 
cycle for tubal infertility and PCOS. She had no history of uterine 
interventions and tuberculosis. Her endometrium was 5.0 mm in IVF 
cycle and embryo transfer was suggested to cancel and 9 embryos was 
cryopreserved. She performed embryo transfer in the subsequent HRT 
cycle even though the thickest endometrium was only 4.4 mm. Two 
compact stage embryos with 5% fragment were transferred but she did 
not conceive. Then she had another HRT cycle with aspirin 100 mg per 
day and two natural cycles to prepare endometrium, but the thickest 
endometrium was <6 mm in the three cycles. So we gave her one cycle 
with tamoxifen 20 mg per day for 5 days. 

Patient 3 who was 29-year-old had a history of ectopic pregnancy. 
She had an IVF cycle for tubal infertility. Her endometrium was 5.0 mm 
on the hCG administration day in her IVF cycle and she was suggested 
to cancel embryo transfer. She asked for performing embryo transfer in 
the subsequent HRT cycle when the thickest endometrium was 6.2 mm 
but did not conceive. Then she had another two natural cycles and three 
HRT cycle with aspirin 100 mg per day to prepare endometrium, but 
the thickest endometrium was <6 mm in the 5 cycles. So we gave her 
one cycle with tamoxifen 20 mg per day for 5 days.

Results
The endometrium of patient 1 was 5.9 mm on the planned embryo 

transfer day in the second ICSI cycle as showed in Figure 1. The thickest 
endometrium and serum hormone levels in her six cycles after the 

second ICSI cycle were summarized in Table 1. In the tamoxifen cycle, 
her endometrial thickness was 5.2, 5.7, 6.1, and 7.7 mm on 3, 6, 9, and 
11 days after tamoxifen withdrawal, respectively. Her serum E2 and LH 
concentrations on 6 days after tamoxifen withdrawal were 598.7 pg/mL 
and 11.8 mIU/mL, respectively. On 9 days after tamoxifen withdrawal, 
the dominant follicle was found to disappear. On 11 days after tamoxifen 
withdrawal, her serum E2, LH, and P concentrations were 162 pg/mL, 
8.27 mIU/mL, and 11.79 ng/mL, respectively. It was decided to warm 
the vitrified embryos on 12 days after tamoxifen withdrawal and 
transfer embryos on the next day. Both embryos were found to only 
one viable, and then a 6-cell embryo with 5% fragment was transferred. 
Eleven days after embryo transfer, serum ß-hCG was found to be 171.2 
mIU/mL. Two weeks later clinical heart activity was observed with 
transvaginal ultrasound. The gross malformation screening is normal. 
Currently the patient has given a birth to a healthy child. 

The thickness of endometrium, the diameter of the dominant 
follicle and serum hormone levels in tamoxifen treatment cycle of 
patient 2 and patient 3 were summarized in Table 2.

The endometrial thickness of patient 2 was 6.4 mm 3 days after 
tamoxifen withdrawal. Seven days after tamoxifen withdrawal, 
her endometrial thickness was 7.8 mm and serum E2, LH, and P 
concentrations were 107.0 pg/mL, 12.88 mIU/mL, and 0.492 ng/mL, 
respectively. No follicle sized >10 mm was observed in this cycle. 
Luteal phase supplement was achieved with progesterone in oil 60 mg 
i.m. per day from 7 days after tamoxifen withdrawal and 4 days later 

A B

Figure 1: Transvaginal ultrasound images demonstrating endometrial thickness of patient 1 on the planned embryo transfer day in IVF cycle (A) and 2 days before 
embryo transfer in tamoxifen treatment cycle (B).

Cycle Thickest endometrium (mm) E2 (pg/mL) LH (mIU/mL) P (ng/mL)

1 NC 5.8 216.1 13.47 0.463
2 HRT 5.7 150.8 17.55 0.560

3 NC 5.8

4 HRT 5.5

5 Letrozole 5.9 344 23.87 0.753

6 Tamoxifen Days after tamoxifen withdrawal Thickness of endometrium (mm) The diameter of the dominant follicle (mm)

3 5.2 9

6 5.7 16 598.7 11.8

9 6.1 Ovulated

11 7.7 162 8.27 11.79

NC = Natural Cycle; HRT = Hormonal Replacement Therapy. 
Table 1: The thickest endometrium and serum hormone levels by the FET cycle after the second ICSI cycle of patient 1.
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three compact stage embryos with 5% fragment were transferred. She 
achieved a triplet pregnancy (Figure 2). On gestational week 8 she was 
performed fetal reduction. Now, the patient has delivered two healthy 
children.

The endometrial thickness of patient 3 was 4.3, 6.1, and 8.1 mm on 
2, 6, and 8 days after tamoxifen withdrawal, respectively. Her serum E2, 
LH, and P concentrations on 8 days after tamoxifen withdrawal were 
794.8 pg/mL, 105.4 mIU/mL, and 1.88 ng/mL, respectively. Five days 
later, a 10-cell embryo with 5% fragment and a 9-cell embryo with 10% 
fragment were transferred. Eleven days after embryo transfer, serum 
ß-hCG was found to be 290 mIU/mL. Two weeks later clinical heart 
activity was observed. Unfortunately, the singleton  stopped growing 
on gestational week 8, but villus chromosomal examination showed 
normal karyotype. 

Discussion
We here report three IVF patients who recurred thin endometrium 

<6 mm in spite of extended estrogen therapy and aspirin administration 
in frozen embryo transfer cycles. All the three patients have experienced 
at least 3 other unsatisfactory alternative treatments cycles and cycles 
cancellation. However, they all achieved thicker endometrium than 
ever before with tamoxifen treatment and conceived.

