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Abstract 

Purpose: Although endometrial scratch may improve outcomes in certain groups of women 

undergoing assisted reproductive technology (ART), the type of endometrial procedure has not 

been specified. Our objective was to determine if two types of endometrial scratch prior to 

embryo transfer result in similar implantation and live birth rates. Also, to determine if patients 

experience similar pain from both types of endometrial scratch. 

Methods: This was a prospective, non-blinded, randomized controlled trial with parallel 

treatment arms of women undergoing blastocyst embryo transfer. Patients underwent 

endometrial scratch with either vigorous Pipelle curette or four-quadrant scratch with the 

Shepard insemination catheter. 

Results: There were 78 patients in the Pipelle curette group and 92 in the Shepard catheter 

group. There was no difference in implantation rates for the two groups (56.5% ±48 for Pipelle 

curette group vs. 59.7%±52 for Shepard catheter group, p-value 0.9). Live birth rates were also 

similar for the two groups (48.1% ±50 for Pipelle curette group vs. 46.8%±50 for Shepard 

catheter group, p-value 0.7). Mean pain score was significantly less for the Shepard catheter 

group than for the Pipelle curette group (3.0±2.4 vs. 3.9±2.2, p-value 0.01). 

Conclusions: Our study demonstrates no difference in implantation or live birth rates for two 

types of endometrial scratch. There was a difference in patient pain scales with endometrial 

scratch by a Shepard insemination catheter having a significantly lower pain score than by 

Pipelle curette. This data gives guidance as to the type of endometrial scratch to be performed 

prior to ART. 

Key Words: endometrial scratch, assisted reproductive technology, in vitro fertilization 

 

 

Introduction 

 

Despite advances in assisted reproductive technologies (ART) that have improved 

clinical outcome following in vitro fertilization (IVF) over the past three decades, clinical 

pregnancy rate and live birth rate remain 45-55% and 35-45%, respectively (1). Implantation is 

essential for successful ART and IVF procedures, and many interventions have been studied to 

possibly improve implantation rates and thus pregnancy and live birth rates (2). 

Endometrial scratch is one such intervention, and it is defined by the Cochrane 

Collaboration as “intentional endometrial injury, such as endometrial biopsy or curettage, in 

women undergoing ART” (3). The mechanism of possible increased endometrial receptivity as a 

result of endometrial scratch is still unknown; however, three proposed hypotheses exist. The 

first hypothesis is that local trauma to the endometrium induces effects on endometrial 

decidualization to facilitate embryo implantation (4,5,6). The second hypothesis is that 

endometrial healing following endometrial scratch involves activation of a cytokine, interleukin, 

growth factor, macrophage, and dendritic cell cascade that are beneficial to embryo implantation 

(4,57,8,9). The final hypothesis is that endometrial scratch may favorably alter endometrial 

maturation to improve synchronicity between the endometrium and the embryo implantation 

(4,5,10,11,). 

A Cochrane Review which examined endometrial scratch prior to IVF concluded that 

endometrial scratch prior to the embryo transfer cycle significantly improves clinical pregnancy 

rates and live birth rates in women undergoing ART. Although the type of endometrial procedure 

is not specified, the timing of endometrial scratch was found be most effective when performed 
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in the cycle prior to the embryo transfer (3,4). More recently, a multi-center randomized control 

trial of 1,364 women who were randomized to either endometrial scratch or no intervention in 

the cycle prior to embryo transfer demonstrated no differences in rates of ongoing pregnancy, 

clinical pregnancy, multiple pregnancy, ectopic pregnancy, or miscarriage between the two 

groups (12). This has led to uncertainty and debate about the value of endometrial scratch in 

ART (13-21). However, other studies have proposed that there may be a role for endometrial 

scratch in specific groups of patients undergoing ART, particularly those with a history of 

multiple embryo transfer failures (22-33).  

Although endometrial scratch prior to embryo transfer may have benefit in pregnancy and 

live birth rates in certain groups of patients (3,4), no specification of the best technique has been 

determined. Endometrial biopsy, curette, touch, and hysteroscopy have all been used in studies 

for endometrial scratch since they all induce mechanical disruption of the endometrium (22,27). 

The most recent Cochrane review, however, noted that the endometrial scratch methods of 

endometrial injury were associated with significant pain for patients (4). Therefore, therapeutic 

intervention that both enhance pregnancy rates and result in less patient pain is optimally 

important. Our objective was to compare two types of endometrial scratch – an endometrial 

biopsy with a Pipelle curette versus a four-quadrant endometrial scratch using a Shepard 

insemination catheter – to determine if the live birth rates are equivalent for the two methods. 

We also compared patient pain scores between the two types of endometrial scratch. By 

comparing two distinct types of endometrial scratch, we hoped to determine which method is 

both effective and tolerable to patients.  

  

 

Materials and Methods 

 

Study Design and Participants 

 

This was a non-blinded prospective, randomized controlled trial, conducted between 

2014 and 2017, with parallel treatment arms performed at Carolinas Medical Center’s Women’s 

Institute, an academic fertility center. We included all patients undergoing embryo transfer who 

were in the cycle prior to their planned embryo transfer. Exclusion criteria included patients not 

undergoing an embryo transfer, 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.  

