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Intracytoplasmic sperm injection (ICSI) has revolutionized assisted 

reproductive technologies (ART), with embryo transfer (ET) being 

a pivotal determinant of success. However, specific patient 

populations—including those with retroverted uteri, cervical 

stenosis, obesity, or uterine anomalies—face unique anatomical 

and physiological challenges that compromise traditional ET 

techniques. Transabdominal (TAUS) and transvaginal ultrasound 

(TVUS), while widely used, often provide suboptimal visualization 

in these cases, leading to reduced implantation and pregnancy 

rates. Rectal ultrasound (TRU) has emerged as a novel imaging 

modality, offering enhanced visualization of the uterine cavity and 

catheter trajectory in complex scenarios. Preliminary studies, such 

as those by Roig Navarro et al. (2020) and Abu-Dahab et al. 

(2021), underscore TRU’s potential to overcome anatomical 

barriers, yet its integration into clinical practice remains limited. 

This review synthesizes evidence from randomized controlled 

trials (RCTs) and meta-analyses to evaluate TRU’s efficacy, 

address methodological limitations, and explore its role in 

improving outcomes for high-risk populations undergoing ICSI. 
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Introduction 

Intracytoplasmic sperm injection (ICSI) has revolutionized assisted reproductive 

technologies (ART), with embryo transfer (ET) being a pivotal determinant of 

success. However, specific patient populations—including those with retroverted 

uteri, cervical stenosis, obesity, or uterine anomalies—face unique anatomical and 

physiological challenges that compromise traditional ET techniques. Transabdominal 

(TAUS) and transvaginal ultrasound (TVUS), while widely used, often provide 

suboptimal visualization in these cases, leading to reduced implantation and 

pregnancy rates. Rectal ultrasound (TRU) has emerged as a novel imaging modality, 

offering enhanced visualization of the uterine cavity and catheter trajectory in 

complex scenarios. Preliminary studies, such as those by Roig Navarro et al. (2020) 

and Abu-Dahab et al. (2021), underscore TRU’s potential to overcome anatomical 

barriers, yet its integration into clinical practice remains limited. This review 

synthesizes evidence from randomized controlled trials (RCTs) and meta-analyses to 

evaluate TRU’s efficacy, address methodological limitations, and explore its role in 

improving outcomes for high-risk populations undergoing ICSI. 

Rationale 

The rationale for adopting TRU in ET stems from its ability to address critical gaps in 

conventional methods. In patients with retroverted uteri or obesity, TAUS and TVUS 

often fail to provide adequate visualization due to acoustic shadowing or adipose 

tissue interference. TRU circumvents these issues by utilizing a posterior approach, 

enabling clearer imaging of the uterine fundus and cervical canal. Furthermore, 

TRU’s utility in cervical stenosis—a condition where traditional catheterization 

frequently fails—is supported by Abu-Dahab et al. (2021), who reported 90% 

procedural success with TRU versus 50% with standard techniques. Despite these 

advantages, TRU’s adoption is hindered by debates over patient discomfort (e.g., full 

bladder requirements) and a lack of standardized protocols. This analysis aims to 

consolidate existing evidence, reconcile conflicting viewpoints, and advocate for 

TRU’s role in anatomically complex ET cases. 

Discussion 

The synthesis of 27 studies reveals TRU’s consistent superiority in challenging ET 

scenarios. For retroverted uteri, TRU improved catheter placement success to 85% 
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compared to 60% with TAUS (Roig Navarro et al., 2020), while in cervical stenosis, 

TRU achieved 90% visualization success (Abu-Dahab et al., 2021). Meta-analyses by 

Cozzolino et al. (2019) and Tzeng et al. (2020) further corroborate TRU’s efficacy in 

obese populations, linking enhanced visualization to higher pregnancy rates. 

However, conflicting evidence persists: Verma et al. (2021) noted that TRU’s 

requirement for a full bladder increased discomfort, potentially affecting patient 

compliance. Additionally, comparisons to advanced modalities like 3D/4D ultrasound 

remain underexplored, with Li et al. (2022) suggesting TRU’s precision rivals these 

techniques but lacks long-term data. Methodological limitations, including small 

sample sizes (e.g., Kim et al., 2019: n=30) and heterogeneity in protocols, underscore 

the need for standardized guidelines. Despite these challenges, TRU’s adaptability in 

diverse populations—from uterine anomalies to previous failed transfers—positions 

it as a versatile tool in reproductive medicine. 
 

1. Key Findings from Recent High-Impact Studies 

Randomized Controlled Trials (RCTs) 

- Retroverted Uterus**: TRU improved catheter placement success rates to 85% vs. 

60% with transabdominal ultrasound (TAUS) (Roig Navarro et al., 2020).   

- Cervical Stenosis: TRU achieved 90% visualization success vs. 50% with traditional 

methods (Abu-Dahab et al., 2021).   

- Obesity/High BMI: Meta-analysis of 14 studies concluded TRU enhances 

visualization and pregnancy outcomes (Cozzolino et al., 2019).   

- Precision Placement: TRU increased pregnancy rates from 33% to 55% compared to 

other methods (Li et al., 2022).   

- Previous Failed Transfers: TRU improved clinical pregnancy rates to 45% vs. 30% 

with TAUS (Hassan et al., 2021).   
 

Meta-Analyses   

- Systematic Review (Abu-Setta et al., 2016): 

 Analyzed 21 studies and found TRU consistently improved success rates across 

diverse populations.   
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- Tzeng et al. (2020): Meta-analysis of imaging techniques in IVF highlighted TRU’s 

role in improving visualization and procedural comfort.  
  

2. Conflicting Viewpoints and Unresolved Debates  

- Patient Discomfort: TRU requires a full bladder, which may cause discomfort 

(Verma et al., 2021). Critics argue that prioritizing visualization over comfort could 

reduce patient compliance.   

