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연구목적: 전반적인 자궁내막증이 체외수정시술에 미치는 영향을 알아보고, 특히 stage III-IV 자궁내막

증을 갖는 불임환자 체외수정시술 결과에 대하여 알아보고자 본 연구를 시행하였다. 
연구재료 및 방법: 1998년 9월부터 2001년 9월까지 진단복강경을 통해 자궁내막증으로 진단된 환자 

중 체외수정시술을 시행 받은 91명 131주기를 대상으로 하였으며 이중 stage III-IV의 자궁내막증을 
갖는 환자는 27명 34주기였다. 비교군은 이시기에 진단된 순수 난관원인으로 체외수정시술을 시행한 
40명 56주기를 대상으로 하였다. 통계학적 검사는 Student's t-test와 Chi-square test를 시행하였고, p<0.05
를 유의성이 있는 것으로 판정하였다. 

결 과: 전체 자궁내막증 환자와 난관인자의 체외수정시술에서 두 군간의 나이는 31.6±3.3, 32.6±3.6
세로 비슷하였다. 채취된 난자의 수 (10.3±6.6 vs 11.7±5.1), 성숙난자 수 (7.4±4.7 vs 7.7±4.9), 수정율 
(70.2±32.4% vs 73.7±20.0%), Good embryo quality rate (8세포 (G1+G2)를 2PN의 개수로 나눈 값) (32.6% 
vs 32.4%) 및 배아이식 수 (4.6±1.4 vs 4.8±1.1)로 두 군간에 차이는 없었다. 또한 임상적 임신율의 경우

도 각각 30.7%, 42.8%로 비슷하였다. 중등도 및 중증의 자궁내막증과 난관인자의 비교에서 성숙난자 및 
채취된 난자의 개수는 각각 8.8±4.9, 7.7±3.9, 11.3±7.0, 11.7±5.1개로 두 군간에 차이는 없었다. 수정율은 
stage III와 IV 군에서 감소되는 경향을 보였으나 통계학적인 유의성은 없었다 (66.2±30.0% vs 73.7±20.0%). 
Good qulity embryo rate (GQER)는 stage III-IV 자궁내막증 환자군에서 22.0%로 순수 난관인자의 32.4%에 
비하여 감소하는 경향을 보였으나 통계학적인 유의성은 없었다 (p=0.15, Chi-square test). 배아이식 수의 
경우는 각각 4.7±1.5, 4.8±1.1개로 차이가 없었다. 배아이식 주기당 임상적 임신율의 경우는 stage III-IV 
군에서 25.0% (8/32), 난관인자 군의 42.8% (24/56)로 통계학적인 유의성은 없었으나 (p=0.06, Chi-square 
test), 중등도 및 중증의 자궁내막증을 갖는 환자에서 임신율이 감소하는 경향을 보였다. 

결 론: 체외수정시술시 자궁내막증이 임신율에 나쁜 영향을 미치지 않지만, 중등도 및 중증의 자궁

내막증을 갖는 불임환자의 체외수정시술에서는 임신율에 나쁜 영향을 끼칠 가능성이 있을 것으로 사료

된다. 
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Endometriosis is a common and enigmatic di- 

sease that has been linked to decreased fertility. 

The relationship between endometriosis and infer- 

tility is  still debated. 
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In vitro fertilization and embryo transfer (IVF-

ET) has become a recognized treatment of endo- 
metriosis -associated infertility. Using IVF -ET, it is 
possible to bypass the suspected deteriorated pel- 
vic condition or disturbed function. However, the 
results from IVF-ET cycles also are controversial. 

Some investigators have reported high success 
rates with IVF treatment.1~2 Other investigators, 
however, reported a poor outcome of IVF in pa- 
tients with endometriosis compared with tubal-
factor infertility.3~5 Many investigators also repor- 

ted that endometriosis can not impact PR and IR 
in IVF cycles.6~9 The role of IVF treatment accor- 
ding to stage by stage endometriosis are also con- 
troversial.4 

The purpose of this retrospective analysis to 

compared the impact of endometrisis on IVF and 
its outcomes between a group of patients who had 
stage III and IV endometriosis and a correspon- 
ding group with tubal factor infertility. 