Tamoxifen, the first selective estrogen receptor modulator class of 
drugs available for clinical use, is approved as a highly effective agent 
for the prevention and treatment of breast cancer. However, the long-
term use of tamoxifen is associated with endometrial thickening, 
dysfunctional uterine bleeding, endometrial polyps, endometrial 
hyperplasia, and endometrial cancer [17]. Understanding the relevant 
molecular mechanism of tamoxifen inducing endometrial growth is 
important for using it properly. Some authors found that tamoxifen 
associated increase in total estrogen metabolites and suggested that 
tamoxifen increased the local estrogen biosynthesis in endometrial cells 
[18]. The increase in total estrogen metabolites induced by tamoxifen 

could be explained with the finding that tamoxifen stimulates the GPR30 
Estrogen Receptor (GPER), which in turn, activates the Steroidogenic 
Factor 1 (SF-1), which is a transcription factor that induces aromatase 
expression in endometrial cells [19]. Therefore, the proliferative action 
of the endometrium induced by tamoxifen is mediated, at least in part, 
by modulating estrogen biosynthesis and metabolism. This may in 
part explain the higher serum E2 level in tamoxifen cycle (598.7 pg/
mL) than any other treatment cycle of patient 1 when serum LH level 
was >10 mIU/mL (Table 1). However, the behaviour of tamoxifen in 
human endometrium is inconsistent and its particular form of agonistic 
profile does not completely overlap with the effect of estrogen [20]. A 
study has found that tamoxifen up-regulates the expression of Ki67 
which is a marker of proliferation and tamoxifen also up-regulates the 
expression of IGF-1 [21]. Thus, the mechanism of tamoxifen increasing 
the endometrial thickness may include two sides: estrogen pathway and 
non- estrogen pathway. 

Anecdotal case reports are important to establish precedents 
for patients’ consulting service in our clinical practices and allow 
patients to make decisions with various treatment approaches. They 
also provide clues for further randomized clinical trials. Some studies 
have shown that the endometrial effect of tamoxifen is associated with 
treatment duration, cumulative dose [22] and possibly daily dose [23]. 
In our study, all the three patients who failed to develop thick enough 
endometrium of at least 6 mm with at least 3 prior cycles including 
natural cycles, extended estrogen treatment cycles with aspirin or 
letrozole stimulation cycle, but achieved significant endometrial 
growth and successfully conceived after 20 mg daily of tamoxifen for 
five days administration. These implied that 20 mg daily of tamoxifen 
for five days may be enough for thin endometrium treatment. However, 
we emphasize that this is a preliminary observational stud and a 
final judgment on the degree to which tamoxifen treatment affects 
endometrial thickness awaits prospectively randomized clinical trials, 
these cases alone suggest that tamoxifen treatment obviously enhances 
endometrial thickness. 

Patient Days after tamoxifen withdrawal Thickness of endometrium (mm) The diameter of the biggest follicle (mm) E2 (pg/mL) LH (mIU/mL) P (ng/mL)

2 3 6.4 9

7 7.8 8 107.0 12.88 0.492

3 2 4.3 11.5

6 6.1 17.5

8 8.1 21 794.8 105.4 1.88

Table 2: The thickness of endometrium, the diameter of the dominant follicle and serum hormone levels in tamoxifen treatment cycle of patient 2 and patient 3.

A B

Figure 2: Transvaginal ultrasound images demonstrating intrauterine pregnancy of patient 1 (A) and triplet pregnancy of patient 3 before fetal reduction (B).
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The elimination half-life of tamoxifen is 86 hours [24]. Tamoxifen is 
known to be metabolized to its 4-hydroxyl and N-desmethyl metabolites 
by the P450 enzymes. Both metabolites which are intermediate to the 
formation of endoxifen are considered to contribute to the effect of 
tamoxifen. Endoxifen was found to have a hundred fold more potent 
than tamoxifen with respect to estrogen receptor binding activity, while 
similar to that of 4-hydroxy-tamoxifen and estradiol. Prior work has 
shown that endoxifen concentrations are 10-fold lower than tamoxifen 
but 10-fold higher than 4-hydroxy-tamoxifen, indicating that it is likely 
to serve as a more active contributor to the antagonism of the estrogen 
receptor than 4-hydroxytamoxifen or even tamoxifen itself. Tamoxifen 
and its metabolites need more time to clear and their biological activity 
may retain for weeks after drug withdrawal. These may explain the 
persistent increase of endometrium after tamoxifen withdrawal even 
though patient 1 ovulated and patient 2 had no dominant follicle 
growing. Furthermore, review literature summarized that the majority 
of tamoxifen exposed infants were normal but the ascertainment of 
teratogenic effects from tamoxifen will best be determined by data from 
teratogen registries [25]. In our study, embryo transfer was performed 
at least 10 days after drug withdrawal. All these children are healthy. 

 In conclusion, when the clinician is faced with a repeat thin 
endometrium, the patient’s status and wishes should be assessed. 
Clinicians should try hard to use all kinds of methods for them. 
Tamoxifen of 5 days administration appears to be an option that will 
likely result in obvious increasing thickness of endometrium and 
improving implantation. It may be a promising alternative for patients 
with thin endometrium.

Conclusion
Patients with recurrent thin endometrium achieved significant 

endometrial expansion after tamoxifen treatment and conceived 
after embryos transfer. Tamoxifen is a promising alternative for this 
condition.

Highlights:

• Tamoxifen is an old drug but this is a new use to treat recurrent 
thin endometrium.

• Patients with recurrent thin endometrium conceived after 
embryos transfer with tamoxifen treatment.

• This approach may improve implantation of embryos.

• The mechanism was explained.
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