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Étude des données démographiques concernant la prise en charge des fibromes utérins par embolisation des artères utérines versus myomectomie à partir des données du PMSI : une étude nationale

2018 afin de voir les résultats de la population pendant trois ans après l'inclusion (2019,2020,2021). Ensuite, les données nécessaires ont été collectées sur l'ensemble de la période disponible. En utilisant les codes de la CIM 10 et de la CCAM, les femmes âgées de 18 à 45 ans avec un diagnostic de fibrome et un séjour hospitalier pour myomectomie ou EAU ont été incluses, ainsi que les informations sur les caractéristiques des patientes, la durée du séjour, la réhospitalisation dans les deux semaines, la réintervention, la localisation de l'hôpital de traitement, et les résultats en terme de grossesse.

Résultats :

Le PMSI a montré qu'un total de [START_REF] Fm | elles sont affaiblies, vulnérables ou menacées dans leur intégrité ou dignité. Même sous la contrainte, je ne ferai usage de mes connaissances contre les lois de l'humanité[END_REF] To evaluate the characteristics of patients treated with uterine artery embolization (UAE) and myomectomy using the PMSI as an epidemiological tool.

Materials and methods :

This retrospective study was based on the analysis of PMSI-extracted data from 2011 to 2020. First, groups of patients / hospital stays were constituted and affected to the corresponding group (myomectomy or UAE). We decided to start inclusion in 2016 to have 5 years of anteriority on medical history, and to stop including patients after 2018 to be able to see the outcomes of the population for three years after inclusion (2019,2020,2021). Then the necessary data was collected from the entire period available. Using the codes from the CIM 10 and the CCAM, women between 18 and 45 years old with a diagnosis of fibroma and a hospital stay for myomectomy or UAE were included, as well as information on patient characteristics, length of stay, rehospitalization within two weeks, reintervention, treatment hospital localization, and pregnancy outcomes.

Results

:

The PMSI showed that a total of 28 778 myomectomies and [START_REF] Drayer | Prevalence, morbidity, and current medical management of uterine leiomyomas[END_REF][START_REF] Torre | Uterine artery embolization for severe symptomatic fibroids: effects on fertility and symptoms[END_REF][START_REF] Sk | Alternatives to Hysterectomy: Management of Uterine Fibroids[END_REF], some of them leading to significant social, personal, financial and medical difficulties. Another major impact that they have is on reproduction, with infertility rates ranging from 3 to 32 % according to some studies [START_REF] Ryan | Role, epidemiology, and natural history of benign uterine mass lesions[END_REF].

Several treatments are available nowadays in the management of symptomatic fibroids, including myomectomy and uterine artery embolization (UAE).

Myomectomy consists of the surgical removal of fibroids with preservation of the uterus, either by laparotomy, laparoscopy, or hysteroscopy [START_REF] Sk | Alternatives to Hysterectomy: Management of Uterine Fibroids[END_REF]. It reduces heavy bleeding [START_REF] Manyonda | Uterine-Artery Embolization or Myomectomy for Uterine Fibroids[END_REF], and helps improve quality of life [START_REF] Sandberg | Reintervention risk and quality of life outcomes after uterine-sparing interventions for fibroids: a systematic review and meta-analysis[END_REF].

However, this technique does not eliminate symptoms permanently and is associated with known risks and complications, including loss of blood, long procedure and hospital stay, postoperative morbidity, risk of hysterectomy, increased risk of uterine rupture, and adhesion formation, which possibly may negatively impact future fertility [START_REF] Sk | Alternatives to Hysterectomy: Management of Uterine Fibroids[END_REF][START_REF] Guo | The impact and management of fibroids for fertility: an evidencebased approach[END_REF].

UAE was first performed in 1995 and is a minimally invasive treatment that involves occlusion of the main artery supplying the uterine fibroid, using biocompatible particles, to cause ischemic infarction of the tumor [START_REF] Torre | Fertility after uterine artery embolization for symptomatic multiple fibroids with no other infertility factors[END_REF].

