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Abstract
Purpose  A first clinical evaluation of a new hand-driven hysteroscopic tissue removal device, Resectr™ 5fr, for office pol-
ypectomy without any anesthesia.
Methods  Women with at least one small endometrial polyp were eligible. Hysteroscopic polypectomy was performed using 
the Resectr™ 5fr in an office setting, without any anesthesia.
Results  One hundred and two hysteroscopic polypectomies were included in the analysis. The median installation time was 
1.9 min (95% confidence interval (CI) 1.6–2.1). The median time to complete polyp removal was 1.2 min (95% CI 0.8–1.6). 
The median surgeon’s safety, practical, and comfort scores on a 5-point Likert scale were high (5 (5–5), 5 (4–5), and 5 (4–5), 
respectively). Women’s pain score was low (median 1 (0–3)), whereas the satisfaction rate was high (median 5 (5–5)), both 
on a 5-point Likert scale. There were two conversions (hysteroscopic scissors (n = 1), a new Resectr™ 5fr device (n = 1)). 
There was one incomplete procedure (tissue hardness).
Conclusion  Hysteroscopic removal of small polyps, using the ResectrTM 5fr in an office setting is feasible in terms of instal-
lation and resection time. Surgeon’s practical, comfort, and safety scores are high, whereas women report low pain scores 
and high satisfaction rates. 
Trial registration  Dutch Clinical Trial Registry (NTR 7119, NL6923): https://​www.​trial​regis​ter.​nl/​trial/​6923. Date of reg-
istration: 27/03/2018.

Keywords  Hysteroscopic morcellation · Hysteroscopic tissue removal system · Hysteroscopic polypectomy · Office 
hysteroscopy · Polyps

What does this study add to the clinical work 

Hysteroscopic polypectomy using the ResectrTM 5fr 
in an office setting without any anesthesia is feasi-
ble in terms of installation and resection time, sur-
geon’s convenience and patient’s satisfaction.

Introduction

Endometrial polyps are focal outgrowths containing glands, 
stroma, and blood vessels [1]. The most prevalent symptom 
is abnormal uterine bleeding (AUB) occurring in up to 68% 
of cases [2]. Their presence has also been linked with female 
infertility [3]. Nevertheless, they can be asymptomatic [4]. 
Although endometrial polyps are benign, pre- and malig-
nant transformation may occur in around 3.4% [5]. Hystero-
scopic polypectomy is recommended in case of symptoms 
or in postmenopausal women [3, 6–9]. The management in 
asymptomatic premenopausal women is debatable [9–11].

Miniaturization of hysteroscopes and its instruments ena-
bled hysteroscopic polypectomy to be performed in an office 
setting. The first instruments used for office hysteroscopic 
polypectomy were 5fr mechanical instruments (scissor and 
grasper), later expanded with 5fr bipolar instruments [12]. 
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These are fragile and have a limited degree of movement. 
The main restriction is the ratio between the polyp size and 
the diameter of the internal cervical ostium, which is associ-
ated with additional maneuvers for tissue extraction, longer 
operating times, and higher pain scores [13–15]. Mechani-
cal hysteroscopic tissue removal systems offer a solution by 
their simultaneous cutting and aspiration effect. Compared 
to 5fr bipolar instruments, a mechanical hysteroscopic tissue 
removal system is significantly faster, more acceptable, and 
successful [16, 17].

However, the development of devices continued and a 
small, hand-driven tissue removal system, ResectrTM 5fr. 
(1.66 mm) (Minerva Surgical, Santa Clara CA), which 
was CE marked in 2016 and FDA approved in 2020, was 
launched to perform office hysteroscopic polypectomy. Its 
benefits are that the electric-powered control unit is replaced 
by a simple hand grip, which simplifies the setup, and that it 
fits through a 5fr. working channel. The aim of the current 
trial was to perform a first clinical evaluation, in accord-
ance with the IDEAL framework, of the device for office 
polypectomy.

