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ABSTRACT 

Hysteroscopy is now the most common gynaecological procedure, where 

technological advances in endoscopy mean that both diagnostic and operative 

hysteroscopic procedures can be performed successfully in the outpatient 

setting. Although the majority of women report excellent care, this thesis aims to 

improve the care of women who use this service and investigate a novel way in 

which hysteroscopy can be used to improve outcomes related to miscarriage.  

 

This thesis is split into two halves and has been written in an ‘alternative format’ 

as nine of the chapters have either been published or have been submitted for 

publication. The first half demonstrates the work involved in developing a new 

evidence-based national ‘green-top’ guideline for the Royal College of 

Obstetricians and Gynaecologists and the British Society for Gynaecological 

Endoscopy on how outpatient hysteroscopy should be provided and how it 

should be performed, through a series of systematic reviews, followed by the 

updated guideline itself. The second half determines the feasibility of performing 

a full-scale, adequately powered, multi-centre randomised controlled trial 

evaluating the effectiveness of the outpatient hysteroscopic removal of retained 

pregnancy tissue following a first-trimester miscarriage compared with standard 

expectant, medical, or surgical management, on the outcomes of fertility and 

future pregnancy outcome. 

 

Based on the results of this thesis we recommend the following: 
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1. Patients should be advised to take standard doses of oral non-steroidal 

anti-inflammatory agents (NSAIDs) one hour before their outpatient 

hysteroscopy. 

2. Local cervical anaesthesia for outpatient hysteroscopy should only be 

recommended where vaginoscopy fails or where cervical dilatation is 

anticipated. 

3. Vaginoscopy should be the standard technique for hysteroscope insertion 

in the outpatient setting unless a vaginal speculum is required to dilate the 

cervix or obtain a blind global endometrial biopsy. 

4. Saline is recommended as the best distension medium for outpatient 

hysteroscopy at the lowest pressure to achieve a satisfactory view. 

5. Cervical preparation in order to dilate the cervix and facilitate entry of the 

hysteroscope should not be routinely administered in the outpatient 

setting. 

6. Conscious sedation should not be routinely used for outpatient 

hysteroscopy. 

7. Mechanical instruments should be preferred over electrical energy in order 

to remove endometrial pathology in the outpatient setting. 

8. A future, full-scale, adequately powered, multi-centre RCT investigating 

outpatient hysteroscopy against standard treatment for the management 

of retained pregnancy tissue following a miscarriage is highly feasible, 

with high numbers of eligible patients, high patient acceptability of 

proposed interventions and low attrition rates.  
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ABBREVIATIONS 

ACN: Ambulatory Care Network 

BSGE: British Society for Gynaecological Endoscopy 

BWCH: Birmingham Women’s & Children’s Hospital 

CO2 / CO2: carbon dioxide 

D&C: dilatation & curettage 

EEC: endometrial echo-complex 

EM: endometrial mass 

EPAU: Early Pregnancy Assessment Unit 

FT: Foundation Trust 

GI: gastrointestinal 

GPP: ‘Good Practice Points’ 

GTG: green-top guideline 

h: hour 

He: Hegar 

HRA: Health Research Authority 

HYMMN: Hysteroscopic Miscarriage Management 

ICB: intracervical block 

ICOB: intracornual block 

IM: intramuscular 

IMSR: Institute of Metabolism and Systems Research 

IQR: interquartile range 

IRAS: Integrated Research Application System 

ITT: intention-to-treat 

IV: intravenous 
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IVF: in-vitro fertilisation 

l: litres 

MD: mean difference 

mHTRS: mechanical hysteroscopic tissue retrieval system 

microg / µg: microgram(s)  

min(s): minute(s) 

ml: millilitres 

mmHg: millimetres of Mercury 

N/A: not applicable 

NHS: National Health Service 

NICE: National Institute for Health and Clinical Excellence 

NS: normal saline 

NSAID: non-steroidal anti-inflammatory drugs 

OPH: outpatient hysteroscopy 

OR: odds ratio 

PCB: paracervical block 

PO: oral 

PP: per-protocol 

PR: per rectum 

PV: per vagina 

QoL: quality of life 

R&D: Research & Development 

RCOG: Royal College of Obstetricians & Gynaecologists 

RCT: randomised controlled trial 

REC: Research Ethics Committee 
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REDCap: Research Electronic Data Capture 

RPOC: retained products of conception 

RR: relative risk 

SD: standard deviation 

SE: standard error 

s / sec(s): second(s) 

SL: sublingual 

SMD: standard mean difference 

SMM: surgical management of miscarriage 

ST: standard treatment 

STOP: surgical termination of pregnancy 

TC: transcervical instillation 

TENS: transcutaneous electrical nerve stimulation 

TOP: topical cervical application 

TVU / TVS: transvaginal ultrasound scan 

UoB: University of Birmingham 

UPT: urinary pregnancy test 

VAS: visual analogue scale 
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CHAPTER 1: BACKGROUND 
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The term hysteroscopy originates from the Greek words hystera or ‘uterus’ and 

skopeo which means ‘to see’ (1). It refers to the insertion of a small endoscope 

into the female genital tract, allowing for inspection of the vagina, endocervical 

canal (lining of the neck of the womb, or cervix) and endometrium (lining of the 

womb) used for the diagnosis and/or treatment of dysfunctional uterine bleeding, 

uterine factor subfertility and endometrial cancer. 

 

The earliest description of hysteroscopy was in 1807, in Frankfurt, by Phillip 

Bozzini, a German doctor of Italian descent, who used a mixture of candlelight, 

apertures and mirrors to direct light into the uterine cavity in order to visualise the 

endometrium (2). Challenges such as intraoperative bleeding, suboptimal light 

and inadequate distension within the uterine cavity to allow for adequate 

inspection of the endometrium hampered clinical progress, until 1925, when 

Harold Seymour, an English gynaecologist, introduced saline for uterine 

distension together with suction to allow for the clearance of blood and debris (3). 

William Norment, the father of operative hysteroscopy, developed the cutting 

loop in 1957, which meant that endometrial polyps (small, fleshy, outgrowths of 

the endometrium) and fibroids (benign, muscular growths arising from the 

myometrium) could be resected and sterilisation could be performed by 

coagulating the intramural aspect of the fallopian tubes (4). 

 

Fast forward nearly one-hundred years and advances in the miniaturisation of 

hysteroscopes and refinements in hysteroscopic technique have made it possible 

to perform diagnostic and operative hysteroscopy in the outpatient setting, with 

high levels of patient acceptability (5). The forefathers of hysteroscopy may 



 
 

16 

argue that they were the pioneers of outpatient hysteroscopy, often performing 

the procedure without any analgesia or anaesthesia at all, despite no record of 

patient satisfaction and acceptability! The outpatient setting negates the need for 

a general anaesthetic and the staff and theatre space required for this. In 

addition, the time spent in hospital is therefore much reduced, contributing to a 

higher turnover of patients and reduced costs to the healthcare provider. Many 

operative procedures, originally done under general anaesthesia, are now 

performed in the outpatient setting, owing not only to advances in the 

miniaturisation of hysteroscopic equipment, but also the feasibility of operation 

and faster treatment times, where endometrial polypectomy, endometrial 

ablation, adhesiolysis, and submucosal fibroid resection are becoming 

commonplace in the outpatient setting. 

