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ABSTRACT

Background: A diagnosis of endometriosis is associated with increased risks of adverse pregnancy
outcomes and infertility. The successful laparoscopic surgery can improved the conception rate and
pregnancies outcomes

Objectives: To evaluate pregnancy rates and outcomes in patients with endometriosis after
laparoscopic surgical management in our tertiary care hospital

Methods: This cross sectional observational study was done in patients diagnosed with
endometriosis and who were managed by laparoscopic surgery at our hospital. Various stages of the
endometriosis were identified by direct visualization. Laparoscopic Surgery and follow-up were
performed in a standardized protocol. We evaluated pregnancy rates and outcomes in patients with
endometriosis after laparoscopic surgical management.

Results: Out of total 120 eligible cases, 73 (60.8%) patients conceived and 47 (39.2%) did not
conceive. Endometriosis was found to be in the minimal, mild, moderate, and severe stage in 10%,
33.3%, 45% and 11.7% respectively. Out of total conceived patients, 50.7% conceived naturally,
27.4% conceived after controlled ovarian hyper stimulation intrauterine insemination ((COH-1UI),
and 21.9% conceived after in vitro fertilization (IVF). There were 68.5% term pregnancies, 20.6%
preterm pregnancies, and 10.9% were spontaneous miscarriages.

Conclusion: The pregnancy rates and live birth outcomes seem to be significantly improved after
laparoscopic surgical management of moderate to severe endometriosis.
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INTRODUCTION

Endometriosis (EM) is a common gynecologic condition characterized by the presence of
endometrial tissue on the mucosa outside the uterine cavity. EM generally includes three distinct
forms: superficial endometriosis, ovarian endometriomas, and deep infiltrating endometriosis. EM
may be located on the surface of the pelvic peritoneum, ovaries, ovarian cysts, or between the rectum
and vagina [1]. EM can lead to inflammatory reactions, resulting in clinical manifestations, such as
lower abdominal pain, irregular menstruation, painful sexual intercourse, and dysmenorrhea [2]. In
addition, EM is the main cause leading to infertility in women [3]. EM is responsible for 25%-30%
of all cases of infertility in women [4, 5]. It affects 6 to 10% of reproductive-aged women. All these
clinical manifestations impact the quality of life in EM patients, which creates a great physical and
psychological burden. Infertility is correlated with disease severity. Woman with severe
endometriosis have lower estrogen level, fewer oocyte, lower pregnancy and implantation rate than
woman with mild endometriosis. Abnormal oocyte quality and embriogenesis have a more role in
decreasing pregnancy and implantation rate than decreased endometrial receptivity in woman with
endometriosis [6, 7]. Laparoscopy is an important procedure to manage infertility that can be used to
diagnostic or therapy. Laparoscopic adhesiolysis, resection, or ablation of endometrial lession, and
cystectomy usually performed in endometriosis cases. Those procedures can increase fecundability
in infertility woman [8]. In recent years, there has been an increasing focus on the association
between endometriosis and pregnancy outcomes [9, 10]. Endometriosis may be associated with poor
pregnancy outcomes [11] including placenta praevia, preterm birth (PTB), premature prelabour
rupture of membranes (PPROM), obstetric hemorrhage, gestational hypertensive disorders, foetal
growth restriction (IUGR) and perinatal death. These associations are biologically plausible due to
several factors: the inflammatory mileu and immune modifications established by endometriosis
[12], the molecular, anatomical, and epigenetic abnormalities of eutopic endometrium noted in
women with endometriosis [13], and the decidualisation of endometriosis lesions due to the
hormonal changes of pregnancy [14].

Aims & objectives: The aim of this study was to evaluate the pregnancy rates and outcomes in the
patients with endometriosis after laparoscopic surgical management.

MATERIALS AND METHODS

This was a cross sectional observational study, conducted in the Department of obstetrics and
gynecology, index medical college and research center, M P. Patients diagnosed with endometriosis
who were managed by laparoscopic surgery during the study period included in this study.

Inclusion criteria
e Women >18 and <45 years of age
e Women who not conceived after one year of unprotected intercourse
e Symptoms and clinical signs suggestive of endometriosis
e Transvaginal ultrasound findings confirmed ovarian endometriosis/adenomyosis
e \Women who provide written informed consent for the study
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Exclusion criteria
e Women <18 or >45 years of age
e Women presenting with other gynecological pathologies or coexisting causes of infertility
besides endometriosis
e Not keen to conceive (including unmarried).
e Women who not provide consent for the study

A total of 185 patients were operated laparoscopically for endometriosis, out of which 120 patients
were eligible according to the inclusion criteria for our study.