Methods

This multicenter, prospective cohort study was conducted at 
the Catharina Hospital (Eindhoven, the Netherlands) and the 
Ghent University Hospital (Ghent, Belgium) from October 
2018 until March 2021. The study was approved by the ethi-
cal committees of both centers and it was registered at the 
Dutch Clinical Trial Registry (NL6923). Written informed 
consent was obtained from all women.

Women were eligible to participate when they had at 
least one small (mean diameter ≤ 8 mm) endometrial polyp, 
scheduled for hysteroscopic removal. Diagnosis was made 
by transvaginal ultrasound, saline infusion sonography (SIS) 
and/or diagnostic hysteroscopy. Exclusion criteria were 
endometrial polyps with a mean diameter larger than 8 mm, 
evidence of malignancy, untreated cervical stenosis, or the 
presence of a contraindication for operative hysteroscopy.

Hysteroscopic polypectomy was performed in an office 
setting without any anesthesia. The procedure was done 
immediately after diagnosis (‘see and treat’) or scheduled 
according to local circumstances and patient’s preference. 
Women were allowed to take oral analgesia according to 
local practices (no standard protocol at the Ghent University 
Hospital, non-steroidal anti-inflammatory drug (NSAID) 
(Naproxen® 500 mg) the night before the procedure at the 
Catharina Hospital). The vaginoscopic approach was used 
without cervical preparation. Normal saline, warmed to 
37.0 °C, was used as distention medium and delivered by 
a pressure bag or the ENDOFLOW®II Warming, Irrigation 

and Suction system (Rocamed). No antibiotic prophylaxis 
was administered.

Polyp removal was performed using the ResectrTM 5fr., 
a new hand-driven tissue removal device, consisting of a 
35 cm long cannula and, a 5 mm working window, and an 
internal rotating blade in an outer tube (Fig. 1). The device 
was introduced into the uterine cavity through the 5fr. work-
ing channel of pre-existing small diameter hysteroscope 
(≤ 15fr, ≤ 5  mm). The hand activation of the ResectrTM 
5fr. replaces the electric-powered control unit in the exist-
ing motor-driven devices. Each squeeze in the handpiece 
initiates six turning movements of the inner blade (3 rota-
tions clockwise, followed by 3 rotations counterclock-
wise). During each turn, the inner blade can cut tissue. The 
ENDOMAT® SELECT (Karl Storz, Tuttlingen, Germany; 
maximum flow setting of 300 mL/min), activated by a foot 
pedal, was used for controlled suction of the resected tis-
sue, which is aspirated through the hollow lumen of the tis-
sue removal device, collected in a pouch and available for 
pathology analysis. When the rotating inner blade and the 
ENDOMAT® SELECT are not activated, the window open-
ing of the ResectrTM 5fr. is always closed to prevent fluid loss 
and uterine cavity collapse.

The procedures were done by four experienced hystero-
scopic surgeons after in vitro training.

Women were scheduled for a postoperative visit (tele-
phone or physical) 6 weeks after the operative hysteroscopy.

The primary outcomes are the installation and resection 
times. Installation time was defined as the time to set up 
the hysteroscopic instrumentation ready for use at the back 
table (assembling the hysteroscope by connecting camera 
light cable and irrigation system, connecting the ENDO-
MAT® SELECT tubing to the ResectrTM 5fr and insertion 
of the device in the 5fr working channel). Resection time 
was defined as the time from first instrument activation until 
complete removal of the largest polyp.

The secondary outcomes were the surgeon’s practical, 
comfort, and safety scores on a 5-point Likert scale, patient’s 
pain (after the procedure) and satisfaction scores (at 6-week 
follow-up) (5-point Likert scale), conversion rates (an inter-
ruption of the hysteroscopic procedure to switch to another 
procedure or another device to complete the surgery), com-
pleteness of removal (extraction of all polyp tissue from 
the uterine cavity), intra- and postoperative complications 
(including fluid deficit ≥ 2500 mL with clinical conse-
quences, hemorrhage (> 500 mL), uterine perforation, infec-
tion), short-term effectiveness (persistence of symptoms at 
6-week follow-up), postoperative availability of tissue for 
pathology analysis and pathology diagnosis.