 

The greatest barrier to performing procedures in the outpatient setting, however, 

is the pain associated with uterine distension and trauma to the genital tract, and 

vasovagal reactions, which can manifest as palpitations and dizziness due to 

manipulation of the cervix. It is therefore vital that the practice of outpatient 

hysteroscopy is performed in a manner that allows for the successful diagnosis 

and treatment of endometrial/intrauterine pathology whilst minimising pain in 

order to optimise the patient experience. The first part of the work presented in 

this thesis adopts a series of systematic reviews in order to identify how 

outpatient hysteroscopy should be performed and how such services should be 

organised in order to inform best practice for a national evidence-based 

guideline. 
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As researchers, it is important that we do not rest on our laurels but continue to 

challenge the status quo and look at how we can push the boundaries of 

medicine in order to improve the care of patients. An area where hysteroscopy 

still remains in its infancy is in the management of pregnancy tissue that remains 

inside the womb following either a miscarriage or delivery, known as retained 

products of conception (RPOC) (6). Current treatments for the removal of RPOC 

following miscarriage include antibiotics, vaginal prostaglandins and mechanical 

curettage of the endometrium, neither of which are evidence-based nor without 

risk. The use of hysteroscopy for this purpose is proposed to be more efficacious 

and safer, owing to the fact that removal is done under direct vision, therefore 

reducing the likelihood of incomplete tissue removal and the risk of 

complications, such as uterine perforation (7). Due to the miniaturisation of 

hysteroscopes, it may be feasible to do this in the outpatient setting (8). Initial 

data suggests that hysteroscopic removal of RPOC reduces the time to the next 

pregnancy (9), an important factor in women who miscarry a planned pregnancy 

(10). The second part of the work presented in this thesis therefore revolves 

around a pilot randomised-controlled trial investigating the role of routine 

ultrasonography and outpatient hysteroscopy in the management of RPOC. 

 

A number of chapters in this thesis have already been published (Part 2: 

Chapters 3-9) or written up for publication (Part 2: Chapter 10). In these 

instances, relevant references can be found at the end of each publication, 

separate from the reference list found at the end of this thesis. Similarly, figures 

and tables are numbered within their relevant publications apart from those found 

in the body of the text. Supplemental figures and tables which have not been 
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displayed within the separate publications can be found in the appendix section 

at the end of this thesis. 
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CHAPTER 2: OBJECTIVES 
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The objectives of my PhD are two-fold, where this thesis is split into two main 

parts: 

 

1. To investigate the optimal method of undertaking both diagnostic and 

therapeutic outpatient hysteroscopy in order to provide safe, acceptable 

and efficacious care for women in order to inform a national evidence-

based guideline for the Royal College of Obstetricians & Gynaecologists 

(RCOG) 

 

2. To investigate the role of routine transvaginal ultrasound and outpatient 

hysteroscopy for the diagnosis and treatment of retained products of 

conception (RPOC), following a first-trimester miscarriage, in order to 

implement a new evidence-based clinical pathway 
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PART 2: BEST PRACTICE IN OUTPATIENT 

HYSTEROSCOPY 
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CHAPTER 1: INTRODUCTION 
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The Royal College of Obstetricians & Gynaecologists (RCOG) first published a 

national evidence-based “green-top” guideline in 2011 describing how outpatient 

hysteroscopy should be delivered in the National Health Service, in the United 

Kingdom (11). This guideline, jointly written with the British Society for 

Gynaecological Endoscopy (BSGE), focuses primarily on how this service should 

be delivered in order to minimise the pain perceived by patients and maximise 

the patient experience. The other barrier to delivering outpatient hysteroscopy is 

the incidence of vasovagal episodes, which can manifest as hypotension, 

palpitations, nausea, vomiting and dizziness. Despite these obstacles, outpatient 

hysteroscopy remains safe, feasible and acceptable to women, as illustrated by a 

national survey encompassing over 5000 women who underwent an outpatient 

hysteroscopy, across 77 units, between October to November 2019 (5). There 

are, however, a small minority of patients who are dissatisfied with their 

experience. We must therefore strive to further improve the care we give to the 

patients who use this service both to optimise clinical outcomes and enhance 

patient experience. 

 

In order to understand how to minimise pain and the incidence of vasovagal 

episodes, it is important to understand the innervation to the cervix and uterine 

body. Pain stimuli from the cervix and vagina are conducted by the pelvic 

splanchnic nerves (S2-4) whereas pain sensation from the uterus is conducted 

by the hypogastric nerves (T10-L1). Pain can therefore be caused by genital tract 

instrumentation, cervical dilatation, uterine cavity distension and trauma to the 

endometrium e.g. when taking an endometrial biopsy or performing an 

endometrial polypectomy. It is important to bear in mind that the cervix also 
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receives parasympathetic innervation from the sacral nerves (S2-4) and so 

manipulation and dilatation of the cervix can lead to vasovagal reactions. 

 

It is therefore clear that there are three main methods by which pain and the 

incidence of vasovagal episodes can be reduced; 

1) By improving the quality of hysteroscopic equipment (e.g. reducing 

intrauterine device (hysteroscope, endometrial ablation device) diameters, 

shortening operative/ablative times etc.) 

2) By improving hysteroscopic technique (e.g. minimising genital tract 

instrumentation) 

3) By administering effective adjuncts in order to minimise pain (e.g. 

analgesia, local anaesthesia etc.) 

 

In order to deliver the highest quality of care to patients, guidance should be 

clear, consistent and based upon the most up-to-date evidence available as 

hysteroscopic research, techniques and equipment have evolved significantly 

over the last decade since the publication of the last green-top guideline.  
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CHAPTER 2: METHODOLOGY 
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The new “green-top” guideline sought to answer a set of questions related to a 

number of topics as displayed in Table 1.1. The structure of this guideline and 

the questions to be answered were broadly based on the previous green-top 

guideline, published in 2011 (11). Where possible, recommendations were based 

on, and directly linked to, the evidence that supported them, which were accrued 

through the systematic review of randomised controlled trials, and where 

possible, meta-analysis. Additional questions that encompassed topics that were 

not present in the previous green-top guideline (as displayed in italics in Table 

1.1) were based on areas in hysteroscopy that Professor Justin Clark (primary 

supervisor), Mr. Paul Smith (secondary supervisor), Dr. Natalie Cooper (first-

author of the prior green-top guideline) and I felt required further guidance in light 

of contemporary technologies, practices and dilemmas that have evolved or 

arisen since the publication of the last guideline, which were approved by the 

Royal College for Obstetricians & Gynaecologists (RCOG). 

 

The study selection criteria for the systematic reviews are shown in Table 1.2. 

The studies primarily investigated the means of reducing the pain associated 

with outpatient hysteroscopy, but where possible also looked at safety 

(complications), feasibility (operative time, procedural success), and satisfaction 

(patient and operator). Appendix 1 outlines the search strategies for the 

systematic reviews, which utilised the MEDLINE, EMBASE, CINAHL and 

Cochrane Library databases. All systematic reviews were registered beforehand 

on the international prospective register of systematic reviews, PROSPERO. All 

searches were updated (as per the original search terms) on 1st February 2022 

before writing the green-top guideline to ensure that the evidence cited was up-
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to-date. Where new publications relevant to, but not included in the systematic 

reviews were found, these were referred to in the supporting text of the relevant 

section of the green-top guideline. Four additional papers were found with 

regards to local anaesthesia. These studies were not commented upon in the 

green-top guideline as their findings did not add any value to the conclusions 

made regarding local anaesthesia. The findings of these papers, however, have 

been summarised in the addendum to Chapter 4. 