Socio-demographic data, detailed history, clinical presentation and examination were done in all
the patients. All routine investigation (CBC, RBS, Urine examination, TFT), semen analysis of
husband and USG lower abdomen was done

Various stages of the endometriosis were identified by direct visualization, in accordance with the
revised American Society for Reproductive Medicine classification. Laparoscopic Surgery was
performed under general anaesthesia; treatment and follow-up were performed in a standardized
manner following departmental protocols.

For most of the patients, biopsy specimens were taken during the surgery and diagnosis was
confirmed by Histopathological examination. Then, we followed up the patients to know about the
conception, mode of conception, and pregnancy outcome.

Outcomes Pregnancy rates, mode of conception (natural or IVF), and pregnancy outcomes (term,
preterm, or spontaneous miscarriage) were measured in the patients with endometriosis
undergoing laparoscopic surgical management after staging them according to revised American
Society for Reproductive Medicine.

Statistical analysis: Data were recorded in a purpose-built database using Statistical Package for
Social Sciences, version 22 (SPSS, Chicago, IL). Appropriate statistical measurements such as
mean, rates, ratios, percentages, proportions, and number were used. Student ¢t-, ANOVA, and Chi
squared tests was used. P values of <0.05 were considered significant.

RESULTS

Total of 120 eligible women undergoing laparoscopic surgery for endometriosis was analysed in the
present study. Majority of the patients (40%) were in the age group of 26-35 years. with Mean + SD
was 33.57 +3.41 years. Most of our cases (41.7%) had come after 10-15 years of married life. Most
of the cases (55%) were from rural area and 42.5% cases were from lower class socio-economic
group. Majority of them belong to primary infertility (80.8%) and 40% of women were under obese
category [Table 1].

Table 1: Socio demographic characteristics of the study participants

Socio-demographic characteristics Frequency (n=120) | Percentage
Age group (in | 18-25 13 19%
years) 26-35 60 40%
36-40 47 32%
Age (mean £ SD) = 33.57 +3.41
Residential status | Rural | 66 55%
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Urban 54 45%
BMI (kg/m?) Underweight 18 15%
Normal weight 54 45%
Obese 48 40%
Socio-economic | Lower 51 42.5%
status Middle 42 35%
Upper 27 22.5%
Type of infertility | Primary 97 80.8%
Secondary 23 19.2%
Diagnosed years | 1-5yr 18 15%
following married | 5-10 yr 30 25%
life 10-15 yr 50 41.7%
>15 yr 22 18.3%

Among laparoscopic findings all cases had endometriosis of ovary. Both ovaries were involved in
58.3% cases.75 % had patent tubes and 25% had blocked tubes. 76.6% patient had peritoneal
adhesions, among associated lesion fibroid was most common (40%) [Table: 2].

Table 2: Laparoscopic findings of women with endometriosis

Laparoscopic findings Frequency (n=120) | Percentage
Site of | Unilateral ovary 50 41.7%
endometriosis | Bilateral ovary 70 58.3%
POD 90 75%
Posterior surface of uterus | 30 25%
Adhesions Present 92 76.6%
Absent 28 23.4%
Associated Fibroid 18 27.6%
lesions (n=65) | Hydrosalpinx 26 40%
Polycystic ovary 21 32.4%

Out of total eligible cases, 73 (60.8%) patients conceived after successful laparoscopic surgery of
endometriosis and 47 (39.2%) did not conceive (Figure: 1).
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Figure 1: Conception rates after laparoscopic surgery

Conception

H Conceived
m Not conceived

Among total endometriosis cases, Moderate endometriosis was most common (45%) followed Mild
endometriosis (33.3%), severe endometriosis (11.7%) and minimal endometriosis was in 10% cases
[Table: 3].

Table 3: Stage of endometriosis and conception rates after laparoscopic surgery

Stage of endometriosis Conceived Not conceived Total
Minimal endometriosis 10 2 12 (10%)
Mild endometriosis 25 15 40 (33.3%)
Moderate endometriosis | 30 24 54 (45%)
Severe endometriosis 8 6 14 (11.7%)
Total 73 (60.8%) 47 (39.2%) 120 (100%)

Among total conception, most of them (68.5%) had term pregnancy, 20.6% had pre-term pregnancy
and 10.9% cases had spontaneous miscarriages. In 30 patients who conceived in moderate
endometriosis group, 66.6% were term pregnancies, 23.4% were preterm pregnancies, and 10% had
spontaneous miscarriages. Details shown in table: 4.