This technique has been proved to be an effective treatment for fibroids, with resolution of abnormal uterine bleeding in more than 90% of cases, reduction of bulk symptoms in about 90%, and patient satisfaction for 80-90% of the women treated [START_REF] Stokes | Society of Interventional Radiology Standards of Practice Committee. Quality improvement guidelines for uterine artery embolization for symptomatic leiomyomas[END_REF]. Pain is also well controlled in 90% of cases at short-term [START_REF] Marret | Therapeutic management of uterine fibroid tumors: updated French guidelines[END_REF].

One of its other advantages is a low long-term morbidity [START_REF] Marret | Therapeutic management of uterine fibroid tumors: updated French guidelines[END_REF], although some complications have been reported, like permanent amenorrhea (especially in women aged 45 years or older) and prolonged vaginal discharge. Less common complications include delayed expulsion of leiomyoma tissue, prolonged or poorly controlled pain, genital or urinary tract infection, urinary retention, and vessel or nerve injury at the puncture site [START_REF] Stokes | Society of Interventional Radiology Standards of Practice Committee. Quality improvement guidelines for uterine artery embolization for symptomatic leiomyomas[END_REF].

When compared to myomectomy, UAE showed similar mid-and long-term results in terms of patient satisfaction as well as health-related quality of life [START_REF] Kooij Sm Van Der | Uterine artery embolization versus surgery in the treatment of symptomatic fibroids: a systematic review and metaanalysis[END_REF], and efficacy on bleeding or compression symptoms did not differ between the two techniques [START_REF] Marret | Therapeutic management of uterine fibroid tumors: updated French guidelines[END_REF]. Short-term complications, are more frequent in women treated with myomectomy, with more blood loss, longer hospital stay and slower resumption of work [START_REF] Kooij Sm Van Der | Uterine artery embolization versus surgery in the treatment of symptomatic fibroids: a systematic review and metaanalysis[END_REF]; Reintervention rate, however, is higher after UAE [START_REF] Sandberg | Reintervention risk and quality of life outcomes after uterine-sparing interventions for fibroids: a systematic review and meta-analysis[END_REF].

According to recent recommendations from the Collège National des Gynécologues Obstétriciens Français (CNGOF), myomectomy is a recommended treatment for symptomatic women with type 2, 3 or more fibroids, especially the ones who want to preserve their fertility. But these recommandations also stressed that even though UAE used to be reserved to the ones who did not wish to procreate, recent studies have shown UAE does not directly affect fertility, but may only increase spontaneous abortions [START_REF] Brun | Recommandations de pratique clinique sur les saignements utérins anormaux ou ménorragies[END_REF].

A recent study by Serres-Cousine et al., which followed 398 patients (with a median age of 37 years old) who benefitted from UAE, found that 102 of the 158 women who wished to procreate started a pregnancy, suggesting that UAE may restore a favorable uterine anatomy without intracavity distortion or residues, thereby enabling viable pregnancies. [START_REF] Serres-Cousine | Clinical investigation of fertility after uterine artery embolization[END_REF] But no epidemiological monitoring is available to assess precisely how many UAE are done each year, who they are done to, as well as what were the outcomes in terms of pregnancy rates and length of hospital stay.

The Programme National de Médicalisation des Systèmes d'Information (PMSI) is the French version of the Uniform Hospital Discharge Data Set (UHDDS), a database used nationally gathering standardized information about hospitals, patients, their condition and management (such as diagnoses, procedures, treatments), and their hospital stay (length of stay, type of admission and discharge, etc.). Implemented between the 1980s and 1990s, it is mandatory for all hospitals in

France and now represents tens of millions records per year, making it over the years a frequently used source of data for studies. More recently, a system was implemented to link UHDDS records of the same patient, enabling to study his hospitalization pathways [START_REF] Boudemaghe | Data Resource Profile: The French National Uniform Hospital Discharge Data Set Database (PMSI)[END_REF].

There is only one study, published in 2014, that used the PMSI to evaluate epidemiological data for uterine fibroids in France for the years 2010 to 2012, but its main purpose was not to evaluate the outcomes of treatments, but fibroids themselves. Moreover, the results found showed that, in 2012, only 1376 UAE were performed versus 16 384 myomectomies, but also that the number of patients treated with UAE increased each year, inciting to assess the current situation on the latest practices [START_REF] Fernandez | Epidemiological data for uterine fibroids in France in 2010-2012 in medical center--analysis from the French DRGbased information system (PMSI)[END_REF].