 

Anticipated topics and associated questions that lacked evidence, as exhibited 

by the results of scoping searches, were agreed upon by consensus at the 2021 

British Society for Gynecological Endoscopy (BSGE) Ambulatory Care Network 

(ACN) Meeting (12), held on Friday 18th June 2021. The BSGE ACN was 

conceived by Professor Justin Clark (who at the time was the President of the 

BSGE) and I in 2019 as I was starting this body of work. We designed the ACN 

to be a national network that brings together doctors and nurses specialising in 

ambulatory gynaecology with aims of learning from each other, improving quality, 

directing research and innovating and managed to heavily subsidise attendance 

fees for meetings by gaining sponsorship from industry. As a result, the network 

has grown in popularity over the years where we had c. 90 members that 

attended the inaugural meeting in 2019, 170 members that attended the 2020 

meeting and over 200 members that attended the 2021 meeting, with a variety of 

participants including nurses, trainee nurse hysteroscopists, trained nurse 

hysteroscopists, researchers, doctors-in-training and consultants. I have taken 

the lead for organising the conference and creating the programme for each one 

of these meetings. 
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In creating the agenda for the 2021 meeting with Professor Justin Clark and Mr. 

Paul Smith (secondary supervisor), I was keen to hear delegates share their own 

experiences regarding practices that improve the provision and practice of 

outpatient hysteroscopy, provide feedback on the draft guidance that we had 

written based on the systematic reviews that I had published, and take part in 

online surveys (Appendix 2) to ensure that the finalised green-top guideline 

bridged contemporary clinical practice with the up-to-date evidence that I had 

accrued. I documented minutes from the meeting and analysed results from the 

online polls (Appendix 2) in order to provide answers to the questions where 

expert opinion was sought, as outlined in Table 1.1 below. 

 

Table 1.1: An overview of the questions in the new green-top guideline and 
the anticipated methodology required to answer them 

Topic Questions Methodology 
1. Service Provision 1) What are the requirements for 

running an effective outpatient 
hysteroscopy service? 

2) What information should be 
provided prior to outpatient 
hysteroscopy? 

3) How should consent be obtained 
prior to outpatient hysteroscopy? 

4) Should a pre-procedural safety 
checklist be performed prior to 
outpatient hysteroscopy? 

5) How should care after outpatient 
hysteroscopy be provided? 

6) How should training and 
standards in outpatient 
hysteroscopy be provided and 
assessed? 

Expert 
opinion 
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2. Analgesia What analgesia should be 
recommended prior to outpatient 
hysteroscopy and how should it be 
given in order to reduce the pain felt 
by patients during and after their 
procedure? 

Systematic 
review +/- 
meta-analysis 

3. Cervical 
preparation 

Should cervical preparation be used 
in order to facilitate outpatient 
hysteroscopy? 

Systematic 
review +/- 
meta-analysis 

4. Type of 
hysteroscope 

1) What size and angle of 
hysteroscope should be used in 
the outpatient setting? 

2) Should rigid or flexible 
hysteroscopes be used routinely 
in the outpatient setting? 

3) What devices should be used for 
operative procedures in the 
outpatient setting? 

Systematic 
review +/- 
meta-analysis 

5. Distension medium 1) Which uterine distension 
medium should be used during 
outpatient hysteroscopy? 

2) How should uterine distension 
media be delivered during 
outpatient hysteroscopy? 

Systematic 
review +/- 
meta-analysis 

6. Local anaesthesia 
and cervical 
dilatation 

1) Should routine dilatation of the 
cervical canal be performed prior 
to insertion of the hysteroscope 
in the outpatient setting? 

2) Should local anaesthesia be 
administered prior to outpatient 
hysteroscopy? 

3) Which local anaesthesia should 
be administered and how should 
it be given prior to outpatient 
hysteroscopy? 

Systematic 
review +/- 
meta-analysis 

7. Conscious 
sedation 

Should conscious sedation be used 
to reduce pain associated with 
outpatient hysteroscopic 
procedures? 

Systematic 
review +/- 
meta-analysis 

8. Vaginoscopy Does a vaginoscopic approach to 
outpatient hysteroscopy reduce pain 
and increase the feasibility of the 
procedure? 

Systematic 
review +/- 
meta-analysis 
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9. Prevention of 
infection 

Should routine antibiotic prophylaxis 
be employed in outpatient 
hysteroscopic procedures to reduce 
the incidence of procedural-related 
infection? 

Systematic 
review +/- 
meta-analysis 

10. Documentation How should procedural technique 
and findings at hysteroscopy be 
recorded? 

Expert 
opinion 
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Table 1.2: Study selection criteria for the systematic reviews  

Topic Population Intervention Control/Comparator Outcomes  
Analgesia (13) All women 

undergoing 
outpatient 
diagnostic and 
therapeutic 
hysteroscopy 

Analgesia (pre, peri- or 
post procedure) 

Any comparator to 
include none, 
placebo, alternative 
type of analgesic 
regimen (drug type, 
dose, route, timing of 
administration, route) 

Pain based on visual 
analogue score (VAS) 
or numerical rating 
score (NRS) 
 
Acceptability (patient 
and operator), 
satisfaction (patient and 
operator), feasibility, 
side-effects and 
complications (including 
vasovagal episodes / 
attacks) 

Local Anaesthesia (14) All women 
undergoing 
outpatient 
diagnostic and 
therapeutic 
hysteroscopy 

Injectable or topical 
local anaesthetic to the 
cervix/paracervix/uterus 
 

Any comparator to 
include none, 
placebo, alternative 
type of local 
anaesthetic regimen 
(drug type, route 
(topical (cervical / 
intrauterine), 
intracervical, 
paracervical, fundal 
(‘focal-local’; ICOB – 
intracornual block) 

Pain based on visual 
analogue score (VAS) 
or numerical rating 
score (NRS) 
 
Acceptability (patient 
and operator), 
satisfaction (patient and 
operator), feasibility, 
side-effects and 
complications (including 
vasovagal episodes / 
attacks) 
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Vaginoscopy (15) All women 
undergoing 
outpatient 
diagnostic and 
therapeutic 
hysteroscopy 

Vaginoscopy (‘no touch’ 
hysteroscopy) 

Use of vaginal 
instrumentation 
(speculum, +/- 
cervical forceps) with 
or without local 
anaesthesia 
 
 

Pain based on visual 
analogue score (VAS) 
or numerical rating 
score (NRS) 
 
Acceptability (patient 
and operator), 
satisfaction (patient and 
operator), feasibility, 
side-effects and 
complications (including 
vasovagal episodes / 
attacks) 

Distension Medium (16) All women 
undergoing 
outpatient 
diagnostic and 
therapeutic 
hysteroscopy 

i) Type of distention 
media (e.g. fluid 
(isotonic – e.g. saline,; 
hypotonic e.g. sorbitol, 
glycine), or gas (e.g. 
CO2); (ii) administration 
of distension media 
(e.g. automated vs. 
non-automated, flow 
rate, intrauterine 
pressure etc.) 

Alternative type or 
administration of 
distension media 

Pain based on visual 
analogue score (VAS) 
or numerical rating 
score (NRS) 
 
Acceptability (patient 
and operator), 
satisfaction (patient and 
operator), feasibility 
(including image 
quality), side-effects and 
complications (including 
vasovagal episodes / 
attacks) 

Cervical Preparation (17) All women 
undergoing 
outpatient 
diagnostic and 

Cervical preparation 
and/or cervical 
dilatation 

Any comparator to 
include none, 
placebo, alternative 
type of cervical 

Pain based on visual 
analogue score (VAS) 
or numerical rating 
score (NRS) 
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therapeutic 
hysteroscopy 

preparation regimen 
(prostaglandin, anti-
progestogen, 
oestrogen, osmotic), 
dose, route (oral / 
vaginal) 

 
Acceptability (patient 
and operator), 
satisfaction (patient and 
operator), feasibility, 
side-effects and 
complications (including 
vasovagal episodes / 
attacks) 

Conscious Sedation (18) All women 
undergoing 
outpatient 
diagnostic and 
therapeutic 
hysteroscopy 

Conscious sedation Any comparator to 
include none, 
placebo, alternative 
type of analgesia / 
local anaesthetic / 
sedative (including 
anxiolytic) regimen 
(drug type(s), route 
(e.g. inhalation, oral 
etc), timing) 

Pain based on visual 
analogue score (VAS) 
or numerical rating 
score (NRS) 
 
Acceptability (patient 
and operator), 
satisfaction (patient and 
operator), feasibility, 
side-effects and 
complications (including 
vasovagal episodes / 
attacks) 

Instrumentation for 
Diagnostic Hysteroscopy (19) 

All women 
undergoing 
outpatient 
diagnostic 
hysteroscopy 

Type of hysteroscope 
(e.g. diameter, single 
flow / continuous flow, 
rigid / flexible, angle of 
lens etc.) 