 

Ethics Approval and Desire to Participate 

 

After Institutional Review Board approval was obtained from the Atrium Health IRB committee 

(IRB00001088, IRB00001103), informed consent was obtained from study participants. All 

methods were performed in accordance with the relevant guidelines and regulations. 

 

Randomization 

 

After patients were enrolled in the study, their demographic data was collected. Patients were 

then randomized by a random number generator for allocation to either: 1) endometrial biopsy 
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with a Pipelle curette or 2) four-quadrant endometrial scratch with a Shepard insemination 

catheter. 

 

Endometrial Scratch Technique  

 

The Pipelle is semi-rigid endometrial biopsy catheter with an internal stylet plunger, 

which possesses a 3.1 mm tip diameter (Cooper SurgicalÒ). Endometrial scratch by endometrial 

biopsy using the Pipelle curette is well described in the literature. To our knowledge, endometrial 

scratch using a Shepard catheter (Cook MedicalÒ) is a novel technique. The Shepherd catheter is 

a 1.8 mm malleable insemination catheter that can be curved to traverse the cervix. It is also used 

by some physicians to perform saline infusion sonography (SIS). It was chosen as a method for 

endometrial scratch because the Shepard catheter has a smaller tip diameter, is more pliant, can 

be shaped to accommodate a tortuous endocervical canal, and is often used in our clinic for the 

performance of saline infusion sonography with disruption of the endometrium seen on 

ultrasound.   

During the cycle before embryo transfer, women were scheduled between cycle days 21-

27 for the endometrial scratch procedure. For the Pipelle curette group, physicians inserted the 

Pipelle curette into the top of the intrauterine cavity and removed an adequate endometrial 

sample by applying suction with catheter rotation during withdrawal. For the Shepard catheter 

group, physicians performed a four-quadrant scratch technique by inserting the Shepard 

insemination catheter to the top of the uterine cavity, and then rotating quarter turns to touch and 

disrupt the endometrium at 12:00. 3:00, 6:00, and 9:00 o’clock positions on the clock-face. 

Immediately following the endometrial procedure, patients were given a Numerical Rating Scale 

(NRS) for pain. 

 

ART Cycles 

 

The remainder of the IVF cycle and embryo transfer proceeded by standard protocol. 

Data was collected including information about the embryos, embryo transfer, implantation rate, 

positive pregnancy test, and live birth rate.  

 

Statistical Methods 

 

Based on an 80% power calculation in which a 10% change in live birth rate was deemed 

to be clinically significant, the sample size needed to attain adequate power was found to be 200 

total patients. Statistical analysis was performed in collaboration with statisticians from Carolina 

Medical Center’s Dickson Advanced Analytics and using DA2 software. This data was found to 

be normally distributed, so means, standard deviations, and p-values found using Chi-squared 

testing were used for analysis. P-values less than 0.05 were considered statistically significant. 

Subgroup analysis was performed comparing implantation rate for the two study groups and 

stratifying fresh and frozen embryo transfer, PGT-A and unscreened embryos, AMH <1 and 

AMH ≥1, and single and two embryos transferred.  

 

Clinical Trial Registration 
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As a randomized control trial, this study closely adhered to the guidelines of CONSORT 2010. A 

CONSORT statement was completed, and the trial was registered with the NIH Clinical Trials 

Platform – study NCT04363879 was registered on 04/27/20. 

 

 

Results 

 

There were 162 subjects who were recruited, and 29 of these patients were re-randomized 

in subsequent embryo transfer cycles. Thus 195 transfers were included in this study. Twenty-

five cycles were excluded for cervical stenosis, patient intolerance of procedure, patient drop-out 

of study, and no available embryos for transfer. This gave a total of 170 transfers. Seventy-eight 

patients were randomized to the Pipelle endometrial scratch group, and 92 patients were 

randomized to the Shepard catheter endometrial scratch group (Supplemental Figure 1). 

 

Demographic data was compared between the two groups, and no significant differences 

were found (Table 1).  

 

Table 1. Demographic data compared between study groups. Show as mean ± standard deviation.  
  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 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 

 

The ART cycle characteristics were also compared between the two study groups, and no 

significant differences were found (Table 2, Table 3).  

 

Table 2. ART cycle characteristics compared between study groups. Shown as N (% of 

population). 
  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 freezing 
       Slow Freeze 
       Vitrification 

 
0 (0) 

77 (100) 

 
3 (3) 

85 (97) 

 

 



 6 

Table 3. ART cycle characteristics compared between study groups. Shown as mean ± standard 

deviation. 
  Pipelle  

(n=78) 
Shepard  
(n=92) 

p-value 

Number Eggs 
Retrieved  

17.8 ±9.0 19.1 ±10.3 0.4 

Number Eggs 
Fertilized  

10.9 ± 5.7 11.1 ± 6.7 0.8 

Number Embryos 
Transferred 

1.1 ± 0.2 1.1 ± 0.3 0.2 

 

Finally, the ART results were compared between study groups – clinical pregnancy rate, 

implantation rate, and live birth rate were similar between the two groups. However, pain rated 

by NRS after the endometrial scratch procedure was found to be significantly less in the Shepard 

catheter group than in the Pipelle curette group (3.9 ± 2.2 vs. 3.0 ± 2.4, p 0.01) (Table 4).  