The intended sample size was set at 100 procedures.
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Statistical analyses

Data was collected and analyzed using the statistical pro-
gram SPSS (version 27.0, IBM Corp., Armonk, NY). 
Continuous variables were summarized with descriptive 
statistics (mean and standard deviation for data normally 
distributed and median and interquartile range (IQR) oth-
erwise). Categorical data was presented as frequency and 
percentage.

Kaplan–Meier estimates for time to installation and time 
to complete polyp removal were plotted with the log–log 
95% confidence interval (CI). The median time to installa-
tion is the earliest time at which at least 50% of the instal-
lations were accomplished. The median time to complete 
polyp removal is the earliest time at which at least 50% of 
the polyps were completely removed. The value for the vari-
able of interest is used regardless of whether or not the inter-
current event occurs (treatment policy strategy). Correlation 
between 2 variables was evaluated with Spearman’s correla-
tion. Numerical data was analyzed using the Mann–Whitney 
U test and Kruskal–Wallis test to compare 2 or more than 2 
groups. Categorical data was analyzed using the chi-square 
test. It concerns post hoc analyses that were not predefined. 
Level of significance was set at P < 0.05.

Results

One hundred and twelve women were enrolled in the study 
(Fig. 2). Conscious sedation and general anesthesia were 
performed in one and five cases respectively, because of 
patient’s preference or a painful diagnostic hysteroscopy 
after inclusion. Finally, 102 hysteroscopic polypectomies, 
using the ResectrTM 5fr in an office setting without any anes-
thesia, were included in the analysis.

Patient demographics and polyp characteristics are shown 
in Tables 1 and 2, respectively. One woman had an ASA III 
score because of a previous kidney transplant.

Surgery data is summarized in Table 3. The time to instal-
lation curve and the time to complete polyp resection curve 
are shown in Figs. 3 and 4 respectively. The median instal-
lation time was 1.9 min (95% CI 1.6–2.1). The median time 
to complete polyp removal was 1.2 min (95% CI 0.8–1.6). 
There was no significant difference in resection times among 
the four surgeons (P = 0.21). The surgeon’s practical and 
comfort scores were negatively correlated with resection 
times (P < 0.001). Sixty-six percent of the women took 
pain medication within a time frame from the night before 
until the morning of the procedure (paracetamol 500 mg 
(n = 2), paracetamol 1000 mg (n = 9), paracetamol + codeine 
(n = 1), paracetamol + NSAID (n = 2), and NSAID (n = 53)). 
Pain scores were overall very low, and women who took 
pain medication reported significantly lower pain scores 
(P = 0.009). A significant correlation between patients pain 
score and resection time could not be found (P = 0.09).

Fig. 1   Resectr™ 5fr device*. *Reprinted with permission of Dr. Skalnyi (Minerva Surgical)
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One hysteroscopic procedure was discontinued because 
the polyp tissue located at the posterior wall was too hard, 
with the inability to remove the base. Tissue hardness 
suggested the presence of a myoma. The resection time 
was 7.4 min with a fluid deficit of 300 mL. The woman 
was rescheduled for a hysteroscopic polypectomy using 
the resectoscope in an inpatient setting. This procedure 
was uneventful and pathology analysis confirmed the 
presence of a polyp. In two cases, the ResectrTM device 
became nonfunctional. In one case, the hand piece became 
unusable and the device was converted to hysteroscopic 
scissors to completely remove a polyp located at the pos-
terior wall. The resection time was 7.1 min. Fluid deficit 
was not recorded. Pathology analysis confirmed the pres-
ence of a polyp. In the other case, the ResectrTM device 

