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Abstract—The Intrauterine Ballerine is a next-

generation frameless copper intrauterine contraceptive 

device developed to overcome anatomical and clinical 

limitations of conventional framed intrauterine devices 

(IUDs). By adopting a flexible three-dimensional 

spherical configuration, the device is designed to adapt 

dynamically to uterine cavity morphology, thereby 

potentially reducing pain, bleeding, malposition, and 

expulsion. This comprehensive review critically 

examines the background, device design, insertion 

technique, biological mechanism, clinical efficacy, safety, 

patient-centered outcomes, comparative performance, 

and future research needs, with relevance for 

international contraceptive practice. 
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I. INTRODUCTION 

 

Intrauterine contraception represents one of the most 

reliable forms of reversible fertility control, with 

effectiveness exceeding 99% in typical use. Despite 

proven efficacy, framed copper IUDs are associated 

with early discontinuation due to pain, abnormal 

uterine bleeding, expulsion, and dissatisfaction. These 

issues disproportionately affect nulliparous women 

and adolescents. Increasing recognition of uterine 

cavity variability has prompted innovation toward 

flexible, frameless devices. The Intrauterine Ballerine 

reflects this paradigm shift and warrants detailed 

evaluation. 
 

II. HISTORICAL BACKGROUND AND 

RATIONALE 
 

The development of framed intrauterine devices dates 

back to the mid-20th century, when standard uterine 

cavity dimensions were assumed. Subsequent imaging 

studies using ultrasound, hysteroscopy, and MRI have 

demonstrated significant interindividual variability in 

uterine width and shape. A mismatch between rigid 

transverse arms and narrow uterine cavities has been 

linked to discomfort, embedment, and expulsion. 

Frameless IUD concepts emerged to address these 

limitations. The Ballerine builds upon earlier 

frameless designs while incorporating a three-

dimensional configuration to improve spatial stability. 
 

III. DEVICE DESIGN AND MATERIALS 
 

The Ballerine is composed of multiple copper beads 

threaded onto a flexible nitinol wire. Nitinol, a nickel 

titanium alloy, exhibits shape-memory and 

superelastic properties, allowing the device to assume 

a spherical configuration after deployment. This 

design enables uniform distribution of copper while 
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minimizing localized endometrial pressure. The 

absence of transverse arms reduces the risk of uterine 

wall irritation and deformation, potentially enhancing 

tolerability. 
 

IV. INSERTION TECHNIQUE AND PROVIDER 

TRAINING 
 

Insertion is performed using a dedicated applicator 

designed to ensure fundal placement. Unlike framed 

IUDs, the Ballerine does not rely on lateral arm 

deployment, but instead forms its configuration 

intrauterinely. Proper training is essential to minimize 

insertion-related complications and early expulsion. In 

some settings, ultrasound confirmation may be 

beneficial, particularly during the learning curve or in 

patients with uterine anomalies. 
 

V. MECHANISM OF ACTION 
 

The contraceptive effect of the Ballerine is mediated 

through continuous release of copper ions into the 

uterine environment. Copper induces a localized 

sterile inflammatory response, increasing leukocyte 

infiltration and prostaglandin production. This hostile 

milieu impairs sperm motility, capacitation, and 

survival, thereby preventing fertilization. The three 

dimensional configuration increases effective copper 

exposure without increasing total copper load. 
 

VI. CLINICAL EFFICACY 
 

Clinical studies evaluating the Ballerine demonstrate 

contraceptive efficacy comparable to standard copper 

IUDs. Reported Pearl Index values remain below 1 

pregnancy per 100 woman-years. Early data suggest 

sustained effectiveness for at least three to five years, 

with ongoing studies evaluating longer durations of 

use. Effectiveness appears consistent across parity and 

age groups. 
 

VII. SAFETY AND ADVERSE EVENTS 
 

The safety profile of the Ballerine aligns with that of 

other copper IUDs. Common adverse effects include 

transient pelvic pain, spotting, and heavier menstrual 

bleeding, particularly during the initial months post-

insertion. Serious complications such as uterine 

perforation and pelvic inflammatory disease are rare 

and primarily associated with insertion technique 

rather than device design. 

VIII. EXPULSION, MALPOSITION, AND 

CONTINUATION RATES 
 

Expulsion remains a key contributor to IUD failure 

and discontinuation. The flexible frameless design of 

the Ballerine allows it to adapt to uterine contractions 

rather than resist them, potentially reducing expulsion 

risk. Preliminary observational data indicate favorable 

continuation rates, suggesting improved long-term 

acceptability compared with framed devices. 
 

IX. PATIENT ACCEPTABILITY AND QUALITY 

OF LIFE 
 

Patient-reported outcomes highlight high satisfaction 

levels with the Ballerine, particularly regarding 

comfort and reduced foreign-body sensation. 

Improved acceptability may enhance adherence and 

reduce unintended pregnancy rates. Quality-of-life 

measures indicate minimal interference with daily 

activities and sexual function. 
 

X. COMPARISON WITH OTHER 

INTRAUTERINE DEVICES 
 

Compared with conventional copper T IUDs, the 

Ballerine offers improved anatomical compatibility 

and potentially lower expulsion rates. In contrast to 

levonorgestrel-releasing IUDs, it provides effective 

contraception without systemic hormonal exposure, 

making it suitable for women with contraindications to 

hormones or preference for natural cycles. 
 

XI. USE IN SPECIAL POPULATION 
 

The Ballerine may be particularly advantageous for 

nulliparous women, adolescents, and women with 

small uterine cavities. Its non-hormonal nature 

supports use during lactation and in women with 

hormone-sensitive conditions. However, careful 

patient selection and counseling remain essential. 
 

XII. HEALTH ECONOMICS AND COST 

CONSIDERATIONS 
 

While the upfront cost of the Ballerine may exceed 

that of standard copper IUDs, improved continuation 

rates and reduced complication-related costs may 

enhance overall cost-effectiveness. Formal economic 

evaluations are needed to assess long-term value 

across healthcare systems. 
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XIII. LIMITATIONS AND KNOWLEDGE GAPS 
 

Despite promising findings, evidence remains limited 

by small sample sizes and short follow-up in some 

studies. Large randomized controlled trials and real-

world registry data are needed to confirm long-term 

safety, effectiveness, and comparative performance. 
 

XIV. FUTURE RESEARCH DIRECTIONS 
 

Future investigations should focus on multicenter 

randomized trials, long-term surveillance, head to 

head comparisons with hormonal IUDs, and patient 

centered outcomes. Advances in imaging and 

personalized uterine assessment may further refine 

device selection. 
 

XV. CONCLUSION 
 

The Intrauterine Ballerine represents a significant 

innovation in non-hormonal contraception. By 

addressing anatomical compatibility and patient 

comfort, it has the potential to improve continuation 

and satisfaction. Continued high quality research will 

determine its definitive role in global contraceptive 

practice. 
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