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Prognostic prediction value of Endometrial Thickness and Endometrial

Patterns for the Clinical Pregnancy Outcome during Frozen Embryo Transfer*
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ABSTRACT Objective: To evaluate the predictive value of endometrial patterns and endometrial thickness on clinical pregnancy
outcome during frozen embryo transfer. Methods: A retrospective analysis was conducted in 1521 frozen-thawed embryo transfer cycles
from Wuhan University Zhongnan Hospital between 2013 and 2016. According to the different endometrial thickness, the patients were
divided into 4 groups: £ 6 mm, 6.1-8.0 mm, 8.0-12 mm, >12.0 mm. According to the endometrial patterns, the patients were divided into
3 groups: type A, B, C. Ages, numbers of embryos transferred per cycle ,methods of preparing endometrium, ratio of blastocysts, clinical
pregnancy rate and live birth rate were measured. ROC curve was used to analyze the predictive value on the outcomes of pregnancy.
Stepwise regression analysis was used to analyze the relationship between endometrial thickness, patterns, age, the ratio of blastocysts
and pregnancy rate. Results: 1521 cycles were divided into 4 groups according to endometrial thickness. There are 96 cycles, 454 cycles
893cycles and 78 cycles in four groups. The mean age of the 4 groups is 34.1% 5.5 years, 33.3 + 5.4 years, 32.5+ 5.2 years, 33.7+ 6.0
years(P<0.01). The pregnancy rate was 31.3% with 6mm or less endometrial thickness. The pregnancy rate was 48.5%, 51.8% and 47.4%
(P<0.05) The live birth rate in 4 groups were as follows: 18.8%, 37.7%, 44.6%, 39.7%(P<0.05). All the cycles were divided into 3 groups
according to endometrial patterns, type A, B, C. There are 920 cycles, 189 cycles and 412cycles in 3 groups. The average age of 3
groups were as follows: 32.3+ 5.1years, 33.0+ 5.7 years, 34.2+ 5.5 years (P<0.05). The pregnancy rate and the live birth rate in 3 type
endometrial patterns showed no significant difference (P>0.05). The area under ROC curve was 0.534 (95% C I 0.505-0.564) with

endometrial thickness. The area under ROC curve was 0.526 (0.476-0.955) with endometrial pattern. There is no association with
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endometrial thickness (OR=1.054, P=0.05), endometrial patterns (OR=0.864) and pregnancy rate after adjusting for confounders such as
age (OR=0.929, P<0.001), the ratio of blastocysts (OR=1.595, P<0.001) with stepwise regression analyze. Conclusion: Although the

pregnancy rate was decreased in less endometrial thickness, but endometrial thickness and patterns can't predict the clinical pregnancy

rate. Age and the potential to form the blastocyst are the indicators for predicting clinical pregnancy rate.
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Table 1 Baseline characteristics of patients with different endometrium thickness