The purpose of this study is to evaluate the characteristics of patients treated with UAE and myomectomies each year in France, using the PMSI as an epidemiological tool. Secondary objectives are to investigate nationwide access and geographical distribution, mortality, duration of hospitalization, reintervention rates, and pregnancy outcomes.

Material and Methods

Study design

This If a patient was to become pregnant, we also collected the number of pregnancies per woman, date between treatment and start of pregnancy, obstetrical outcome (live births, abortions, medical terminations of pregnancy), mode of delivery (cesarean section (C-section) or vaginal delivery).

All UAE and myomectomies properly coded in the PMSI were recorded during the study period and classified per department where the procedure was performed, and per 100,000 inhabitants. 

Statistical analysis

Results

The PMSI showed that a total of 28 778 myomectomies and 1 804 UAE were coded in 2016, 2017, and 2018 (Table 1). Figure 1 

Values are expressed as median (Q1-Q3). Y = years

Discussion

Our study showed that the PMSI was a useful tool for a precise epidemiological survey of myomectomies and UAE in France.

We found a much larger number of myomectomies than UAE performed each year, with stable numbers for both interventions over the years. Women tended to be older in the UAE group than in the myomectomy group, with longer hospital stays, but with a similar score for comorbidities.

The strength of our study relies on the large number of patients, extracted from a national database, over several years including a two-year follow-up. The use of PMSI was first assessed by Schott et al. for the analysis of cancer activity in 2002 [START_REF] Schott | Usefulness of the French DRG based information system (PMSI) in the measurement of cancer activity in a multidisciplinary hospital: the Hospices Civils de Lyon[END_REF]. Several other studies have confirmed the reliability of this source to estimate cancer incidence [START_REF] Mitton | A Suitable Approach to Estimate Cancer Incidence in Area without Cancer Registry[END_REF][START_REF] Couris | Breast cancer incidence using administrative data: correction with sensitivity and specificity[END_REF], cancer treatment [START_REF] Cassinotto | Changing trends in hepatocellular carcinoma management: Results from a nationwide database in the last decade[END_REF], as well as the usefulness of diagnosis coding and its role in epidemiological monitoring [START_REF] Bernier | Role of French hospital claims databases from care units in epidemiological studies: the example of the « Cohorte Enfant Scanner » study[END_REF].

Our study found that about twelve times more myomectomies than UAE were done each year. This difference is primarily due to the restricted indications of UAE.

In fact, UAE is not a first-line treatment suggested to women who want to become pregnant, as recommended by the 2012 updated French guidelines for the management of uterine fibroids [START_REF] Marret | Therapeutic management of uterine fibroid tumors: updated French guidelines[END_REF]. Also, how the recruitment is done is another factor to take into account. Indeed, many patients, as well as attending physicians, may not be aware of the existence of UAE as it is a more recent technique than myomectomy, and accessibility to a center that practices interventional radiology is still rather restricted for most people. Furthermore, women with fibromas have to attend a gynecologist before any treatment, thus many of them choose to stick with their own physician, who has usually been following them for years; choice of treatment therefore depends on the relationship between gynecologists and radiologists.

To our knowledge, only one study, used the PMSI to study fibromas, but some aspects were not analyzed, particularly geographical distribution and pregnancy outcomes. The age difference between both groups in our study could also be explained by the fact that UAE is almost only suggested to women who do not wish to procreate anymore, subsequently being more frequent when women are older.

Fernandez et al found a median length of hospital stay of 4 days for patients with a diagnosis of fibroma, when we found a median of 1 day in the myomectomy group and 2 days in the UAE group. This difference could be explained by the fact that the authors included all hospital stays for fibromas regardless of treatment, hence including heavier treatments with a large number of hysterectomies (approximately as many as myomectomies), which most likely increases duration of hospital stay. Another explanation could be that techniques, as well as post-surgery pain management, have evolved between 2012 and 2016-2018, potentially reducing the need for long hospital stays.