Alternative type of 
hysteroscope 

Pain based on visual 
analogue score (VAS) 
or numerical rating 
score (NRS) 
 
Acceptability (patient 
and operator), 
satisfaction (patient and 
operator), feasibility 
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(including image 
quality), side-effects and 
complications (including 
vasovagal episodes / 
attacks) 

Instrumentation for 
Therapeutic Hysteroscopy 
(20) 

All women 
undergoing 
outpatient or 
inpatient 
operative 
hysteroscopy 
(including 
ablation, 
morcellation, 
sterilisation, 
myomectomy, 
uteroplasty, 
tubal 
cannulation 
etc) 

Specific technology 
according to procedure 
/ pathology: 
(polypectomy; 
myomectomy; 
uteroplasty (including 
septoplasty); 
adhesiolysis; 
sterilisation; tubal 
cannulation 
(salpinography); 
endometrial ablation 

Alternative or identical 
technology for the 
same procedure / 
pathology in an 
outpatient setting 

Pain based on visual 
analogue score (VAS) 
or numerical rating 
score (NRS) 
 
Acceptability (patient 
and operator), 
satisfaction (patient and 
operator), feasibility, 
side-effects and 
complications (including 
vasovagal episodes / 
attacks) 

Prevention of Infection (21) All women 
undergoing 
outpatient 
diagnostic and 
therapeutic 
hysteroscopy 

Anti-microbial for 
prophylaxis in all forms 
of administration (e.g. 
oral, in vaginal 
preparation, IV, IM etc.) 

None, placebo, 
alternate anti-
microbial, alternative 
route of 
administration 

Infection, endometritis, 
pyometra, sepsis rates, 
hospitalisation, mortality 
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All systematic reviews were only written in up publishable format if there was 

additional data since the publication of the former green-top guideline. Published 

systematic reviews are displayed in this thesis, followed by the new green-top 

guideline.  

 

The systematic review regarding instrument choice for diagnostic hysteroscopy 

was discarded due to the fact that a recently published systematic review (22) 

contained all relevant articles regarding hysteroscope diameter, no further 

papers had been published regarding the use of flexible hysteroscopes since the 

last green-top guideline, and no trials investigated the use of an off-set distal 

lenses against a 0º scope. The planned systematic review investigating the use 

of antimicrobial prophylaxis for the prevention of infection after hysteroscope was 

completed but not published because our search only identified a single trial (23), 

however, this was reported on in the green-top guideline. 
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CHAPTER 3: ANALGESIA 

 

This work has been published in the Journal of Minimally Invasive Gynecology; 

De Silva PM, Mahmud A, Smith PP, Clark TJ. Analgesia for Office Hysteroscopy: 

A Systematic Review and Meta-analysis. J Minim Invasive Gynecol. 2020 Jul-

Aug;27(5):1034-1047. doi: 10.1016/j.jmig.2020.01.008. Epub 2020 Jan 23. 

PMID: 31982584 (24). 

 

My role in this publication is as follows: I carried out the literature search, 

collected the data, undertook the meta-analysis, and wrote the manuscript.  

 





 
 

 

Previous reviews have consisted of very few studies to
provide a meaningful conclusion [1,3] and have focused on
local anesthesia, which is becoming less relevant owing to
the advent of miniaturized endoscopes. Despite 30% of
women experiencing pain with these hysteroscopes [4], the
“no touch” vaginoscopic approach obviates the need for
genital tract instrumentation and administration of local
anesthesia, proving significantly more successful in terms
of completion, pain, and complications than the traditional
approach [5].

There is a need to review the evidence regarding the
administration of analgesia alone to optimize the feasibility,
efficiency, and acceptability of office hysteroscopy and
improve the overall patient experience. We, therefore, con-
ducted a systematic review and meta-analysis to determine
the best analgesia for pain control in office diagnostic and
therapeutic hysteroscopy. For the purposes of this study, we
defined analgesia as an agent acting on the peripheral and/
or central nervous system to reduce pain without affecting
sensation.

Materials and Methods

Protocol and Guidance

This study was performed in accordance with the Pre-
ferred Reporting Items for Systematic Reviews and Meta-
Analyses [6], with guidance from the Cochrane Handbook
for Systematic Reviews of Interventions [7]. This review
was conducted on the basis of a protocol registered on the
International Prospective Register of Systematic Reviews
(CRD42019137351) [8].

Inclusion Criteria

We included randomized controlled trials (RCTs) that
investigated women who underwent office diagnostic and/
or therapeutic hysteroscopy and were randomized to receive
an analgesic agent and a comparator that included no treat-
ment, a placebo, an alternative analgesic regimen (interven-
tion, dose, route, and/or timing of administration), or an
alternative method of pain relief (e.g., local anesthesia, con-
scious sedation) where the outcome was pain. Language
restrictions were not applied.

Exclusion Criteria

We excluded conference abstracts, case reports, case
series, and observational studies.

Outcomes

The primary outcome was pain. Secondary outcomes
included adverse effects (symptoms), acceptability, satis-
faction, feasibility, and complications. In addition, informa-
tion was collected on the use of conscious sedation,

vaginoscopy, local anesthesia, cervical preparation, cervical
dilatation, distension medium, and instrument size.

Search Strategy

Medline, Embase, the Cumulative Index to Nursing and
Allied Health Literature

(CINAHL), and the Cochrane Central Register of Con-
trolled Trials (CENTRAL) were searched from inception to
August 6, 2019. A combination of the keywords
“hysteroscopy,” “analgesia,” “outpatient,” “ambulatory,”
“office,” and their associated medical subject headings
were used to search Medline, Embase, and CINAHL
through the Healthcare Databases Advanced Search plat-
form of the National Institute for Health and Care Excel-
lence. The keywords “hysteroscopy” and “analgesia” were
used to search CENTRAL. No limits or filters were applied.
To widen the search, the reference lists of included papers
were reviewed, and further studies were included for analy-
sis if deemed appropriate.

Study Selection

After using the Healthcare Databases Advanced Search
platform to remove duplicates from the Medline, Embase,
and CINAHL databases, 2 researchers (PMDS and AM)
independently screened all titles and abstracts. Duplicates
from the CENTRAL search were manually excluded. Full
texts were screened to select eligible studies. If disagree-
ments were not resolved by consensus, a third researcher
(PPS) decided on the eligibility.

Data Collection Process

Two reviewers (PMDS and AM) independently used a
standardized data extraction form to extract data from the
included trials. Two pain scores were extracted: intraproce-
dural and postprocedure scores. Some studies scored each
of the steps of hysteroscopy separately; if diagnostic, the
intraprocedural score related to the score given during the
inspection of the uterine cavity, and if therapeutic, it related
to the score given during the operative procedure. If multi-
ple postoperative pain scores were recorded, the highest
pain score was used. If results were reported graphically,
where possible, these data were transcribed and the authors
were contacted to clarify the accuracy of derived numeric
values [9 12]. Authors of studies that reported medians or
failed to clearly report means and standard deviations of
pain scores were contacted for their data [9 11,13 17].