Table 4: Pregnancy outcomes in different stages of endometriosis

Pregnancy outcome Term pregnancies | Pre-term Spontaneous
pregnancies miscarriages

Minimal endometriosis 7 2 1

Mild endometriosis 19 4 2

Moderate endometriosis | 20 7 3

Severe endometriosis 4 2 2

Total (n=73) 50 (68.5%) 15 (20.6%) 8 (10.9%)

Among total conceived participants, most common mode of conception were natural in 50.7%
followed by COH-IUI (27.4%) and IVF (21.9%). All of them conceived within 6 months of
surgery [table:5].
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Table 5: Stage of endometriosis and modes of conception after laparoscopic surgery

Mode of conception Natural COH-1UI IVF

Minimal endometriosis 7 3 0

Mild endometriosis 14 6 5

Moderate endometriosis 15 8 7

Severe endometriosis 1 3 4

Total (n=73) 37 (50.7%) 20 (27.4%) 16 (21.9%)
DISCUSSION

Endometriosis is a difficult gynecological disease to treat and sometimes to diagnose. Laparoscopy
& histological biopsy is the best way to confirm it. Laparoscopic surgical excision of moderate-to-
severe stage endometriosis has been demonstrated to improve women’s pain symptoms, quality of
life and improved fertility outcomes; resulting in successful live birth rate [15].

In our study report mean age of the participants were 33.57 +3.41 years, Increasing age is associated
with declining fertility, concordance with the previous work reports [16-17].

In the present study higher BMI has been reported as a factor related to a endometriosis and poor
pregnancy rate, in agreement with the Shah DK, et al [18].

In the current study, we demonstrated that a longer period of infertility without treatment negatively
influences the time until pregnancy, which is also confirmed by Sindan N, et al [19] and Shi J, et al
[20].

The conception rates and pregnancy outcomes after laparoscopic surgery of endometriosis was
higher (60.8%) in our study, similar finding also reported by Mooney SS, et al [21] and Li H, et al
[22], in contrast to our results lower conception rates and pregnancy outcomes was reported by Li H,
et al [23] and Donnez( J, et al [24].

In the present study majority of the participants were moderate endometriosis’] followed by mild,
severe and minimal, our sequence were comparable with the study done by David S, et al [25].

Ovarian endometriosis was found in 100% cases predominantly bilateral involvement and 76.6%
cases had peritoneal adhesions, consistent results seen by Sahu L, et al [26]. Operative laparoscopy
offers several advantages to laparotomy, primarily because of better visualization, less tissue trauma,
and much shorter recovery time. The guiding surgical principle is complete removal of all
endometriosis lesions, fibrosis, and adhesions.

Among pregnancy outcomes majority of them was term pregnancy in current study, accordance with
the Bettaiah R, et al [27].

In our study among conceived women, more than half occur natural conception, followed by COH-
IUI and IVF, our results correlate with the many other studies: Chapron C, et al [28], Keresztarill A,

et al [29] and Morva, et al [30]. Patients should be advised to begin attempting to conceive naturally
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soon after laparoscopy. When pregnancy does not] occur [Inaturally,[ithey [Ishouldl movel]
onJtol] COH-IUI, ] later on to IVF.

In women with moderate to severe endometriosis, operative laparoscopy increases the spontaneous
pregnancy rates based on controlled trials, mild endometriosis almost doubles the spontaneous
pregnancy rate then moderate and severe.

According to a study done by Cocciall ME, et al [31], the correct management of infertile women

with endometriosis is a combination of surgery and in absence of a spontaneous post surgery
pregnancy,[] IVF-ETL! (embryol] transfer).[] This(] integrated] approachl](surgery-IVF-ET)[

produced(] a [Ipregnancy [Irate[] of 56.1% compared with a significantly lower pregnancy rate of
only 37.4% after surgery alone.

CONCLUSION
We have concluded that the pregnancy and live birth rates seem to be significantly improved after
successful laparoscopic surgical management of endometriosis. Reproductive [Joutcomel] were

closely(1 associated[] with(] stage[ of endometriosis. A significant inverse correlation was observed

between disease severity and spontaneous conception. There is good evidence that in experienced
hands laparoscopic surgery has a lot to offer in infertile women with moderate to severe
endometriosis.