Hysteroscopic 
polypectomy using 

 5fr 
N=112

Size > 8mm: 4
General anesthesia: 1
Conscious sedation: 5

Hysteroscopic 
polypectomy using 

 5fr 
in an office setting 

N=102

No polyp visible: 1
Introduction impossible: 1

N=100

Fig. 2   Patients enrollment

Table 1   Patient's demographics

Data are mean ± standard devia-
tion, median (interquartile range 
[25%–75%]), or n/N (%)
† 4 missing values

Variable Value

Age 51 ± 13
BMI† 27 (23–30)
Nulliparous 24/102 (24)
Cesarean section 4/78 (5)
Menopause 47/102 (46)
Race
 Caucasian 93/102 (91)
 Asian 5/102 (5)
 Hispanic 3/102 (3)
 Black 1/102 (1)

Smoker 11/99 (11)
ASA
 ASA I 72/102 (71)
 ASA II 29/102 (28)
 ASA III 1/102 (1)

Center
 Eindhoven 61/102 (60)
 Ghent 41/102 (40)

Table 2   Polyp characteristics

Data are median (interquartile range [25%–75%]), or n/N (%)
AUB abnormal uterine bleeding, US ultrasound, SIS saline infusion 
sonography
† As seen during operative hysteroscopy

Variable Value

Number of polyps 1 (1–1)
Mean diameter of the largest polyp (mm) 6 (5–7)
Symptoms 83/102 (80)
 AUB 70/83 (84)
 Pain 15/83 (18)
 Dysmenorrhea 10/46 (22)
 Infertility 16/46 (35)

Type of imaging
 US + SIS 4/102 (4)
 US + hysteroscopy 41/102 (40)
 US + SIS + hysteroscopy 52/102 (51)

Polyp location†
 Anterior 16/100 (16)
 Posterior 18/100 (18)
 Sidewall 37/100 (37)

Fundal 26/100 (26)
 Cervical 3/100 (3)
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had a defective inner blade. With a new device, the polyp, 
located at the posterior wall, was removed completely 
without complications. The resection time was 5.4 min 
with a fluid deficit of 50 mL. Polyp tissue was confirmed 
on pathology analysis.

Tissue was not available for pathology analysis in one 
case because of a small amount of tissue, but non-malignant 
polyp tissue was already confirmed on biopsy during the 
diagnostic phase.

No intraoperative complications were recorded.
Postoperative data are shown in Table 4. Eleven percent 

still complained of blood loss and/or pain. New symptoms 
were reported in 3% (blood loss (n = 1), pain (n = 1), and 
dysmenorrhea (n = 1)). Polyps were confirmed in 88%.

One woman contacted her gynecologist earlier than the 
planned postoperative visit because of blood loss. The polyp 
was located at the posterior wall and resected in 0.9 min. An 
intrauterine device was placed at the time of the surgery, 
but it was expulsed after 1 month. This patient was already 
known with heavy menstrual bleeding. She was admitted for 
2 nights and received packed cells because of a hemoglobin 
drop to 7.4 mg/dL. She was treated with NSAIDS, oral pro-
gestogens, and tranexamic acid, but eventually a hysterec-
tomy was performed. Two women contacted their general 
practitioner before the planned postoperative visit (pyrosis 
(n = 1), tiredness (n = 1)).

Discussion

Hysteroscopic polypectomy in an office setting using a new 
hand-driven tissue removal device, ResectrTM 5fr, is feasible 
in terms of installation and resection time. To our knowl-
edge, this is the first report on its clinical use.