< 6 mm 6.1-8.0 mm 8.1-12.0 mm >12.0 mm p
cycles 96 454 893 78
Age(years) 341+ 55 333+ 54 325 5.2 33.7¢ 6.0 0.002
Duration of infertlity 42+ 32 4.5% 3.1 4.5+ 3.0 43+ 3.8 0.422
(years)
Number of embryos transfer 1.9+ 0.5 1.9+ 0.4 2.0+ 0.4 2.0 0.5 0.650
Protocal of endometrium prepared(%) 0.212
1 8.3(8/96) 12.6(57/454) 11.1(99/893) 6.4(5/78)
2 47.9(46/96) 40.3(183/454) 39.0(348/893) 33.3(26/78)
3 34.4(33/96) 37.4(170/454) 38.4(43/893) 41.0(32/78)
4 9.4(9/96) 9.7(44/454) 11.5(103/893) 19.2(15/78)
Etiology of infertility(%) 0.453
Tube and uterine factor 63.6(61/96) 60.2(273/454) 60.7(542/893) 64.3(50/78)
Ovulation disorder 10.4(10/96) 13.3(61/454) 15.4(137/893) 12.1(9/78)
Male factor 17.7(17/96) 15.4(97/454) 16.8(150/893) 13.4(11/78)
Unexplained factor 8.3 (8/96) 11.1(50/454) 7.1 (64/893) 10.2(8/78)
Ratio of blastocyst transplantation(%) 38.5(37/96) 33.9(154/454) 35.4(316/893) 29.5(23/78) 0.604
Clinical pregnancy(%) 31.3(30/96) 48.5(220/454) 51.8(463/839) 47.4(37/78) 0.002
Live birth pregnancy(%) 18.8(18/96) 37.7(171/454) 44.6(398/893) 39.7(31/78) 0.000
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Table 2 Baseline characteristics of patients with different endometrial patterns
Pattern A Pattern B Pattern C P
Cycles 920 189 412
Age(years) 323+ 5.1 33.0% 5.7 342+ 55 <0.001
Number of embryo transfer 2.0+ 04 2.0+ 0.5 1.9+ 04 0.112
Protocal of endometrium prepared 0.685
1 9.7(89/920) 9.0 (17/189) 6.8(28/412)
2 52.2(480/920) 55.6 (105/189) 55.8(230/412)
3 30.2(278/920) 28.6 (54/189) 29.9(123/412)
4 7.9(73/920) 6.9 (13/189) 7.5(31/412)
Ratio of blastocyst transplantation(%) 37.0(340/920) 22.2(42/189) 35.9(148/412) <0.001
Clinical pregnancy rate(%) 51.2(471/920) 46.6(88/189) 46.4(191/412) 0.191
Live birth rate(%) 42.1(387/920) 36.0(68/189) 37.1(153/412) 0.115
ROC Curve ROC Curve
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Fig. 1 ROC curves of endometrial thickness and patterns to predict the clinical pregnancy
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Table 3 Stepwise regression analysis of the correlation between independent factors and pregnancy rate

95% C.Lfor EXP(B)
B S.E. Wald Sig. Exp(B)
Lower Upper
Step 1° endometrial thickness .052 .027 3.835 .050 1.054 1.000 1.110
Constant -487 240 4.113 .043 .614
Step 2* Type A 3.313 191
Type B 194 119 2.660 .103 1.214 962 1.532
Type C .008 .176 .002 .963 1.008 714 1.424
Constant -.146 .099 2.181 .140 .864
Step 3¢ Age of female -.076 .010 55.400 .000 927 .908 945
Constant 2.477 .340 53.170 .000 11.910
Step 3- Age of female -.074 .010 51.362 .000 929 910 948
Ratio of bastocyst 467 11 17.633 .000 1.596 1.283 1.985
Constant 2233 345 41.767 .000 9.325

a. Variable(s) entered on step 1: endometrial thickness
b. Variable(s) entered on step 1: three types of endometrial patterns
c. Variable(s) entered on step 1: age

d. Variable(s) entered on step 2: ratio of blastocyst transfer

FHZE PGS UE S AR B IRCT, (E3 AN RE YRR 174 P
JE AR SCBR R IR PRIER R B B A ENARZ PO Bl
PR R SRy 5205 I R0 B O S IR i AT RS A B AT,
JA SRR R 77 ) O 2Ok b S BT R BT RE R INIR , Tk
& BRI B AT D3 Fe B i) B 2L IR NG B DS-6 KRR, A
HIFSEE A [T U3 7 Wk RS A 22 0 12 I 04 R i DG L 1) A i A
ARG R AR SE 55 SRR B S R i PR A Ui = S A2 AR [ B
SPIIRIAEY 1.6 7%, UEITIRAR (9 2 7 9 REATD SR 2 T s PR 4
R FE B, Lt B 7R R 5 R ) anfE] A7 D3 SRR
R IG B SEWRAFAE R TS B0 T 7T LA 5675 SERS A ke 345 1
SR RES R o

MR R EES 78 HCG RFLH C Y PN 5 1 5 Hh 2238
FOKPRE B R P EEI , A R AN B Y IR Il 3K e 2
WK BT W3E 25, W22 KT (>1.5 ng/mL)-5 1l FRAE
HRACFEAR AR o (E IS4 R A X0 fi ke 1 B S 3
Kuc PIRE AWFFEIN gy ALBE ] P12 25 78 GnRH #1770 7 38
TSRS R BARSE, 75 FET JAH AT R4 T 58 B
A IMEA, FR RIS T SR HE TN 7 SR8 AR I PR AT R 2 S
5 HCG HZHK IR EMI . I IE AT 5EZ 4 Bl 35y
HrRTUER , PR RS [ A1 25 BEAS T s PR AT R Js