Conflict of interest: none
Source of funding: none

REFERENCES

1. Farrell E, Garad R. Endometriosis. Aust Nurs J. (2012) 20(5):37-9. PMID: 23311078

2. Darai E, Bazot M, Ballester M, Belghiti J. Endometriosis. Rev Prat. (2014) 64 (4):545-50.
PMID: 24855793

3. DE Oliveira R, Adami F, Mafra FA, Bianco B, Vilarino FL, Barbosa CP. Causes of
endometriosis and prevalent infertility in patients undergoing laparoscopy without achieve
pregnancy. Minerva Ginecol. (2016) 68(3):250-8. PMID: 26126067

4. Tomassetti C, D'Hooghe T. Endometriosis and infertility: Insights into the causal link and
management strategies. Best Pract Res Clin Obstet Gynaecol. (2018) 51:25-33. doi:
10.1016/j.bpobgyn.2018.06.002

5. Broi MGD, Ferriani RA, Navarro PA. Ethiopathogenic mechanisms of endometriosis-related
infertility. JBRA Assist Reprod. (2019) 23(3):273-80. doi: 10.5935/1518-0557.20190029

6. Speroff L, Fritz MA. Clinical gynecologic endocrinology and infertility. 7th ed. Philadelphia:
Lippincott Williams and Wilkins; 2005: 1334-45.

7. Kennedy S, Bergqvist A, Chapron C, D’Hooghe T, Dunselman G, Greb R, et al. ESHRE
guideline for the diagnosis and treatment of endometriosis. Hum Reprod 2005; 20(10): 2698-704.

8. Quaas A, Dokras A. Diagnosis and Treatment of Unexplained Infertility. Reviews in Obstet
Gynecol. 2008; 1(2): 69-76.

724



10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22,

Journal of Cardiovascular Disease Research

ISSN: 0975-3583, 0976-2833  VOL15, ISSUE4, 2024

Borisova AV, Konnon SRD, Tosto V, Gerli S, Radzinsky VE. Obstetrical complications and
outcome in patients with endometriosis. J Matern Fetal Neonatal Med. (2020) 33:1-15. doi:
10.1080/14767058.2020.1793326

Lalani S, Choudhry AJ, Firth B, Bacal V, Walker M, Wen SW, et al. Endometriosis and adverse
maternal, fetal and neonatal outcomes, a systematic review and meta-analysis. Hum Reprod.
(2018) 33:1854-65. doi: 10.1093/humrep/dey269

Stephansson O, Kieler H, Granath F, Falconer H. Endometriosis, assisted reproduction
technology, and risk of adverse pregnancy outcome. Hum Reprod. (2009) 24:2341-7. doi:
10.1093/humrep/dep186

Filoy CE, Rombauts L, Montgomery GW, Giudice LC, Gargett CE. Cellular origins of
endometriosis: towards novel diagnostics and therapeutics. Semin Reprod Med. (2020) 38:201—
15. doi: 10.1055/s-0040-1713429

Bedaiwy MA, Dahoud W, Skomorovska-Prokvolit Y, Yi L, Liu JH, Falcone T, et al. Abundance
and localization of progesterone receptor isoforms in endometrium in women with and without
endometriosis and in peritoneal and ovarian endometriotic implants. Reprod Sci. (2015)
22:1153-61. doi: 10.1177/1933719115585145

Lier MCI, Malik RF, Ket JCF, Lambalk CB, Brosens IA, Mijatovic V. Spontaneous
hemoperitoneum in pregnancy (SHiP) and endometriosis - a systematic review of the recent
literature. Eur J Obstet Gynecol Reprod Biol. (2017) 219:57-65. doi:
10.1016/j.ejogrb.2017.10.012

S.D. Lyons, S. S. B. Chew, A. J. M. Thomson et al., “Clinical and quality-of-life outcomes after
fertility-sparing laparoscopic surgery with bowel resection for severe endometriosis,” Journal of
Minimally Invasive Gynecology, vol. 13, no. 5, pp. 436-441, 2006.

E. Dara™1, M. Carbonnel, G. Dubernard et al., “Determinant factors of fertility outcomes after
laparoscopic colorectal resection for endometriosis,” European Journal of Obstetrics Gynecology
and Reproductive Biology, vol. 149, no. 2, pp. 210-214, 2010.