Table 3   Surgery data

Data are median (interquartile range [25%–75%]), or n/N (%)
† 2 missing values
‡ 18 missing values
§ 2 missing values
¶ 3 missing values

Variable Value

Installation time (minutes) 1.9 (1.2–2.5)
Resection time (minutes)† 1.2 (0.7–2.1)
Fluid used (mL)‡ 215 (105–400)
Fluid deficit (mL)‡ 10 (0–65)
Surgeon's safety score (5-point Likert scale)§ 5 (5–5)
Practical§ 5 (4–5)
Comfort§ 5 (4–5)
Surgeon
 1 51/102 (50)
 2 10/102 (10)
 3 7/102 (7)
 4 34/102 (33)

Patient's pain score (5-point Likert scale)¶ 1 (0–3)
Pain medication use before surgery 67/101 (66)
Tissue available for pathology analysis 99/100 (99)

Fig. 3   Time to installation curve
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Installation and resection times were short. The 
reported installation times associated with mechanical 
hysteroscopic tissue removal systems (median 5.2 min) 
and resectoscopic surgery (median 4.5 min) were longer 
[18]. This is explained by the simplified setup of the hand-
driven tissue removal device. Our resection times were 
incomparable with those reported in literature using 5fr. 
mechanical instruments, 5fr. bipolar instruments, mechani-
cal hysteroscopic tissue removal systems and resectoscopic 
surgery in an office setting, because of heterogeneity in 
time definitions, polyp sizes, and polyp numbers [13, 14, 
16, 17, 19–24]. Our procedures were done by four experi-
enced surgeons, with two surgeons performing more inter-
ventions. Still, there was no indication that resection times 
were different among the surgeons. It is already known 
that mechanical hysteroscopic tissue removal systems have 
a shorter learning curve compared to bipolar electrosur-
gery [17, 25].

The surgeon’s practical, comfort, and safety scores were 
high. These scores were not yet reported on before in an 
office setting. Van Dongen et al. reported surgeon and trainer 
convenience scores on a visual analog scale (VAS), which 
was in favor of the mechanical hysteroscopic tissue removal 
system compared to resectoscopic surgery [25]. Tsuchiya 
et al. reported surgeon convenience with a mechanical hys-
teroscopic tissue removal system and resectoscopic sur-
gery in terms of maneuverability of the device, easiness of 
removal, and visibility on a VAS scale [26]. VAS scores 

were 7.7, 8.4, and 7.8 for the mechanical hysteroscopic tis-
sue removal system and 7.2, 6.5, and 6.4 for resectoscopic 
surgery, respectively. Stoll et al. reported surgeon’s comfort 
scores on a VAS scale of 8.4 and 7.4 for the mechanical hys-
teroscopic tissue removal system and resectoscopic surgery, 
respectively [27].

Patients reported low pain scores and high satisfac-
tion scores. The reported pain scores using 5r. mechanical 
instruments, 5fr. bipolar instruments, mechanical hystero-
scopic tissue removal systems, and resectoscopic surgery 
in an office setting are heterogeneous in terms of measure 
point (during or after the procedure), measure scale (10 or 

Fig. 4   Time to complete polyp resection

Table 4   Postoperative data

Data are median (interquartile range [25%–75%]), or n/N (%)
† 3 missing values
‡ 13 missing values

Variable Value

Patient's satisfaction† 5 (5–5)
Blood loss (days)‡ 1 (0–3)
Persistent symptoms 9/83 (11)
New symptoms 3/100 (3)
Pathology analysis
 Polyp 88/99 (89)
 Carcinoma 1/99 (1)
 Endometrial tissue 10/99 (10)
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100 VAS scale), and analgesia use [16, 17, 20–24, 28–30]. 
The highest median score on a 10-point VAS scale was 3.6 
using 5fr. mechanical instruments [21]. The highest median 
score on a 100-point VAS scale was 52.0 using 5fr bipo-
lar instruments [16]. A Cochrane meta-analysis showed no 
good-quality evidence of a clinically meaningful difference 
in safety or effectiveness between different types of pain 
relief compared with each other, with placebo, or with no 
treatment in women undergoing a diagnostic hysteroscopy 
[31]. A more recent meta-analysis of pain relief during diag-
nostic and operative hysteroscopy recommended NSAIDs 
to reduce pain during and after the procedure [32]. How-
ever, a major limitation of this meta-analysis is the meth-
odologic and clinical heterogeneity. Conflicting results exist 
whether mechanical polypectomy is associated with lower 
VAS scores than electrosurgical resection [16, 17, 20, 33]. 
The reported satisfaction rates for hysteroscopic polypec-
tomy in an office setting were 92.5 on a 100-point VAS scale 
and 97.5% indicated that they were ‘very satisfied’ using a 
mechanical hysteroscopic tissue removal system [22, 24].