 

MATERIALS AND METHODS 
 
We reviewed the medical records of 91 patients 

diagnosed with endometriosis who were under- 
going 131 cycles of IVF procedures in our unit 

between September 1998 and December 2001. Of 
these patients, 27 patients of 34 cycles with stage 
III and IV endometriosis included, categorized 
according to the revised classification of the 
American Fertility Society. Meanwhile, they were 

compared with an age-matched control group (56 
cycles, 40 patients) with only tubal factor infer- 
tility. 

Controlled ovarian stimulation was performed 
with long protocol of GnRH agonist (Lucrin Sub 

Q, Abott) and Pure FSH (Metrodine HP, Serono) 
and hMG (Pergonal, Serono). When at least two 
follicles reached 18 mm or more in diameter, 
10,000 IU of hCG (Profasi, Serono) was admini- 
stered. Transvaginal ultrasound-guided oocyte re- 

trieval was performed 36 hours after hCG admini- 
stration. Oocyte were suspended and inseminated 
in P1 medium, supplemented with 10% SSS. ET 

was performed after 72 hours at the eight cell 
stage. Good quality embryo rate (GQER) defined 
as a number of 8 cell grade I and II divided by 
number of 2PN. 

Statistical analysis was conducted using ?2 test, 

Student's t-test. The results are presented as mean± 
SD. 

 
RESULTS 

 

Table 1 compares the IVF outcome in patients 
with all stage of endometriosis and those who had 
tubal factor infertility. The age of patients, number 
of total IVF cycle were not significantly different 
between the groups. Similarly, the number of oocy- 

tes retrieval, and number of embryos transferred 
in each group were comparable. The pregnancy 
rates were comparable in women with endome- 
triosis  patients and with tubal factor patients. 

Table 2 compares the outcome in patients with 

minimal to mild (stage I-II) endometriosis and 
those who had moderate to severe endometriosis 
(stage III-IV). although stage III-IV patients appe- 

Table 1. Comparison between all stages of EMS and 
tubal factor 

 Endometriosis 
(n=131) 

Control 
(n=56) 

Age 31.6±3.3 32.6±3.6 

Total cycle  1.6±1.0  1.3±0.6 

No. of oocyte retrieval 10.3±6.6 11.7±5.1 

Mature oocytes  7.4±4.7  7.7±3.9 

FR (%)  70.2±32.4  73.7±20.0 

GQER (%)  32.6±29.1  32.4±24.7 

No. of ET  4.6±1.4  4.8±1.1 

PR Per ET (%) 31 (40/129) 42.8 (24/56) 

NS 
GQER: good quality embro rate (8 cell (GI+GII)/2PN)
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ared to have significantly higher number of mature 
oocytes, the GQER was significantly lower in 
stage III-IV. The pregnancy rate, however, was not 
significantly different between the groups. 

Table 3 compares the IVF outcome in patients 

with stage III-IV endometriosis and those who had 
tubal factor infertility. The data showed a reduced 
GQER and pregnancy rate among patients with 
stage III-IV compared with tubal factor patients 
(p=0.04). But there was no significant statistical 

difference in pregnancy rate (p=0.06, ?2). 
 

DISCUSSION 
 
The association between endometriosis  and in- 

fertility has been extensively reported. Much of 
the controversy exists because in many cases there 
is no clear mechanism by which endometriosis 
might be causing infertility. 

IVF-ET has become a common technique to 

help women with endometriosis -associated infer- 
tility.6 Some investigators reported a poor outcome 
of IVF in patient with endometriosis compared 
with tubal infertility.3~5 However, other authors 
reported that pregnancy rates were comparable in 

women with or without endometriosis.6~9 The 

impact of endometriosis stage on IVF-ET was 
also controversial. Azem et al (1999)4 reported that 
patients with advanced endometriosis have poorer 

outcome. However, Olivennes et al (1995)6 repor- 
ted that PRs were comparable between women 
who had endometriosis and those who did not. 
Dmowski et al (1995)7 reported that IVF success 
rates were comparable in women with and without 

endometriosis regardless of the stage of the endo- 
metriosis. 