G. D. Adamson, “Endometriosis fertility index: is it better than the present staging systems?”
Current Opinion in Obstetrics and Gynecology, vol. 25, no. 3, pp. 186-192, 2013

Shah DK, Correia KF, Vitonis AF, Missmer SA. Body size and endometriosis: results from 20
years of follow-up within the Nurses' Health Study Il prospective cohort. Hum Reprod. 2013
Jul;28(7):1783-1792.

Sindan N, Bhandari A, Sindan N, Kc R, Xia E, Lin Y. Clinical factors influencing the pregnancy
outcome after laparoscopic treatment in endometriosis-associated infertility patients: a
retrospective study. Am J Transl Res. 2021;13(4):2399-2409.

Shi J, Dai Y, Zhang J, Li X, Jia S, Leng J. Pregnancy outcomes in women with infertility and
coexisting endometriosis and adenomyosis after laparoscopic surgery: a long-term retrospective
follow-up study. BMC Pregnancy Childbirth. 2021;21(1):383

Mooney SS, Ross V, Stern C, Rogers PAW and Healey M (2021) Obstetric Outcome After
Surgical Treatment of Endometriosis: A Review of the Literature. Front. Reprod. Health
3:750750. doi: 10.3389/frph.2021.750750

Li H, Han Y, Cai Y, Su X and Tan L (2023) Clinical effects of laparoscopic surgery for the
treatment of endometriosis and endometriosisfertility: A retrospective study of 226 cases. Front.
Surg. 9:1049119.doi: 10.3389/fsurg.2022.1049119

725



Journal of Cardiovascular Disease Research

ISSN: 0975-3583, 0976-2833  VOL15, ISSUE4, 2024

23. Ahinko-Hakamaall K,[1 Huhtalal] H,[J Tinkanenl] H.[J Success(! inl] intrauterinel]

24,

25.

26.

27.

28.

29.

30.

31.

insemination:[ thel] rolel] of(l etiology.JActal] Obstet[] Gynecol[1Scand(12007;86(7):855-

860.

Donnez(] J, [JPirard [JC,[1 Smets [IM, [1Jadoul [JP, [1Squifflet [1J. [JSurgical ] management(]
of] endometriosis. ) Bestl] Practl ! Res[] Clin[1 Obstet] Gynaecol( 12004 Apr;18(2):329-348
David Soriano, Iris Adler, Jerome Bouaziz, Matti Zolti, Vered H. Eisenberg, Mordechai
Goldenberg, Daniel S. Seidman, and Shai E. Elizur, Fertility outcome of laparoscopic treatment
in patients with severe endometriosis and repeated in vitro fertilization failures, Fertility and
Sterility Vol. 106, No. 5, October 2016 0015-0282/$36.00

Sahu L, Tempe A. Laparoscopic management of endometriosis in infertile women and outcome.
Int J Reprod Contracept Obstet Gynecol 2013; 2:177-81.

Bettaiah R, Kurkuri SN, Gandubariki P.Pregnancy Rates and Outcomes after Laparoscopic
Surgical Management of Endometriosis: A Retrospective Analytical Study. Int J Infertil Fetal
Med 2016;7(1):19-22.

Chapron C, Fritel X, Dubuisson JB. Fertility after laparoscopic management of deep
endometriosis infiltrating the uterosacral ligaments. Hum Reprod 1999;14:329-32.

Keresztari[1 A,[] Kozinszky [1Z,[1 Darull J, [JPasztor [IN, [JSikovanyecz(1 J,[1 Zadori[l J,[]

Martonl] V,[J Koloszar(] S, Szollosi[l J,.0 Nemeth] G.[I Pregnancy rate after controlled

ovarian hyperstimulation and intrauterine insemination for the treatment of endometriosis
following[Jsurgery.[JBiomed[] ResCJInt] 2015;2015:282301

Morva Tahmasbi Rad | Dilara Akpinar-Isci | Tatjana Nobs | Khayal Gasimli | Sven Becker,
Pregnancy after laparoscopic surgery for endometriosis: How long should we wait? A
retrospective study involving a long-term follow up at a university endometriosis center, Int J
Gynecol Obstet. 2023; 163:108-114.

Cocciall ME,[1 Rizzellolm F,.7 Cammillitl F,[1 Braccoll GL,[1 Scarsellitl G.[]
EndometriosisiJand(linfertilityIsurgeryJand JART:[Jan(Jintegrated(] approach for successful

management. Eur J Obstet Gynecol Reprod(Biol 12008 1May;138(1):54-59.[

726



