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Abstract: 

Background: The impact of various methods of endometrial scratch during assisted reproductive technology 

(ART) is not well established.  

Objective: To compare patient-reported pain scores and ART outcomes following two types of endometrial scratch 

prior to embryo transfer.  

Study design: In this prospective, non-blinded, randomized controlled trial, patients were assigned to either Pipelle 

or Shepard catheter. The primary outcome was mean pain score. Secondary outcomes included implantation rate 

(IR) and clinical pregnancy rate (CPR). 

Results: One hundred seventy transfers were included (Pipelle: n=78, Shepard: n=92). Mean pain scores were 

significantly lower in the Shepard group compared to the Pipelle group (3.0±2.4 vs. 3.9±2.2, respectively; p=0.01). 

There was no significant difference in IR (Shepard: 59.7%±52 and Pipelle: 56.5%±48; p=0.9) and CPR (Shepard: 

67.6%±47 and Pipelle: 71.8%±45; p=0.6).  

Conclusions: In our study, the Shepard catheter was a less painful method of endometrial scratch without 

compromising ART outcomes. 
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Introduction 

In the United States, approximately 2.3% of infants are conceived using 

assisted reproductive technologies (ART) (1). Over the past three decades, 

there have been significant improvements in clinical outcomes of ART 

procedures. Notably, implantation and clinical pregnancy rates associated 

with in vitro fertilization (IVF) are 35% and 40%, respectively (2, 3). 

Interventions such as endometrial scratch have been evaluated to improve 

implantation and ART success. Endometrial scratch, a procedure that 

involves intentional disruption of the endometrium prior to embryo transfer, 

may increase endometrial receptivity and implantation (4-6). However, 

while some studies suggest that endometrial scratch prior to embryo transfer 

may improve implantation rates and clinical pregnancy rates, patients report 

experiencing moderate pain and discomfort during the endometrial scratch 

procedure (6-10)  

Endometrial scratch is associated with significantly higher pain scores 

compared to patients who did not receive endometrial scratch during ART 

(11). In a multicenter randomized control trial of 1,364 patients, the median 

pain score reported by patients who underwent endometrial scratch was 3.5 

out of 10 on a visual analogue scale (IQR=1.9-6.0) (Lensen, 2019). 

Furthermore, two additional studies found patients who underwent 

endometrial scratch experienced moderate to severe pain with mean pain 

scores of 6.42 and 6.93 (11, 12). However, these studies utilized the Pipelle 

catheter for endometrial biopsy. To our knowledge, no studies have assessed 

pain scores in women who underwent endometrial scratch using the Shepard 

intrauterine insemination catheter.  

The objective of this study was to compare the effects of two endometrial 

scratch techniques – an endometrial biopsy with a Pipelle catheter and a four-

quadrant endometrial scratch using a Shepard insemination catheter – on 

patient-reported pain scores. Through this study, we aim to elucidate 

implications for clinical practice of endometrial scratch during ART for 

women undergoing IVF procedures, to achieve comparable ART success 

while minimizing patient discomfort. 

Materials and Methods 
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Study Design and Participants 

This prospective, non-blinded randomized controlled trial with parallel 

treatment arms was conducted from 2014 to 2017 at an academic fertility 

center. This study was reviewed and approved by the Carolinas Healthcare 

System Institutional Review Board. Patients undergoing embryo transfer 

who were in the cycle prior to their planned embryo transfer were included 

in this study. Patients who did not undergo an embryo transfer, had a known 

pregnancy, active pelvic infection, known endometrial hyperplasia or cancer, 

inability to tolerate endometrial catheter placement, severe cervical stenosis, 

and patients who were planned for operative hysteroscopy in the cycle prior 

to embryo transfer were excluded.  

Randomization 

Patients were randomized by a random number generator for allocation to 

either: 1) endometrial biopsy with a Pipelle catheter or 2) four-quadrant 

endometrial scratch with a Shepard insemination catheter. 

Endometrial Scratch Technique  

Patients were scheduled for the endometrial scratch procedure during days 

21-27 of the cycle prior to embryo transfer. For patients in the Shepard 

catheter group, a four-quadrant technique was performed by inserting the 

Shepard catheter to reach to uterine fundus then rotating it in quarter-turns at 

the 12:00, 3:00. 6:00, and 9:00 o’clock positions.   