Also, one explanation for longer hospital stays in our study for patients treated with UAE than those treated with myomectomy might be explained by post embolization syndrome, which is characterized by pelvic pain, low-grade fever, nausea and vomiting, and malaise in the first days after UAE. It is not considered a complication as such but it becomes one when symptom management requires an extended hospital stay [START_REF] Stokes | Society of Interventional Radiology Standards of Practice Committee. Quality improvement guidelines for uterine artery embolization for symptomatic leiomyomas[END_REF].

Even though women treated with UAE were older than the ones treated with myomectomy, their level of comorbidities, calculated with the Charlson index, was similar. This predictive score of mortality takes into account multiple comorbidities:

among them are cancers, heart failure, kidney failure, chronic liver disease, diabetes [START_REF] Charlson | A new method of classifying prognostic comorbidity in longitudinal studies: development and validation[END_REF]. First developed in 1984, it is regularly updated and has already been applied to national databases, as a predictive score of hospital mortality in France [START_REF] Bannay | The Best Use of the Charlson Comorbidity Index With Electronic Health Care Database to Predict Mortality[END_REF][START_REF] Brusselaers | The Charlson Comorbidity Index in Registry-based Research[END_REF][START_REF] Quan | Updating and validating the Charlson comorbidity index and score for risk adjustment in hospital discharge abstracts using data from 6 countries[END_REF].

This study found an inhomogeneous distribution of treatments, with very few reference centers. In fact, the use of either technique depends on many factors.

First, the visibility of each intervention, and even the knowledge about the pathology itself, may be different between regions. Training of radiologists, as well, may be different according to the center, especially for UAE. Finally relationships between gynecologists and radiologists locally may intervene in the choice of treatment.

More rehospitalizations within two weeks were observed in the UAE group. This might be explained by post-embolization syndrome, causing pain immediately after the end of the procedure for most patients, which may require an overnight stay to manage the parenteral analgesia.( 27)

The significantly higher number of surgical reinterventions after UAE than myomectomy during follow-up ( women who started a pregnancy, out of 158 women who wished to procreate, which is much more than in our study [START_REF] Fm | elles sont affaiblies, vulnérables ou menacées dans leur intégrité ou dignité. Même sous la contrainte, je ne ferai usage de mes connaissances contre les lois de l'humanité[END_REF]. Manyonda et al., in their trial which also included women who wished to procreate (61% in both groups), found that 8% and 4% of women in respectively the UAE and the myomectomy group had children [START_REF] Manyonda | Uterine-Artery Embolization or Myomectomy for Uterine Fibroids[END_REF].

One explanation could be that women treated with UAE tended to be older in our study than in Serres-Cousine et al.'s (41 versus 37), and older than women in the myomectomy group in our own study (41 vs 38).

Our results might also be biased by the important fact that we didn't take into account the desire to procreate, and following current indications [START_REF] Marret | Therapeutic management of uterine fibroid tumors: updated French guidelines[END_REF], most women in the UAE group probably were not wishing to become pregnant. This is a limit of the use of PMSI data in this purpose (recorded information on the desire to conceive based on a questionnaire might be more appropriate).

When it comes to pregnancy outcomes, we found that significantly more abortions were performed in the UAE group, which could also suggest that more women in this group did not want children.

Limitations

This study has several limitations. First of all, this methodology is based on declarative data. The PMSI database depends on the coding of hospital stays done by health institutions, and every year, the official coding guide is updated, sometimes with important impact on the way patient disease and patient management are represented through coding. This could be responsible for errors in identifying acts linked to the hospital stay and non exhaustive data. Nonetheless, coding has become an usual practice in hospitals, especially since it is now the base to the financing method of these institutions, so we think it could be a very good approximation of the real numbers.

Second, our study is retrospective and observational, which limits its impact on indications and limitations of these two treatments.

Conclusion

This study showed that women treated with uterine artery embolization had several epidemiologic differences with the ones treated with myomectomy. Further studies like international cohorts and prospective cohorts would be interesting, especially in the case of women with a desire to procreate.