Assessment of Risk of Bias

The Cochrane Risk of Bias Tool (version 2) was used by
2 researchers (PMDS and AM) to independently examine
the quality of the included trials on an intention-to-treat
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basis [18]. If consensus between the 2 researchers could not
be reached, a third independent reviewer (PPS) was invited
to arbitrate.

Data Synthesis

Statistical analyses were performed using Review Man-
ager (RevMan) [Computer program].(Version 5.3.5; Copen-
hagen: The Nordic Cochrane Centre, The Cochrane
Collaboration, 2014). [19]. A meta-analysis was conducted
on an intention-to-treat basis. Means and standard deviations
were used to calculate standardized mean differences (SMD)
and their 95% confidence intervals (CI), allowing data from
studies using different pain scales to be compared. Inverse-
variance weighting was performed to calculate random-
effects summary estimates. We considered a p-value less
than .05 to be significant. The heterogeneity of the treatment
effects was depicted graphically by forest plots and statisti-
cally analyzed using the chi-square test on the basis of

guidance from the Cochrane Handbook [7]. Data for intrapro-
cedural and postprocedural pain were reported separately.
Subgroup analyses were performed on the basis of the risk of
bias for each study. For the dichotomous outcome of adverse
effects, Peto odds ratios were calculated because of the low
incidence of events in each arm of the study.

Results

Study Selection

The literature search returned 561 records, of which 167
were duplicates (Fig. 1). The titles and abstracts of these
records were screened to leave 43 full-text articles; 22 stud-
ies were included for a systematic review [9 17,20 32],
of which 16 were suitable for meta-analysis [11,13 15,
17,20 25,27 29,31,32]. Two further studies were included
after scanning through the citations of the included articles
[10,16].

Fig. 1

PRISMA flow diagram. PRISMA Preferred Reporting Items for Systematic Reviews and Meta-Analyses.
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Study Characteristics

Table 1 shows details of the study population, interven-
tions, control variables, and outcome data for all included
studies. All included studies investigated the use of analge-
sia before office hysteroscopy. Ten of the 22 studies
included women of both reproductive and postreproductive
age [9,15,17,22 25,27,30,31]. Two studies focused on
postmenopausal women [10,20], and a further 9 studies
restricted inclusions to premenopausal women [11 14,
16,26,28,29,32], of which 2 included only nulliparous
women [14,28] and 1 included only parous women [11].
Sixteen studies examined the role of analgesia in diagnostic
hysteroscopy [10,11,13 16,20 25,28,29,31,32], 3 studies
looked at therapeutic hysteroscopy [12,26,30], and 3 studies
evaluated both diagnostic and therapeutic hysteroscopy
[9,17,27]. A variety of hysteroscopes were used, ranging in
diameter from 3.1 mm to 5 mm, except for 1 study which
used a substantially larger 8-mm hysteroscope [9]. All
endoscopes were rigid except for a 3.1-mm flexible hystero-
scope used in 1 study [23].

Study Bias

The risk of bias for each study according to each meth-
odological characteristic is detailed in Fig 2. Overall, 36%
of the included studies showed a “low risk” of bias, with
the rest equally split between showing “some concerns”
and a “high risk” of bias. Studies where analgesics were
compared with no intervention (“nil”) were considered to
have a high risk of bias because knowledge of nonreceipt of
analgesia in the control group was considered to lead to sig-
nificant bias in outcome measurement [20,24,27]. Issues
related to the randomization process [16,20,24], missing
outcome data [9,10], and under-reporting of results [9,10]
were the other significant sources of bias.

Effect of the Analgesic

Of the 22 included studies (Table 1), 14 provided mean
pain scores [11,12,20,22 32], whereas 7 provided median
scores [9,10,13 17]. One study provided raw data that
allowed mean pain scores and standard deviations to be cal-
culated [21]. Similarly, 1 study provided standard errors of
the mean, which were converted to standard deviations for
inclusion in the meta-analysis [20]. Four studies presented
pain scores graphically, and 1 study represented this in such
a way that the postprocedure standard deviation could not
be interpreted [12]. Two studies provided clear graphical
presentation, allowing for medians and interquartile ranges
to be identified [9,10], and 1 study provided means and
standard deviations, allowing us to include this in the meta-
analysis [11] (Supplemental Table 1). Conscious sedation
was not routinely used, unless specified as an intervention
[25,26,30]. Although studies with 2 analgesic agents in an
intervention group were included in the meta-analysis

[25,27], studies with 3 analgesic agents were excluded
because they were considered to produce too much con-
founding on treatment effect [12,26,30].

Nonsteroidal Anti-inflammatory Drugs

Seven studies, comprising 781 patients [20,22,25,27 29,
32], investigating the administration of a nonsteroidal
anti-inflammatory drugs (NSAIDs) against control groups,
reported pain scores during office hysteroscopy. A meta-
analysis of these studies showed a statistically significant
reduction in intraprocedural pain: SMD 0.72; 95%
CI 1.27 to 0.16 (Fig. 3A). Six of these studies, which
comprised 711 patients [20,22,25,27,29,32], reported post-
procedural pain immediately after hysteroscopy [29,32], at
5 minutes [20,27], or at 30 minutes [22,25] after hysteros-
copy. As with periprocedural pain, the meta-analysis
showed reduced pain scores in association with the use of
NSAIDs after office hysteroscopy (SMD 0.55; 95%
CI 0.97 to 0.13) (Fig. 3B).

There were high levels of statistical heterogeneity noted,
which could not be explained by study quality (Fig. 3B). In
2 studies, the investigated NSAID was combined with the
use of another drug; in 1 study, paracetamol was included
[27], and in another, an antispasmodic, drotaverine, was
included [25]. The preprocedural timing of the NSAID var-
ied between 30 minutes and 81 minutes before the start of
the procedure (Supplemental Table 1). Five studies used
the oral route [22,25,27,29,32], 1 intramuscular [20], and 1
rectal [28] (Table 1). A subgroup analysis evaluating the
route of administration did not change the magnitude or
variability of the pooled result but showed significantly
reduced pain scores with oral administration during (SMD
0.87; 95% CI 1.59 to 0.15) and after (SMD 0.56;

95% CI 1.02 to 0.10) office hysteroscopy in contrast to
other routes (Supplemental Fig. 1A and 1B).

Opioids

Opioids showed a significant reduction in pain against
control groups both during (4 studies, 234 patients; SMD
0.50; 95% CI 0.97 to 0.03) (Fig. 4A) [11,21,23,29]

and after office hysteroscopy (2 studies, 190 patients; SMD
0.73; 95% CI 1.07 to 0.39) (Fig. 4B) [11,29]. The opi-

oid was given between 40 minutes and 60 minutes before
the start of the procedure (Supplemental Table 1). The
post-procedural pain scores were recorded immediately
after [29] and at 15 minutes [11] after office hysteroscopy.
Each study investigated a different route of administration,
including intravenous [11], intramuscular [21], sublingual
[23], and oral [29] (Table 1). A significant reduction in
mean pain during office hysteroscopy remained when data
aggregation was restricted to studies with a lower risk of
bias, but the degree of variation was much reduced
(Fig. 4A).
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Antispasmodics

A meta-analysis of the 2 studies (166 patients) investi-
gating the use of an oral antispasmodic against control
groups [25,32] showed a significant reduction in pain
(SMD 1.48; 95% CI 1.82 to 1.13, and SMD 1.02;

95% CI 1.34 to 0.69) both during (Fig. 5A) and after
(Fig. 5B) office hysteroscopy, respectively. The antispas-
modic was given 1 hour before the procedure in both stud-
ies (Supplemental Table 1). No significant statistical
heterogeneity was observed. One of the 2 studies involved
the combination of an antispasmodic with an NSAID [25].