The Shepard catheter has a 1.8 mm diameter tip that is smaller than the 

Pipelle, more pliant, and can curve the tortuous endocervical canal. This 

catheter is frequently utilized to perform saline infusion sonogram (SIS) in 

our clinic.  

In the Pipelle group, the endometrial biopsy technique was performed using 

the Pipelle catheter. The Pipelle was inserted into the upper section of the 

intrauterine cavity. Suction was applied while rotating the catheter during 

withdrawl to remove an adequate endometrial tissue sample. Endometrial 

disruption was confirmed via ultrasound.  The remainder of the IVF cycle 

and embryo transfer proceeded in accordance with standard institutional 

protocol. 

Pain Scores: 

The primary outcome was pain scores. Patients were given a Numerical 

Rating Scale (NRS) to assess pain immediately following the endometrial 

scratch procedure for both techniques.  Pain was assessed using a visual 

analog scale of 1-10, where 1 represented no pain and 10 indicated maximum 

pain (13). Secondary outcomes included implantation rate and clinical 

pregnancy rate. Implantation rate was defined as the number of fetal sacs per 

embryos transferred. Clinical pregnancy was confirmed by ultrasound and 

measured as the rate of pregnancies per embryo transfer. 

ART Cycles: 

 Demographic and ART outcome data were recorded from electronic 

medical records. Demographic data included age, sex, and ethnicity. Data on 

the number of embryos, embryo transfer, implantation, and positive 

pregnancy tests were collected within 1 year after the last embryo transfer. 

Statistical Analysis 

Descriptive statistics of the sociodemographic and ART characteristics were 

used to describe the study population. Mean and standard deviation were 

used for continuous, while categorical variables were described using 

frequencies and percentages. Mann Whitney U or student’s t-test was used 

to compare pain scores across groups. Implantation rates and clinical 

pregnancy rates were compared using chi-square test. Statistical significance 

was set at p<0.05.  Data were analyzed in partnership with statisticians from 

the Carolina Medical Center’s Dickson Advanced Analytics using DA2 

software. 

Results 

A total of 162 patients were recruited and 29 of these patients were re-

randomized in subsequent embryo transfer cycles. Of the 195 transfers 

included in this study, 25 cycles were excluded for cervical stenosis, patient 

intolerance of procedure, patient drop-out of study, and no available embryos 

for transfer. Thus, 170 transfers remained. Seventy-eight patients were 

assigned to the to the Pipelle arm, and 92 patients were randomized to the 

Shepard arm (Figure 1).  

 
Figure 1: Flow diagram of participants. 

Demographic and ART Cycle Characteristics 
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The two groups were well-balanced with regard to age, body mass index 

(BMI), number of prior live pregnancies, and AMH (Table 1). The mean age 

for the Pipelle and Shepard catheter groups was 33.8 and 34.2 years,  

 

respectively. There were no significant differences in the number of prior 

pregnancies and prior live births. In addition, there were no significant 

differences in ART cycle characteristics between the two groups (Table 2).  

  Pipelle (n=78) Shepard (n=92) p-value 

Maternal age 33.8 ± 4.6 34.2 ± 3.9 0.6 

BMI 24.9 ± 4.3 24.8 ± 5.5 0.9 

Number of prior pregnancies 0.9 ± 1.1 1.1 ± 1.3 0.3 

Number prior live births 0.4 ± 0.7 0.4 ± 0.6 0.9 

AMH 4.2 ± 3.3 4.4 ± 4.0 0.9 

Data reported as mean ±SD. 

Table 1: Demographic characteristics of the Pipelle and Shepard catheter groups. 

 

  Pipelle (n=78) Shepard (n=92) 

PGT-A/PGT-D 

Screened 

Unscreened 

 

27 (35) 

50 (65) 

 

37 (42) 

52 (58) 

Type cycle 

Fresh 

Frozen 

 

1 (1) 

77 (99) 

 

2 (2) 

90 (98) 

Donor egg  5 (6) 6 (7) 

Type of freezing 

Slow freeze 

Vitrification 

 

0 (0) 

77 (100) 

 

3 (3) 

85 (97) 

Number eggs retrieved  17.8 ±9.0 19.1 ±10.3 

Number eggs fertilized  10.9 ± 5.7 11.1 ± 6.7 

Number embryos transferred 1.1 ± 0.2 1.1 ± 0.3 

Number eggs retrieved  17.8 ±9.0 19.1 ±10.3 

Number eggs fertilized  10.9 ± 5.7 11.1 ± 6.7 

Number embryos transferred 1.1 ± 0.2 1.1 ± 0.3 

Data reported as n (%) or mean ±SD. 