WFFESE AR S RIR T8 AR = 6 mm 2 I PRIE YR S ECHAL
YUIRTT AR5 PO IR E Ry PR S [l P FE 25 T PR e
BRI BN OHE, B 5 IR & B RORE , IER Y
ST T s PR A W3 ) S R 2R o e PR L A0 PR ) P2
il PR [l PR SR BUR B R A S IS 1Y

RWFTEA L ZAEAE T W TS ZEANG B 73 b ] REA 32
Wi F) P9 28 R B 4 A>T BEIR A% 3R DA O i PR 3R f)
PN (E, FURA AT RER A AE A ALY AT BE R TR A I RATAE

T B L RISk TR PTRERZ IR K 5. 73 AMIT5EH =6 mm
P K >12 mm P B D T RE S AF (eI e i o o 5 22
SRR IFTERARLIESK

% % 3¢ #Hf(References)

[1] Freidler S, Schenker JG, Herman A, et al. The role of ultrasonography
in the endometrial receptivity following assisted reproduction
treatment: a critical review [J]. Hum Reprod Update, 1996, 2 (4):
322-335

[2] Samara N, Casper RF, Bassil R, et al. Sub-endometrial contractility or
comprter-enhanced 3-D modeling scoring of the endometrium before
embryo transfer:are the better than meauring endometrial thickness?
[J]. J Assist Reprod Genet, 2019, 36(1): 139-143

[3] Al-Ghamdi A, Coskun S, Al-Hassan S, et al. The correlation between
endometrial thickness and outcome of in vitro fertilization and
embryo transfer(IVF-ET) outcome[J]. Reprod Biol Endocrinol, 2008,
2(6): 37

[4] Chen S.L, Wu F.R, Luo C, et al. Combined analysis of endometrial
thickness and pattern in predicting outcome of in vitro fertilization
and embryotransfer: a retrospective cohort study [J]. Reprod Biol
Endocrinol, 2010, 24(8): 30

[5] Kasius A, Smit JG, Torrance HL, et al. Endometrial thickness and
pregnancy rates after IVF: a systematic review and meta-analysis [J].
Hum Reprod Update, 2014, 20(4): 530-541

[6] Rashidi BH, Sadeghi M, Jafarabadi M, et al. Relationship between
pregnancy rates following in vitro fertilization of intracytoplasmic
sperm injection and endometrial thickness and pattern [J]. Eur J
Obestet Gynecol Reprod Biol, 2005, 120(2): 179-184

[7] Kovacs P, Matyas S, Boda K, et al. The effect of endometrial thickness
on IVF/ICSI outcome[J]. Hum Reprod, 2003, 18(11): 2337-2341

[8] Cracjunas L, Gallos I, Chu J, et al. Conventional and modern markers



- 4256 -

MREYESSHE  biomed.cnjournalscom Progress in Modern Biomedicine Vol19 NO.22 NOV.2019

of endometrial receptivity: a systematic review and meta-analysis[J].
Hum Reprod Update, 2019, 25(2): 202-223

[9] Julian A. Gingold, Joseph A. Lee, Jorge Rodriguez-Purata, et al.
Endometrial pattern, but not endometrial thickness, affects
implatation rates in euploid embryo transfers[J]. Fertility and Sterility,
2015, 104(3): 620-628

[10] Brinsden PR. A textbook of in vitro fertilization and assisted
reproduction [M]. NewYork: The part heno Publishing Group Inc,
1999: 196

[11] Gardner DK, Lane M, Stevens J, et al. Blastocyst score affects
implantation and pregnancy outcome: towards a single blastocyst
transfer[J]. Fertil Steril, 2000, 73(6): 1155-1158

[12] Gonen Y, Casper RF. Prediction of implantation by the sonographic
appearance of the endometrium during controlled ovarian stimulation
for in vitro fertilization[J]. J In Vitro Fert Embryo Transf, 1990, 7(3):
146-152

[13] Zhao J, Zhang Q, Wang Y, et al. Endometrial pattern, thickness and
growth in predicting pregnancy outcome following 3319 IVF cycles
[J]. Reprod Biomed Online, 2014, 29(2): 291-298

[14] Dain L, Bider D, Levron J, et al. Thin endometrium in donor oocyte
recipients enigma or obstacle for implantation?[J]. Fertil Sterl, 2013,
100(5): 1289-95i