- Comparison to Advanced Imaging: Limited data comparing TRU to 3D/4D 

ultrasound or hybrid approaches (Li et al., 2022).   

- Standardization: Lack of consensus on optimal protocols (e.g., bladder volume, 

catheter type).   
 

3. Methodological Rigor and Limitations 

- Sample Sizes: Most studies had small cohorts (e.g., Kim et al., 2019: n=30; Gruber 

et al., 2020: n=60).   

- Heterogeneity: Variability in TRU protocols (e.g., operator expertise, bladder filling 

criteria).   

- Outcome Measures: Focus on short-term clinical pregnancy rates; live birth data 

and neonatal outcomes are underreported.   

- Bias: Blinding challenges in RCTs (e.g., Zhang et al., 2021).  
  

4. Guideline Updates 

- ASRM/ESHRE (2023): No formal endorsement of TRU; emphasis remains on 

transvaginal ultrasound (TVUS).   

- NICE/WHO: No specific recommendations for TRU in ET guidelines.   
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6. Gaps in Evidence and Future Research Needs 

1. Standardized Protocols: Define optimal bladder volume, catheter types, and 

operator training.   

2. Long-Term Outcomes: Live birth rates, neonatal health, and cost-effectiveness 

analyses.   

3. Comparative RCTs: TRU vs. 3D/4D ultrasound or hybrid approaches.   

4. Diverse Populations: Include non-obese patients with uterine anomalies or 

cervical stenosis.   

5. Patient-Reported Outcomes: Discomfort, psychological impact, and acceptability.  
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7. Consensus Statements  

1. Current Role of TRU: TRU is a promising adjunct for anatomically challenging ET 

cases (e.g., retroverted uterus, cervical stenosis) but is not yet a first-line 

recommendation.   

2. Guideline Integration: ASRM/ESHRE and NICE should prioritize TRU in future 

updates for complex ET scenarios.   

3. Training Programs: Institutions should develop TRU-specific training modules to 

address technique variability.   

 

Summary 

TRU demonstrates significant advantages in ET for anatomically complex 

populations, including:   

- 85% success in retroverted uteri vs. 60% with TAUS.   

- 90% visualization in cervical stenosis vs. 50% with traditional methods.   

- 45% pregnancy rates in prior failed transfers vs. 30% with TAUS.   

Meta-analyses affirm TRU’s role in improving outcomes for obese patients and those 

requiring precision placement. However, debates persist regarding patient comfort, 

protocol standardization, and cost-effectiveness. Current guidelines (ASRM/ESHRE, 

NICE) have yet to endorse TRU, reflecting the need for larger, multi-center trials and 

long-term data on live birth rates. 

 

Conclusion  

TRU represents a transformative advancement in ET for high-risk ICSI populations, 

offering unparalleled visualization in anatomically challenging cases. While existing 

RCTs and meta-analyses validate its efficacy, broader clinical adoption requires 

addressing key limitations: standardizing protocols, expanding training programs, 

and conducting comparative studies with advanced imaging techniques. Future 

research must prioritize multi-center trials with long-term follow-up to evaluate live 
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birth rates and cost-effectiveness. Until then, TRU should be considered a specialized 

adjunct in complex ET scenarios, with guidelines urgently needing updates to reflect 

its potential. By bridging the gap between innovation and practice, TRU could 

redefine standards of care in reproductive medicine, ensuring equitable success for 

all patients.   
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Short term 

Procedural Success 
(Retroverted Uterus) 

85% success rate in 

catheter placement 
60% with TAUS 

Roig Navarro 

et al. (2020) 

Visualization Success 
(Cervical Stenosis) 

90% success rate 

50% with 

traditional 

methods 

Abu-Dahab 

et al. (2021) 

Clinical Pregnancy 
Rate (General) 

55% (vs. 33% with 

other methods) 

33% (standard 

methods) 

Li et al. 

(2022) 

Clinical Pregnancy 
Rate (Prior Failed 
Transfers) 

45% 30% with TAUS 
Hassan et al. 

(2021) 

Patient Discomfort 
Increased due to full 

bladder requirement 

Lower discomfort 

(TAUS/TVUS) 

Verma et al. 

(2021) 

 

long term 

 

Live Birth Rate 

Limited data; 

underreported in 

studies 

Insufficient 

comparative 

data 

Document gaps 

(ASRM/ESHRE, 

2023) 

Neonatal 

Health 

No robust data 

available 

No TRU-specific 

comparisons 

Gaps in Evidence 

(Section 6) 

Cost-

Effectiveness 

Not systematically 

studied 
Not evaluated 

Future Research 

Needs (Section 6) 

Maternal 

Health Impact 

No long-term follow-

up data 

Limited data for 

TAUS/TVUS 

Cozzolino et al. 

(2019)* 
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Notes: 

1. Short-term outcomes are primarily derived from the document’s cited 

studies, which highlight TRU’s procedural advantages but note patient 

discomfort. 

2. Long-term outcomes (e.g., live birth rates, neonatal health) are largely absent 

in TRU-specific literature, as emphasized in the document’s "Gaps in 

Evidence" section. 

3. *General ultrasound-guided ET outcomes (e.g., Cozzolino et al., 2018) suggest 

improved pregnancy rates but lack TRU-specific long-term data. 

4. Standard guidelines (ASRM/ESHRE, NICE) have not yet incorporated TRU due 

to insufficient evidence on long-term efficacy. 

 

Key Takeaways: 

 TRU excels in short-term procedural success and pregnancy rates for 

anatomically complex cases. 

 Long-term outcomes remain unstudied, highlighting the need for multi-center 

trials and standardized protocols. 

 

 

 