No significant differences were reported. 

Table 2: ART cycle characteristics of the Pipelle and Shepard catheter groups. 

Pain and ART Outcomes 

Patients who underwent endometrial scratch using the Shepard catheter 

reported experiencing statistically significant lower pain scores compared to 

patients who received the Pipelle (Shepard: 3.0 ± 2.4 and Pipelle: 3.9 ± 2.2, 

p=0.01) (Table 3). Although the implantation rate was slightly higher in the  

 

Shepard group at 59.7% compared to 56.5% in the Pipelle group, this finding 

was not statistically significant (p=0.9). Similarly, there was no significant 

difference in clinical pregnancy rates between Shepard and Pipelle groups 

(Shepard: 67.6% ±47 and Pipelle: 71.8% ± 45; p=0.6).  

 Pipelle  Shepard  p-value 

Pain score1 3.9 ± 2.2 3.0 ± 2.4 0.01 

Implantation rate  56.5% ± 48 59.7% ± 52 0.9 

Clinical pregnancy rate 71.8% ± 45 67.6% ±47 0.6 

Data reported as mean ±SD. 

1Pain score reported by visual analog scale (1-10). 

Table 3: Pain scores and ART outcomes between Pipelle and Shepard Catheter groups. 

Discussion 

In this prospective randomized control trial of patients who underwent 

endometrial scratch prior to embryo transfer, patients who received the 

Shepard catheter had statistically significant lower pain scores than patients 

who received the Pipelle. The mean pain scores for both the Pipelle and  

Shepard catheter groups were 3.9 and 3.0, respectively. Despite the lower 

pain scores in the Shepard catheter group, there were no significant 

differences in implantation and clinical pregnancy rates between the 2 

groups.   

Patients who received the Pipelle in our study reported a pain score of 3.9, 

which is congruent with findings from a prior large-scale study that found a 
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median pain score of 3.5 on a visual analog scale among patients who 

underwent endometrial scratch using the Pipelle (13). While additional 

studies of endometrial scratch reported pain scores of 6.42 and 6.93, these 

discrepancies may be due to several factors including differences in ART 

cycle characteristics, pre-procedure preparations and variability in clinician 

technique (11, 12). For instance, all patients in the Nastri, Ferriani (11) study 

received oral contraceptive pretreatment and the majority of these patients 

had 2 or more unsuccessful embryo transfers, which may contribute to higher 

patient-reported pain scores.   

Findings from this study suggest that patients who underwent endometrial 

scratch using the Shepard catheter have significantly lower pain scores 

compared to those who underwent the Pipelle. Low to moderate pain and 

discomfort are commonly reported by patients who received the Pipelle for 

endometrial biopsy (7, 8, 10). However, to our knowledge, no prior studies 

have assessed pain scores and ART outcomes using the Shepard catheter 

compared to the standard Pipelle. One possible mechanism for patients’ 

decreased pain with the Shepard catheter is the smaller diameter 1.8 mm 

compared with the 3.1 mm diameter of the Pipelle. Moreover, the Shepard 

catheter is malleable while the Pipelle is semi-rigid. Both factors may 

contribute to decreased pain since the catheters must pass through the cervix 

for the endometrial scratch procedure. Finally, endometrial scratch using the 

Pipelle involves removal of endometrial tissue, whereas endometrial scratch 

with the Shepard catheter involves only endometrial disruption.  

There were no significant differences in implantation rates and clinical 

pregnancy rates across both groups. These findings contribute to the ongoing 

discussion about the effectiveness of endometrial scratch procedures on ART 

outcomes. Recent studies have challenged the purported clinical benefits of 

endometrial scratch (6, 9, 14). In a systematic review of 12 studies involving 

3,382 participants undergoing their first cycle of IVF, endometrial scratch 

had no significant effect on clinical pregnancy rates, and any minimal 

observed effects on implantation rates was deemed unreliable (9). However, 

a recent meta-analysis of 41 randomized control trials found that endometrial 

scratch improved implantation and clinical pregnancy rates in patients 

undergoing IVF when conducted during the follicular or luteal phase (8). 