There were particularities in three cases. It is remarkable 
that in all cases the polyp was located posteriorly, whereas 
it is known that fundal polyps may be hard to reach. A dif-
ficult resection of hard tissue may suggest that the device is 
not suitable for myomectomy. Device deficiency may reflect 
its fragility as well as the unsuitability to resect harder tis-
sue. Conversion rates regarding hysteroscopic polypectomy 
in an office setting were not yet reported before. The reported 
complete polyp resection rates using 5fr mechanical and 5fr 
bipolar instruments and mechanical hysteroscopic tissue 
removal systems ranged from 77% to 97.5% [16, 17, 24, 28]. 
The odds ratio (OR) for complete polyp resection was sig-
nificantly higher using the mechanical hysteroscopic tissue 
removal system compared to 5fr bipolar instruments (OR 
12.5 (1.5–100.6)) [16]. Most studies on hysteroscopic pol-
ypectomy in an office setting, using 5fr mechanical and 5fr 
bipolar instruments, mechanical hysteroscopic tissue removal 
systems, or resectoscopic surgery were without complications 
[19, 20, 23, 24, 34]. Reported complications are vasovagal 
response, vomiting, pain, and cervical tears [14, 16, 22, 28].

There was no tissue available to send for pathology analy-
sis in one case. This was one of the first procedures. The 
ENDOMAT® SELECT tubing set is long and it should 
be flushed to remove the tissue, especially if it contains a 
small amount of tissue. This was therefore performed in all 
consecutive procedures. Tissue availability related to other 
hysteroscopic techniques was not yet reported on before.

Our study has some limitations. First, pain medication 
was not standardized and not blinded. This could have influ-
enced our results (low pain scores, high satisfaction rates). 
Nevertheless, this corresponds with the reality in clinical 
practice. No procedure had to be discontinued because of 
pain. The pain medication that was taken is non-invasive and 

safe. Second, surgeon-reported outcomes may be subjective, 
but it was multicentric and different surgeons were involved. 
Third, we did not take the cost into account. Fourth, only 
smaller polyps were included. However, this size was cho-
sen because it corresponds with the diameter of the internal 
cervical ostium which is within the feasible range of 5fr 
mechanical instruments. Lastly, we did not have a control 
group. Whether a randomized controlled trial (RCT) is 
worth the effort is, in accordance with the IDEAL frame-
work, evaluated through this feasibility study.

Future research focusing on hysteroscopic polypectomy in 
an office setting should be conducted. The ResectrTM 5fr and 
5fr. mechanical instruments should be compared in terms of 
clinical and cost-effectiveness. The maximum polyp size suit-
able for resection with the ResectrTM 5fr should be determined 
and subsequently a comparison with 5fr bipolar instruments 
should be done. In addition, other indications should be exam-
ined (targeted biopsy and retained products of conception).

In conclusion, hysteroscopic removal of polyps with mean 
diameter ≤ 8 mm, using the ResectrTM 5fr in an office setting, 
is feasible in terms of installation time and resection time. 
The surgeon’s practical, comfort, and safety scores are high, 
whereas women report low pain scores and high satisfaction 
rates. Future research should be conducted focusing on the 
comparison with other techniques and other indications.
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