CONCLUSION

Cette étude a montré que les femmes traitées par embolisation des artères utérines présentaient plusieurs différences épidémiologiques avec celles traitées par myomectomie. D'autres études, telles que des cohortes internationales et des cohortes prospectives, seraient intéressantes, en particulier dans le cas des femmes ayant un désir de procréer. 
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  778 myomectomies et 1 804 EAU ont été codés en 2016, 2017 et 2018. Les patientes avaient tendance à être plus âgées dans le groupe EAU que dans le groupe des myomectomies. La durée médiane du séjour hospitalier était plus longue dans le groupe EAU que dans le groupe

	survenue pour 2,1% (597/28 778) des patientes dans le groupe myomectomie, et
	8,7% (156/1 804) dans le groupe EAU. La survenue d'un deuxième traitement était
	plus fréquent dans le groupe EAU que dans le groupe myomectomie. Toutes années
	confondues, les taux de survenue de grossesse après inclusion étaient de 16,0% (4
	608/28 778) dans le groupe myomectomie, et de 4,5% (81/1 804) dans le groupe
	EAU.
	Conclusion :
	Notre étude a montré que le PMSI était un outil utile pour une enquête

myomectomie : 1 jour pour la myomectomie, 2 pour l'EAU. Les niveaux de comorbidités étaient similaires. Les traitements ont été répartis différemment selon le lieu de résidence des patientes. Une réhospitalisation dans les deux semaines est épidémiologique précise sur les myomectomies et les EAU en France. Il a été constaté que les femmes traitées par embolisation des artères utérines présentaient plusieurs différences épidémiologiques avec celles traitées par myomectomie. D'autres études comme des cohortes internationales et des cohortes prospectives seraient intéressantes, en particulier dans le cas de femmes ayant un désir de procréer. Mots clés : Radiologie interventionnelle / Myomectomie / Embolisation des artères utérines / PMSI Abstract Purpose :
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  leiomyomas are the most common tumor in the female population[START_REF] Lurie | Age-related prevalence of sonographicaly confirmed uterine myomas[END_REF].

	They are formed from smooth muscular cells with a low mitosis rate. To this date, we
	know that not only estrogens but also progesterone have a mitotic effect on fibroma
	cells, through different growth factors (2).
	These benign tumors are estimated to cause symptoms in approximately 25%
	of all women of reproductive age, which can include heavy menstrual bleeding,
	dysmenorrhea, abdominal pain, pressure, and abdominal protrusion

Table 1 .

 1 Patients' characteristics and technique

	shows that the number of

Follow-up was similar between both groups with a median length of 185 weeks (approximately 3 and a half years).

Table 3 .

 3 Pregnancy outcomes

	Reintervention / Rehospitalization rates		
	Rehospitalization within two weeks occurred for 2.1% (597/28 778) of patients
	in the myomectomy group, and 8.7% (156/1 804) in the UAE group (Table 2).
	Secondary treatment was more frequent in the UAE group than in the myomectomy
	group (respectively 10.5% vs 9.2% of secondary myomectomies, 2.3% vs 0.5 % of
	secondary UAE, and 7.8% vs 5.5 % of secondary hysterectomies).	
	Characteristics	Total	Myomectomy	UAE	p-value
		(n = 30582)	(n = 28778)	(n = 1804)	
	Mortality	32 (0.1%)	29 (0.1%)	3 (0.2%)	0.4
	Rehospitalization	753 (2.5%)	597 (2.1%)	156 (8.7%)	< 2.2 e-16
	within 2 weeks				
	Secondary	2833 (9.3%) 2643 (9.2%)	190 (10.5%)	0.023
	Myomectomy*				
	Secondary UAE*	197 (0.6%)	155 (0.5%)	42 (2.3%)	< 0.0001
	Secondary	1709 (5.6%) 1568 (5.5%)	141 (7.8%)	< 0.0001
	Hysterectomy*				
	Table 2. Morbidity				
	Values are expressed as number of women (percentage).	
	Pregnancy rates and outcomes			
	All years taken into account, pregnancy occurrence rates after inclusion were
	16.0% (4 608/28 778) in the myomectomy group, and 4.5% (81/1 804) in the UAE
	group (Table 3).				
	Of all pregnant women in the myomectomy group, there were 4 192 patients