Our study shows that the number of oocyte 
retrieved and fertilization, good quality embryo 
rate and pregnancy rate were similar to patients 

with tubal factor. Our results did not find a signi- 
ficant difference between pregnancy rates and the 
stage of endometriosis. But interestingly, GQERs 
were significantly decreased in patients with stage 
III-IV endometriosis, the PRs were similar to pati- 

ents with stage I-II endometriosis. Out study, how- 
ever, shows that patients with moderate to severe 
endometriosis have a tendency toward lower pre- 
gnancy rate than patients  with tubal infertility. 
(p=0.06) 

In patients with endometriosis, we find that the 
number of oocytes retrieved and fertilization rates 
were similar to patients with tubal factor, the em- 
bryo quality was significant decreased in patients 

Table 2. Comparison between stage I-II and stage 
III-IV endometriosis 

 Endometriosis 
stage I-II (n=97) 

Endometriosis 
stage II-IV (n=34)

Age 31.6±3.5 31.1±2.8 

Total cycle  1.6±1.0  1.8±1.0 

No. of oocyte 
retrieval 

10.0±6.4 
 

11.3±7.0 
 

Mature oocytes  6.9±4.5  8.8±4.9* 

FR (%)  71.6±33.2 66.2±30.0 

No. of ET  4.5±1.4 4.7±1.5 

GQER (%)  36.4±30.0 21.6±20.0† 

PR Per ET (%) 33.3 (32/96) 25.0 (8/32) 
*p=0.04,  †p=0.01 

Table 3. Comparison between stage III-IV endometr-
iosis and tubal factor 

 Endometriosis 
stage III-IV (n=34)

Tubal factor 
(n=56) 

Age 31.1±2.8 32.6±3.6 

No. of oocyte 
retrieval 

11.3±7.0 
 

11.7±5.1 
 

Mature oocytes  8.8±4.9  7.7±3.9 

FR (%)  66.2±30.0  73.7±20.0 

GQER (%)  22.0±20.1  32.4±24.7* 

No. of ET  4.7±1.5 4.8±1.1 

PR Per ET (%) 25.0 (8/32) 42.8 (24/56)† 
*p=0.04,  †p=0.06 
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with moderate to severe endometriosis. 

Good quality embryo may be another consequ- 
ence of alterations within the oocyte. Endome- 
triotic lesions produce different cytokines such as 
IL-1ß, IL-6, TNF-a. We hvae recently carried out 
a pilot study on the effect of endometriosis on 

IVF outcomes on the basis of the measurement of 
estradiol, progesterone, IL-1ß, IL-6, VEGF in fol- 
licular fluid of patients with endometriosis under- 
going IVF. It has been indicated that there was a 
significant increase of IL-1ß level in follicular 

fluid of patients with severe endometriosis (not 
published). The present study, however, gives no 
indication of abnormal folliculogenesis and lower 
fertilization rate. A previous study by Brizek et al 
(1995)10 reported that patients with endometriosis 

have increased incidence of aberrant morphologi- 
cal phenotypes. They also indicated that although 
the effects of endometriosis may not be seen in 
terms of follicular development or oocyte quality 
at the time of aspiration, toxic exposure most 

likely occurs during folliculogenesis resulting in 
the aberrant embryo morphology. Additional sup- 
ports for their reports found in Shulman et al 
(1993)11 and Simon et al (1994)12 studies. However, 
Bergendal et al (1998)13 indicated that once the 

oocyte is fertilized, it seems that the embryo has a 
normal chance of implantation, leading to similar 
pregnancy rates. 

The present study has its limitation in being not 
only retrospective, but also the number of cases 

was small, and a few had also ever undergone pel- 
viscopic cystectomy  and fulguration. 