Fig. 2

Individual risk of bias.
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However, both studies individually showed statistically sig-
nificant reductions in procedural pain. The postprocedural
pain score was recorded immediately after [32] and at 30
minutes [25] after hysteroscopy.

Transcutaneous Electrical Nerve Stimulation

A meta-analysis of the studies investigating the use of
transcutaneous electrical nerve stimulation (TENS) against
control groups for pain relief during office hysteroscopy
includes 2 studies and 234 patients (Fig. 6A) [24,31] and
after office hysteroscopy includes 1 study and 92 patients
(Fig. 6B) [31]. A significant reduction in pain scores during
(SMD 0.99; 95% CI 1.67 to 0.31) [24,31] and 5

minutes after (SMD 0.54; 95% CI 0.95 to 0.12) [31]
office hysteroscopy was seen.

Acceptability and Satisfaction

Only 5 studies reported acceptability or satisfaction
(Table 1) [12,14,20,23,31]. Women were more satisfied
with NSAIDs compared with “nil” or placebo in 1 study,
although no clear superiority was reported in 2 other studies
evaluating NSAIDs [14]. One study found that 37.5% of
women receiving an opioid were dissatisfied because of
adverse effects (p <.001) [23]. TENS, in contrast, showed a
significantly higher satisfaction index score when compared
with placebo in another study (p = .001) [31].

Fig. 3

(A) Effect of NSAIDs on pain control during office hysteroscopy (arrow). (B). Effect of NSAIDs on pain control after office hysteroscopy.

NSAIDs nonsteroidal anti-inflammatory drugs. NSAIDs nonsteroidal anti-inflammatory drugs.
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Fig. 4

(A) Effect of opioids on pain control during office hysteroscopy (arrow). (B) Effect of opioids on pain control after office hysteroscopy.

Fig. 5

(A) Effect of antispasmodics on pain control during office hysteroscopy (arrow). (B) Effect of antispasmodics on pain control after office hysteroscopy.
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Adverse Effects

Fourteen studies reported adverse effects (Table 1)
[11,13 15,17,22 25,27,29 32]. Fig. 7 shows a meta-anal-
ysis of the adverse effects of analgesic interventions used
for office hysteroscopy. Studies spanning more than 1 class
of analgesia could not be included [25,30]. Vasovagal
adverse effects (i.e., symptoms including nausea, vomiting,
dizziness, sweating, vertigo, bradycardia, and hypotension)
were reported in all studies. However, drowsiness was only
reported with the use of opioids [23]; shoulder pain with
TENS [24]; and 1 case each of skin rash [22], epigastric
pain [22], and gastritis [25] with NSAIDs. Although there
was no significant difference in the incidence of adverse
effects between NSAIDs versus the control group (p = .97)
and between TENS versus the control group (p = .63), there
was a significantly increased incidence of adverse effects
with opioids (p <.001) and antispasmodics (p <.001).

Feasibility and Complications

Feasibility and complication rates were reported in 16
studies (Table 1) [9 14,16,17,22 25,27 29,32]. However,
technical failure rates (only 61/2215 office hysteroscopies
failed because of pain, anxiety, and/or cervical stenosis

across all studies) and the incidence of complications (1/
1139) were too low to determine an association between a
specific analgesic and feasibility or the risk of developing a
complication. A subgroup analysis of pain scores in patients
who underwent the vaginoscopic approach (5 studies; 886
patients) showed a statistically significant reduction only if
a hysteroscope with a diameter ≤4 mm was employed
(SMD 1.31; 95% CI 2.01 to 0.61) (Supplemental
Fig. 2).

Discussion

Principal Findings

Preprocedural analgesia using pharmacological agents,
NSAIDs, opiates, and antispasmodics reduces pain both
during and after office hysteroscopy. Electroanalgesia using
TENS is also associated with a significant reduction in peri-
procedural and postprocedural pain. The magnitude of aver-
age pain reduction was similar across analgesic classes. In
contrast to opiates and antispasmodic drugs, NSAIDs and
TENS were not associated with an increased risk of adverse
effects. Therefore, NSAIDs and TENS seem to be the safest
and most effective methods of analgesia for combating
pain, both during and after office hysteroscopy. In most

Fig. 6

(A) Effect of TENS on pain control during office hysteroscopy (arrow). (B) Effect of TENS on pain control after office hysteroscopy. TENS transcuta-

neous electrical nerve stimulation.
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studies, NSAIDs were administered orally 1 hour before the
procedure and this method of administration was associated
with a greater reduction in pain compared with other routes.

Comparison with Other Studies

The only previous systematic review and meta-analysis
evaluating analgesia in office hysteroscopy, developed by
Cochrane, also included local anesthesia [1]. Our review
focused on the use of analgesia alone, in keeping with con-
temporary vaginoscopic office hysteroscopy. In widening
our search (to include nonpharmaceutical methods of anal-
gesia, e.g., TENS, and current practices, e.g., conscious
sedation) and in including foreign-language studies, we
expanded on the previous Cochrane review by including 12
additional RCTs. In contrast to Cochrane, with the addition
of these studies, we were able to identify evidence support-
ing the effectiveness of analgesia when compared with con-
trol groups. Of note, our findings are supported by a recent
network meta-analysis that found that naproxen, an NSAID,
was associated with the greatest, statistically significant
reduction in pain score during endometrial biopsy after

office hysteroscopy, when compared with other analgesics
and local anesthetics [33].

Strengths and Weaknesses

By formulating a clinically focused question, using com-
prehensive searches of multiple databases, not applying lan-
guage restrictions, and searching reference lists for
additional studies, our search strategy was performed ade-
quately to reduce the risk of selection bias.

The main limitations of this study relate to the heteroge-
neity associated with data pooling and methodological
weaknesses within included primary studies. However, het-
erogeneity was not always attributable to methodological
weaknesses but was explained by clinical differences in the
patient population, approach (e.g., vaginoscopy), type of
distension media, and instrument diameter.

Implications for Clinical Practice

Preprocedural analgesia reduces pain both during and
after office hysteroscopy. Alleviating pain should enhance

Fig. 7

Incidence of adverse effects according to class of analgesia.
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tolerance and experience of the procedure, with the average
reduction in pain scores being consistent with a medium to
large clinical effect [34]. Regarding the choice of the anal-
gesic, women should be advised to take an oral NSAID
1 hour before office hysteroscopy and this recommendation
should be incorporated into evidence-based guidance [35].
The justification for this advice is based on the greater body
of evidence supporting the use of NSAIDs, in addition to
their wider availability, compared with TENS. In situations
where NSAIDs are contraindicated, the use of TENS to
reduce peri- and postoperative pain should be considered.
Opiates or antispasmodics can be used to reduce pain
during and after office hysteroscopy in women with contra-
indications to NSAIDs, but they should be made aware of
the increased adverse effects. Where the vaginoscopic
approach is used, a small diameter hysteroscope should be
used to achieve the full benefit of preprocedural analgesia.
In 2011, only 27% of UK gynecologists offered oral analge-
sia before office hysteroscopy [36]. The findings supporting
the use of preoperative analgesia from this study should be
disseminated to practitioners.