[15] Holden EC, Dodge LE, Sneeringer R, et al. Thicker endometrial
linings are associated with better IVF outcome: a cohort of 6331
women[J]. Hum Fertil(Camb), 2018, 21(4): 288-293

[16] Aboulghar MM, Mansour RT. Al-Inany HG, Aboulghar MA, et al.
Three dimensional volume versus endometrial thickness measurement
in prediction of IVF/ICSI outcome[J]. Middle East Fertil Soc J, 2005,
1(4): 63-67

[17] Dechaud H, Bessueille E, Bousquet PJ, et al. Optimal timing of
ultraonographic and Doppler evaluation of uterine receptivity to
implantation[J]. Reprod Biomed Online, 2008, 16(3): 368-375

[18] Riberio VC, Santos-Ribeiro S, De Munck N, et al. Should we
continue to measure endometrial thickness in modern-day medicine?
The effect on live birth rates and birth weight [J]. Reprod Biomed
Online, 2018, 36(4): 416-426

[19] Amir W, Micha B, Ariel H, et al. Predicting factors for endometrial
thickness during treatment with assisted reproductive technology[J].
Fetil Steril, 2007, 87(4): 799-804

[20] Gallos ID, Khairy M, Chu J, et al. Optimal endometrial thickness to
maximize live births and minimize pregnancy losses: Analysis of
25767 fresh embryo transfers[J]. Reprod Biomed Online, 2018, 37(5):
542-548

[21] Tan Zhang, Zhou Li, Xinlin Ren, et al. Endometrial thickness as a
predictor of reproductive outcomes in fresh and frozen embryo
transfer cycles[J]. Medicine, 2018, 97(4): 4e9689

[22] Check JH. Cohen R. Live fetus following embryo transfer in a woman
with diminished egg reserve whose maximal endometrial thickness
was less than 4 mm([J]. Clin Exp Obstet Gynecol, 2011, 38(4): 330-332

[23] Chen Y, Zhou C, Ma L, et al. Relationship between endometrial
thickness and pregnancy outcome in normal responder undergoing in
vitro fertilization and with transfer of two cleavage-stage embryos[J].
Journal of reproductive medicine, 2017, 62(1): 559-564

[24] Griesinger G, Trevisan S, Comette B. Endometrial thickness on the
day of embryo transfer is a poor predictor of IVF treatment outcome
[J]. Hum Reprod Open, 2018, 29(1): hox031

[25] Check JH, Choe JK, Amui J, et al. Evaluation of the importance of
late follicular phase endometrial echo patterns and pregnancy
outcome following embryo transfer by evaluating infertile donor/
recipient pairs[J]. Clin Exp Obstet Gynecol, 2011, 38(4): 318-319

[26] Kasius A, Smit JG, Torrance HL, et al. Endometrial thickness and
pregnancy rates after IVF: a systematic review and meta-analysis [J]
Hum Reprod Update, 2014, 20(4): 530-541

[27] Yang Wei, Zhang Tao, Li Zhou, et al. Combined analysis of
endometrial thickness and pattern in predicting cilinical outcomes of
frozen embryo transter cycles with morphological good-quality
blastocyst: A retrospective cohort study [J]. Medicine (Baltimore),
2018, 97(2): €9577

[28] Kuc P, Kuczynska A, Topczewska M, et al. The dynamics of
endometrial growth and the triple layer appearance in three different
controlled ovarian hyperstimulation protocols and their influence on

IVF outcomes[J]. Gynecol Endocrinol, 2011, 27(11): 867-873

(325 4246 TT)

[27] Imen T, Salma M, Khouloud C, et al. IL-1B\r, gene polymorphism
and serum levels in a Tunisian population with acute heart failure[J].
Biomark Med, 2017, 11(12): 1069-1076

[28] Mendiola AS, Cardona AE. The
neuroinflammatory diseases[J]. J Neural Transm(Vienna), 2018, 125

(5): 781-795

IL-18 phenomena in

[29] Lastfar A, Gogas H, Zloza A, et al. IFN-\ cancer immunotherapy: new
kid on the block[J]. Immunotherapy, 2016, 8(8): 877-888

[30] Prencipe G, Caiello I, Pascarella A, et al. Neutralization of
interferon-vy reverts clinical and laboratory features in a mouse model
of macrophage activation syndrome [J]. J Allergy Clin Immunol,
2017, 141(4): 1439-1449