 

Table 4. ART results and pain compared between study groups. Shown as mean ± standard 

deviation. 
 Pipelle Curette 

(n=78) 
Shepard Catheter  

(n=92) 
p-value 

Clinical Pregnancy 
Rate 

71.8% ± 45 67.6% ±47 0.6 

Implantation rate  56.5% ± 48 59.7% ± 52 0.9 
Live birth rate 48.1% ± 50 46.8% ± 50 0.7 
Pain 3.9 ± 2.2 3.0 ± 2.4 0.01 

 

 

Certain factors influence ART results, particularly fresh vs frozen embryo transfer, PGT 

screening, AMH, and single vs two embryos transferred. Our results were stratified to account 

for these variables, and implantation rates were compared between the two study groups. No 

significant differences in implantation rate were found when the results were stratified. Of note, 

we were not able to analyze the stratification of fresh embryo transfers between the two study 

groups because there were only 3 fresh transfers total performed (Supplemental Table 1).  

 

 

Discussion 

 

This study demonstrates no difference in pregnancy, implantation, or live birth rates 

when endometrial scratch was performed with a Pipelle curette or a Shepard catheter in the cycle 

prior to an embryo transfer. There was, however, a difference in patient pain scores, and 

endometrial scratch with the Shepard catheter was significantly less painful than with the Pipelle 

curette.  

One possible mechanism for patients’ decreased pain with the Shepard catheter is the 

smaller diameter 1.8 mm compared with the Pipelle catheter’s diameter 3.1 mm. The Shepard 

catheter is malleable while the Pipelle curette is semi-rigid. Both of these factors may contribute 

to decreased pain since the catheters must pass through the cervix for endometrial scratch. 

Additionally, the endometrial scratch procedure for the Pipelle curette involves removal of 

endometrial tissue, whereas endometrial scratch with the Shepard catheter involves only 
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endometrial disruption. A prior study found that women’s mean pain from an endometrial biopsy 

using the Pipelle curette was 6.2 ± 2.4 on a visual analog scale from 1-10 (34). The mean pain 

score for patients in our study who underwent endometrial scratch with the Pipelle catheter was 

found to be 3.9 ± 2.2 which is even lower than as found in Leclair’s study. Pain with the Shepard 

catheter has not been previously studied.  

We chose to study endometrial scratch with the Pipelle curette and the Shepard catheter 

because they can both be performed in office, are relatively quick and easy to use, and incur 

minimal cost to the patients. Because the Shepard catheter may be used for saline infusion 

sonogram, 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. All of this is 

accomplished 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. Some studies have suggested that hysteroscopy is another means of performing 

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

types of endometrial scratch that we chose to study.  

To our knowledge, this is the first study which compares outcome measures between two 

types of endometrial scratch procedures, one of which, the Pipelle, is the most commonly used 

catheter for endometrial scratch. Strengths of this study include that it is a randomized control 

trial, many variables were collected to analyze confounding factors, and it is powered to detect a 

difference in live birth rate. The reporting of live birth rate data is very important to assess 

complications which may not affect clinical pregnancy rates but impact the final event hoped for 

by any patient undergoing ART. There are several limitations of this study. First, the study 

population had a relatively small sample size, and so larger randomized controlled trials are 

needed to confirm our findings. Secondly, the study was not blinded. The objective outcome 

measures (clinical pregnancy, live birth rate), patient assessment of pain scores should be 

minimally impacted by blinding, however. Thirdly, there was a little more that 10% of patients 

excluded for the following reasons cervical stenosis, patient intolerance of procedure, patient 

drop-out of study, and no available embryos for transfer. The randomization process should 

serve to limit the bias from these exclusions. Additionally, there were only 3 total fresh transfers 

performed, so the results of this study may not be generalizable to fresh embryo transfers. The 

greater proportion of frozen embryo transfers in this study does reflect a trend within the field 

toward frozen embryo transfers, particularly with the greater utilization of PGT.  

 

 

Conclusions 

 

The value of endometrial scratch for improving ART cycle pregnancy rates is supported 

by the most recent Cochrane analysis (4), however, debate continues to exists about the value of 

endometrial scratch prior to embryo transfer. It is becoming increasingly evident with emerging 

literature that endometrial scratch may not improve ART outcomes for all patients who undergo 

embryo transfer, but a population of patients most likely to benefit from endometrial scratch 

prior to embryo transfer would be couples with recurrent implantation failures (22,23). Despite 

current research surrounding endometrial scratch, no uniform technique has been described. Our 
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study provides data that endometrial scratch performed with the Shepard catheter had equivalent 

ART results but was significantly less painful than endometrial scratch performed with the 

Pipelle curette. Thus, when endometrial scratch is performed, a technique using the Shepard 

catheter is preferred over using a Pipelle catheter.  
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