*Number of patients who underwent a myomectomy/uterine artery embolization/hysterectomy after the intervention (myomectomy or UAE) they were included for.

with a live birth (90.8%); 2 158 patients had a C-section (46.9%), 413 had an abortion (9.0%), and 64 had a medical termination (1.3%). *Number of patients with at least one event **Percentage is expressed out of all patients ***Percentage is expressed out of patients with at least one pregnancy

  Fernandez et al. recorded 46,126 women hospitalized for a diagnosis of fibroma in 2012 in France. They reported 16,070 hospital stays for hysterectomy, 16,384 for myomectomy, and 1376 hospital stays for UAE. These numbers were higher than ours because we only included women between 18 and 45 (vs. no age criteria in Fernandez et al.'s study) to be able to evaluate pregnancy outcomes.

  in the UAE group[START_REF] Manyonda | Uterine-Artery Embolization or Myomectomy for Uterine Fibroids[END_REF]. This may be explained in part by the fact that UAE allows for secondary surgeries -myomectomy of hysterectomy-, whereas myomectomy can only allow for secondary hysterectomy. Also, we excluded patients who had a hysterectomy during the same hospital stay, but Manyonda et al. found that more hysterectomies were performed in the myomectomy group as the initial procedure, meaning that during the same operating time, myomectomy was converted into a hysterectomy, which is not possible during UAE.Regarding fertility, women in the UAE group had less pregnancies and less live births than those treated with myomectomy. Serres-Cousine et al. reported 102

	10.5% secondary myomectomy, 2.3% secondary
	UAE, and 7.8% secondary hysterectomy for women in the UAE group) is consistent
	with other studies. Sandberg et al., in a meta analysis published in 2017, found
	similar results with 14.4% of reintervention after UAE versus 12.2 % after

myomectomy

[START_REF] Sandberg | Reintervention risk and quality of life outcomes after uterine-sparing interventions for fibroids: a systematic review and meta-analysis[END_REF]

, and Manyonda et al., who published the first multicentric, randomized controlled trial comparing both treatments in 2020, also found more secondary surgeries
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 ---------------------------------------------------------------------------------------------------RésuméObjectif: Évaluer les caractéristiques des patientes traitées par embolisation des artères utérines (EAU) et myomectomie en utilisant le PMSI comme outil épidémiologique.

Matériels et méthodes :

Cette étude rétrospective s'est basée sur l'analyse des données extraites du PMSI de 2011 à 2020. En utilisant les codes de la CIM 10 et de la CCAM, les femmes âgées de 18 à 45 ans avec un diagnostic de fibrome et un séjour hospitalier pour myomectomie ou EAU ont été incluses, ainsi que les informations sur les caractéristiques des patientes, la durée du séjour, la réhospitalisation dans les deux semaines, la réintervention, la localisation de l'hôpital de traitement, et les résultats en terme de grossesse.

Résultats :

Le PMSI a montré qu'un total de 28 778 myomectomies et 1 804 EAU ont été codés en 2016, 2017 et 2018. Les patientes avaient tendance à être plus âgées dans le groupe EAU que dans le groupe des myomectomies. La durée médiane du séjour hospitalier était plus longue dans le groupe EAU que dans le groupe myomectomie Les niveaux de comorbidités étaient similaires. Les traitements étaient répartis différemment selon le lieu de résidence des patientes. La survenue d'une réhospitalisation dans les deux semaines ainsi que d'un deuxième traitement, était plus fréquente dans le groupe EAU que dans le groupe myomectomie. Toutes années confondues, le taux de survenue de grossesse après inclusion était plus important dans le groupe myomectomie que dans le groupe EAU.

Conclusion :

Notre étude a montré que le PMSI était un outil utile pour une enquête épidémiologique précise sur les myomectomies et les EAU en France. Les femmes traitées par EAU présentaient plusieurs différences épidémiologiques avec celles traitées par myomectomie. Des cohortes internationales et prospectives seraient intéressantes, notamment pour les femmes ayant un désir de procréer.
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