In conclusion, the presence of endometriosis 
may not affect clinical outcomes in patients under- 
going IVF-ET when all stages of endometriosis 

were pooled. There might be, however, an unfavo- 
rable outcome of IVF-ET in patients with mo - 
derate to severe endometriosis because it might be 
affecting embryo quality by toxic exposure during 
folliculogenesis. 

 

REFERENCES 
 

1. Chillik CF, Acosta AA, Garcia JE, Perera A, Van 

Uem JFHM, Rosenwaks Z, et al. The role of in 

vitro fertilization in infertile patients with endome- 

triosis. Fertil Steril 1985; 44: 56-61. 

2. Matson PL, Yovich JL. The treatment of infertility 

associated with endometriosis by in vitro fertiliza- 

tion. Fertil Steril 1986; 46: 432-4. 

3. Arici A, Oral E, Bukulmez O, Duleba A, Olive DL, 

Jones EE. The effect of endometriosis on implan- 

tation: results from the Yale University in vitro ferti- 

lization and embryo transfer program. Fertil Steril 

1996; 65: 603-7. 

4. Azem F, Lessing JB, Geva E, Shahar A, Lerner- 

Geva L, Yovel I, et al. Patients with stage III and IV 

endometriosis have a poorer outcome of in vitro 

fertilization-embryo trnasfer than patients with tubal 

infertility. Fertil Steril 1999; 72: 1107-9. 

5. Yanushpolsky EH, Best CL, Jackson KV, Clarke RN, 

Barbieri RL, Hornstein MD. Effects of endo- 

metriosis on oocyte quality, embryo quality, and 

pregnancy rates in in vitro fertilization cycles: a 

prospective, case-controlled study. J Assist Reprod 

Genet 1998; 15: 193-7. 

6. Olivennes F, Feldberg D, Liu HC, Cohen J, Moy F, 

Rosenwaks Z. Endometriosis: a stage by stage 

analysis-the role of in vitro fertilization. Fertil Steril 

1995; 64: 392-8. 

7. Dmowski WP, Rana N, Michalowska J, Friberg J, 

Paperniak C, el-Roiey A. The effect of endome- 

triosis, its stage and activity, and of autoantibodies 

on in vitro fertilization and embryo transfer success 

rates. Fertil Steril 1995; 63: 535-62. 

8. Diaz I, Navarro J, Blasco L, Simon C, Pellicer A, 

Temohi J. Imapct of stage III-IV endometriosis on 

recipients of sibling oocytes: matched case-control 

study. Fertil Steril 2000; 74: 31-4. 

9. Khamsi F, Yava Y, Lacanna IC, Roberge S, Endman 

M, Wong JC. Exposure of human oocytes to endo- 



- 227 - 

metrioms fluid does not alter fertilization or early 

embryo development. J Assist Reprod Genet 2001; 

18: 106-9. 

10. Brizek CL, Schlaff S, Pellegrini VA, Frank JB, 

Worrilow KC. Increased incidence of aberrant mor- 

phological phenotypes in human embryogenesis-an 

association with endometriosis. J Assist Reprod 

Genet 1995; 12: 106-12. 

11. Shulman A, Ben-Nun I, Ghetler Y, Kaneti H, Shilon 

M, Beyth Y. Relationship between embryo morpho- 

logy and implantation rate after in vitro fertilization 

treatment in conception cycles. Fertil Steril 1993; 

60: 123-6. 

12. Simon C, Gutierrez A, Vidal A, de-los-Santos MJ, 

Tarin JJ, Romohi J, et al. Outcome of patients with 

endometriosis in assisted reproduction: results from 

in-vito fertilization and oocyte donation. Hum Re- 

prod 1994; 9: 725-9. 

13. Bergendal A, Naffah S, Nagy C, Bergqvist A, Sjo- 

blom P, Hillensjo T. Outcome of IVF in patients 

with endometriosis in comparison with tubal-factor 

infertility. J Assist Reprod Genet 1998; 15: 530-4. 