Consequently, our study highlights the importance of optimizing 

endometrial scratch procedures to reduce patient discomfort, a valuable 

clinical consideration when the efficacy of specific techniques appears 

limited. 

Clinical Practice 

Endometrial scratch procedures using the Shepard catheter can be performed 

in office, are relatively quick and easy to use, and incur minimal cost to the 

patients. Due to the use of the Shepard catheter for saline SIS, we most 

commonly select a single patient visit during the cycle preceding the ovarian 

stimulation for IVF. At that time, we accomplish the following procedures 

in order: 1) trial transfer with a soft embryo transfer catheter, then 2) a saline 

infusion sonogram with the Shepard catheter using the adjustable sliding 

positioner of the Shepard catheter to limit fluid back flow, followed by 3) the 

four quadrant Shepard catheter endometrial scratch. These procedures are 

completed in one patient visit with a single speculum exam. This practice 

optimizes patient convenience, lowers procedural costs, and reduces the 

overall discomfort involved in multiple pelvic exams. While some studies 

have suggested hysteroscopy as another means of performing endometrial 

scratch, this modality is more costly, invasive, and time consuming than the 

two types of endometrial scratch that we chose to study.  

The present study maintains several limitations. The lack of blinding in the 

study design may introduce bias. However, patient-reported pain scores are 

less likely to be influenced by blinding and secondary outcomes included 

objective clinical measures such as implantation rate and clinical pregnancy 

rate. In addition, approximately 10% of patients were excluded due to factors 

such as cervical stenosis, patient intolerance of procedure, dropout, and 

absence of embryos for transfer. However, patients were randomized which 

should potential selection bias. In addition, there were only 3 fresh embryo 

transfers were performed, which may limit the generalizability of these study 

findings to fresh embryo transfers. Our study primarily consisted of frozen 

embryo transfers, which aligns with the growing preference for such 

procedures within the field and increasing use of preimplantation genetic 

testing (PGT). Lastly, the relatively small sample size may reduce power to 

detect significant differences in the study findings. However, this pilot study 

is the first of its kind to assess pain scores in patients who underwent 

endometrial scratch using the Shepard catheter. These study findings warrant 

larger randomized controlled trials in populations with diverse demographic 

and ART cycle characteristics. 

Despite these limitations, this study maintains several strengths. The robust 

study design as a prospective randomized control trial with parallel treatment 

arms minimizes selection bias and allows for the control of potential 

confounding variables. This study design ensures that the differences 

observed in pain scores are likely attributable to the 2 procedural endometrial 

scratch techniques. In addition, the visual analog scale is a valid and reliable 

measure for patient-reported pain scores and has been used to evaluate pain 

in patients undergoing endometrial scratch (11, 13, 15). Lastly, inclusion of 

the secondary ART outcomes such as implantation rates and clinical 

pregnancy rates provided for a comprehensive assessment of the impact of 

endometrial scratch techniques. Thus, findings from this study provide 

valuable context for clinical decision-making during ART, particularly for 

patients undergoing endometrial scratch prior to embryo transfer.  

Findings from this study warrant further research to Findings from this study 

warrant further research to assess the utility of the Shepard catheter in 

reducing patient-reported pain and discomfort during endometrial scratch 

procedures and its impact on clinical outcomes. Further research is needed 

to investigate the impact of using the Shepard catheter on pain and ART 

outcomes for endometrial scratch procedures in large, diverse samples. 

Additional studies that explore the biological mechanisms underlying the 

potential benefits of endometrial scratch in the context of different scratch 

techniques, such as endometrial disruption, will provide a more 

comprehensive understanding of the use of endometrial scratch in ART. 

Conclusions 

In our study, endometrial scratch using the Shepard catheter was a less 

painful alternative method for women undergoing IVF while maintaining 

comparable ART outcomes. While the efficacy of endometrial scratching in 

ART continues to be the subject of scientific discourse, efforts to mitigate 

patient discomfort during such procedures should be prioritized. The 

Shepard catheter may be a promising tool for clinicians conducting 

endometrial scratch prior to embryo transfer. As advancements in ART 

continue to be developed, strategies that minimize patient discomfort and 

improve clinical outcomes must be integrated into clinical practice to support 

patients embarking on the journey of ART. 
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