Implications for Future Research

In conclusion, there is a need for further research into the
optimal route, dose, and timing of NSAID administration
before office hysteroscopy. Large-scale RCTs are required
to understand better the potential of antispasmodics and
TENS as analgesic agents. All but one study [27] included
in our meta-analysis evaluated analgesia for diagnostic hys-
teroscopy. We need more data to determine the optimal
analgesic agents or regimes for operative office hysteroscopy
procedures such as polypectomy [37] and endometrial abla-
tion [38], which are being increasingly performed in this set-
ting. These studies should take into account advances in
instrumentation (miniaturization) and techniques (vagino-
scopy). Furthermore, they should be adequately powered
and robustly designed and pay particular attention to mini-
mizing confounding because of operator proficiency.
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Addendum to Chapter 3 

 

Pain in all studies were measured on either a visual analogue scale (VAS) or 

numerical rating scale (NRS). All studies utilised a 10-point/10cm/100mm scale 

apart from one which used a 20cm scale (which was scaled down to a 10cm 

scale for the purposes of meta-analysis) (21) and another which did not specify 

the range of the scale used (22), however, it is likely that a 10-

point/10cm/100mm scale was used based on the information given. 
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CHAPTER 4: LOCAL ANAESTHESIA 

 

This work has been published in the European Journal of Obstetrics & 

Gynecology and Reproductive Biology; De Silva PM, Carnegy A, Smith PP, Clark 

TJ. Local anaesthesia for office hysteroscopy: A systematic review & meta-

analysis. Eur J Obstet Gynecol Reprod Biol. 2020 Sep;252:70-81. doi: 

10.1016/j.ejogrb.2020.05.062. Epub 2020 Jun 2. PMID: 325701 (25). 

 

My role in this publication is as follows: I carried out the literature search, 

collected the data, undertook the meta-analysis, and wrote the manuscript.  
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Introduction

Hysteroscopy is used in the investigation and treatment of
abnormal uterine bleeding and uterine factor infertility. Compared
to a formal operating theatre, the ‘office’ or ‘outpatient’ setting
carries a shorter recovery time, less complications and economic
benefits [1]. Nevertheless, patient experience and tolerance of
office hysteroscopy is adversely affected by pain and vasovagal
episodes [2], which arise from genital tract manipulation, uterine
cavity distension and trauma to the endometrium [3].

Previous reviews have demonstrated a reduction in pain
associated with pre-procedural local anaesthesia for diagnostic
office hysteroscopy. However, questions remain regarding the
optimal type and route of local anaesthetic for both diagnostic and
operative office hysteroscopy [1,3–5]. Furthermore, there is
additional uncertainty regarding the benefits of local anaesthetic
on procedural pain in contemporary hysteroscopy, where minia-
turisation of endoscopes has diminished the requirement for
vaginal instrumentation and cervical dilatation [6]. In addition,
more data are likely to have accumulated since publication of
earlier reviews in light of the wider adoption of the office setting
for hysteroscopy and the introduction of novel administration
methods such as intracornual blocks [7].

We therefore conducted a systematic review and meta-analysis to
determine the best local anaesthesia types and routes of administra-
tion to control pain and reduce side-effects, including vasovagal
episodes, in diagnostic and therapeutic hysteroscopyconducted in an
office setting, i.e. without general or regional anaesthesia.

Materials and methods

Protocol and guidance

Preferred Reporting Items for Systematic Reviews and Meta-
Analysis (PRISMA) guidance was adopted for the design of this
systematic review [8], with support from the Cochrane Handbook
for Systematic Reviews of Interventions [9]. An initial protocol was
registered on the PROSPERO International Prospective Register of
Systematic Reviews (CRD42019138142) [10].

Inclusion criteria

Randomised controlled trials investigating all women under-
going office diagnostic and/or therapeutic hysteroscopy who were
randomised to receive either a local anaesthetic or a control that
included no treatment, placebo, an alternate local anaesthetic

regimen (intervention, dose, route and/or timing of administra-
tion) or an alternate method of pain relief (e.g. analgesia, conscious
sedation) where the outcome was pain, were included. There were
no language restrictions.

Exclusion criteria

Case reports, case series, conference abstracts (where no full
text was available) and observational studies were excluded.

Outcomes

The primary outcome was pain. Secondary outcomes included
side-effects (symptoms), acceptability, satisfaction, feasibility and
complications. Information was also collected on the use of
analgesia, additional local anaesthesia (e.g. for tenaculum place-
ment), conscious sedation, vaginoscopy, cervical preparation,
cervical dilatation, distension medium and instrument size.

Search strategy

The National Institute for Health and Care Excellence (NICE)
Healthcare Databases Advanced Search (HDAS) platform was used to
search Medline, Embase, CINAHL and the Cochrane Central Register of
Controlled Trials (CENTRAL) from inception to October 2019. A
combination of the keywords “hysteroscopy”, “local an(a)esthesia”,
“outpatient”, “ambulatory”, “office” and their associated medical
subject headings (MeSH) were used to search the databases associated
with HDAS. The key words “hysteroscopy” and “an(a)esthesia” were
used to search CENTRAL. Filters or limits were not applied. In order to
widen the search, thereference lists of included papers werereviewed,
and further studies were included for analysis if deemed appropriate.

Study selection

The HDAS platform was used to remove duplicates, after which
two researchers (PDS and AC) independently screened all titles and
abstracts. Duplicates from CENTRAL were manually rejected. Full
texts were reviewed to select eligible studies. An additional
independent researcher (PS) decided on eligibility if consensus
was not met.

Data collection process

Two reviewers (PDS and AC) independently extracted data from
the included trials into a piloted data extraction form, using
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Microsoft Excel. Intra-procedural and post-procedural pain scores
were extracted. If the intra-procedural pain score was broken
down according to specific points during hysteroscopy, the
following rules were applied; if diagnostic, the score related to
the level of pain during uterine inspection and if therapeutic, the
score related to the level of pain during the given operative
procedure. Where multiple post-operative pain scores were
documented, the highest score was used. Mean pain scores and
associated standard deviations were calculated for studies that
provided raw data [11] and standard errors of the mean [12]. They
were also calculated for grouped pain scores [13,14] and
descriptive scales [15] to which numerical values were assigned.

The authors of the grouped pain scores [13,14] were contacted
for their raw pain scores to increase the quality of data entered for
meta-analysis. Authors of the ten studies that did not report means
and associated standard deviations (i.e. reported median pain
scores [16–21], means without standard deviations [22–24] and
dichotomous outcomes [25]) were contacted for their data to
increase the number of trials that could be meta-analysed.

Assessment of risk of bias

Independent assessment of individual study quality was
assessed using the Cochrane Collaboration Risk of Bias 2 tool by
two researchers (PDS and AC) in an intention-to-treat basis [26].
Again, if consensus was not reached, a third independent reviewer
(PS) was asked to intercede.

Data synthesis

Statistical analyses were performed using RevMan (version
5.3.5) [27], where meta-analysis was performed on an intention-
to-treat basis. To allow for comparison between different pain
scales, standard mean differences (SMD) and their 95 % confidence
intervals were calculated. Studies were weighted according to the
inverse of their variance to calculate random-effects summary
estimates. A p-value less than 0.05 was deemed significant.
Heterogeneity of treatment effects based on appropriate subgroup
analyses were depicted graphically by forest plots and statistically
analysed using the chi-squared test. Peto odds ratios were
calculated in order to graphically present the association of side
effects to different treatments due to the low incidences of such
events amongst randomised groups.

Results

Study selection

The literature search yielded 612 citations (Fig. 1). Four other
studies were included identified through other sources
[12,21,28,29]. After excluding 184 duplicate articles, 432 titles
and abstracts were screened, leaving 54 full-text articles which
were assessed for eligibility. After excluding 17 trials, reasons for
which are given in Fig. 1, 37 studies were included for systematic
review, of which data from 20 studies were used for meta-analysis.

Fig. 1. PRISMA (Preferred Reporting Items of Systematic Reviews and Meta Analyses) flow diagram.
A flow diagram of the study selection process.
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Study characteristics

Supplementary Table 1 shows details of the interventions, data
presented and control variables for all included studies. Of the 37
studies included, 17 had women of both reproductive and post-
reproductive age [14–16,20,23–25,30–39]. Four studies consisted
entirely of postmenopausal women [12,17,40,41] and 13 studies
solely investigated premenopausal women [7,18,19,21,28,42–49],
of which one restricted inclusion to nulliparous women only [42].
Three studies did not report menopausal status or parity [11,13,22].
28 studies examined the role of local anaesthesia in diagnostic
hysteroscopy only [11–18,20,22,23,25,30–37,39–43,45,46,49], two

which performed diagnostic and therapeutic hysteroscopy [38,48],
and seven where only operative procedures were undertaken
(polypectomy [24], endometrial ablation [7,21], sterilisation
[19,47], mixed [28,44]). All studies utilised rigid hysteroscopes.
Studies restricted to diagnostic hysteroscopy ranged from outer
diameters of 2.7 mm–5.5 mm (including sheath) and those
including operative hysteroscopy used hysteroscopes up to
8.5 mm.

Mean pain scores and standard deviations were provided in 22
studies [7,28,30–49] and calculated from scores provided by five
studies [11–15]. Of these 27 studies, 20 trials compared a local
anaesthetic against placebo or nil, for meta-analysis of pain scores
[7,11,12,14,30–36,38–41,43,45–47,49]. The remaining seven stud-
ies consisted of control groups including different local anaes-
thetics [13,15,28], analgesia [37,42], sedation [37,44] and cervical
preparation [48], which was felt to produce too much confound-
ing on treatment effect if included in the meta-analysis. Five
studies comprised of more than two groups to which patients
could be randomised; in four of these, a more suitable group was
used for comparison [11,20,36,37], however in one study [49],
each intervention group, consisting of a different method of
administration of lidocaine, was repeatedly compared against the
same placebo group in the meta-analysis. Six studies reported
median pain scores [16–21], three studies presented means
without standard deviations [22–24] and one study displayed
pain scores as a dichotomous outcome [25]. Contacted authors
either did not respond or were unable to provide appropriate
data.

Study bias

The risk of bias for all included studies according to their
methodological characteristics is detailed in Fig. 2. Overall, 30 % of
studies showed a ‘low risk’ of bias, with 38 % showing ‘some
concerns’ and 32 % depicting a ‘high risk’ of bias. Underreporting
of the randomization process [13], poor clarity of whether pain
scores were included where hysteroscopy failed [12,17], partici-
pant awareness of the intervention received [11,12,39,43,46],
significant differences in methodology between randomised
groups [24] and unsatisfactory reporting of results
[13,14,17,22–25] were the significant sources of bias amongst
included studies.

Effect of local anaesthetic

Meta-analysis of 20 studies [7,11,12,14,30–36,38–41,43,45–47,49],
including 2610 patients, showed that administration of local
anaesthesia achieved a statistically significant reduction in pain
during office hysteroscopy; standard mean difference (SMD) -0.57, 95
% CI -0.79 to -0.34 (Figs. 3 & 4 ). A significant reduction in mean pain
during office hysteroscopy remained when data aggregation was
restricted to studies with lower risk of bias (Fig. 5). Post-procedural
painwas also significantly reducedfollowing office hysteroscopy in 12
studies [7,14,31,32,35,39,39,40,41,45–47,49], inclusive of 1103
patients; SMD -0.30, 95 % CI -0.54 to -0.06, for pain scores observed
at 5 min [47], 10 min [45], 15 min [40,41,46], 30 min
[14,31,32,35,39,49] and 60 min [7] post-hysteroscopy (Figs. 6 & 7 ).
High levels of statistical heterogeneity were noted in these meta-
analyses depicting intra-procedural and post-procedural pain, with I2

values of 87 % and 76 %, respectively.
The majority of studies included for meta-analysis adminis-

tered local anaesthesia 5 min prior to office hysteroscopy
[11,12,14,31–33,40,43,45,47,49]. Hysteroscopy was otherwise per-
formed approximately two minutes [30,46], three minutes [7], or
10 min [38,41] after administering local anaesthesia, unless given

Fig. 2. Risk of Bias.
Assessment of risk of bias for each trial.
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within the distension medium, when it was given during the
procedure [36].

Choice of local anaesthesia
Included studies were divided into subgroups according to the

local anaesthetic administered, independent of route (Fig. 3).
Lidocaine was investigated in 11 studies (1493 patients) and was
found to produce a statistically significant reduction in intra-
procedural pain; SMD -0.34, 95 % CI -0.52 to -0.16 [14,30–
36,46,47,49]. Mepivacaine (5 studies [11,12,40,41,43], 649
patients) and prilocaine (1 study [39], 200 patients) also
significantly reduced pain scores during office hysteroscopy;
SMD -0.60, 95 % CI -1.03 to -0.17 and SMD -0.40, 95 % CI -0.68
to -0.12, respectively. Giving bupivacaine (1 study [45], 84 patients)
produced the greatest statistically significant reduction in intra-
procedural pain; SMD -4.27, 95 % CI -5.06 to -3.49. Two trials
investigated combinations of local anaesthesia; lidocaine plus
prilocaine (1 study [38], 91 patients) did not significantly reduce
pain scores during office hysteroscopy (SMD -0.38, 95 % CI -0.79 to

0.04), whereas combining mepivacaine and bupivacaine (1 study
[7], 93 patients), did (SMD -0.49, 95 % CI of -0.90 to -0.07).

In contrast, the only specific local anaesthetics that produced a
statistically significant reduction in post-procedural pain scores
were mepivacaine (2 studies [40,41], 152 patients) with a SMD of
-0.66 (95 % CI -1.19 to -0.14), and bupivacaine (1 study [45], 84
patients) with a SMD of -1.55 (95 % CI -2.05 to -1.06) (Fig. 6).

Route of administration
Included studies were divided into subgroups according to the

route that local anaesthesia was given. All routes of administration
including topical application (to the ectocervix and / or trans-
cervical instillation) and injection (intracervical, paracervical and
intracornual blocks) reduced peri-operative significantly reduced
pain during hysteroscopy (Fig. 4). Statistical heterogeneity was
observed within all subgroups, except for data aggregated from 4
studies inclusive of 439 patients, evaluating intracervical blocks
[11,14,35,39]; SMD -0.38, 95 % CI -0.57 to -0.19, I2 0%). The
paracervical route of administration was most frequently

Fig. 3. Intra Procedural Pain Score According to Local Anaesthetic.
A forest plot depicting the intra procedural pain scores according to the local anaesthetic administered.
LA: local anaesthetic, SD: standard deviation, IV: inverse variance, CI: confidence interval, ICB: intracervical block, TC: transcervical instillation, PCB: paracervical block, TOP:
topical application, ICOB: intracornual block.
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evaluated (6 studies, 752 patients) [12,31,41,43,45,47]; SMD -1.09,
95 % CI -1.88 to -0.31, I2 96 %. Statistical significance remained when
an outlier was removed [45], however the degree of heterogeneity
was not substantially reduced; SMD -0.51, 95 % CI -0.96 to -0.06, I2

87 %. An intracornual block was evaluated in one trial involving 93
patients undergoing office endometrial ablation [7], and showed a
statistically significant reduction in pain; SMD -0.49, 95 % CI -0.90
to -0.07. In contrast, no particular route of local anaesthesia was
found to achieve a significant reduction in pain following office
hysteroscopy (Fig. 7).

Side effects

A total of 161 side effects occurred in 19 studies
[7,12,14,16,19,20,22–24,31–34,38,40,41,45,46,49], where 2381
patients were randomised to either local anaesthesia or placebo/
nil for pain control in office hysteroscopy. Vasovagal side-effects
(i.e. symptoms including nausea, vomiting, dizziness, sweating,

vertigo, bradycardia and hypotension) were reported 117 times in
17 studies [7,12,16,20,22–24,31–34,38,40,41,45,46,49]. Shoulder
pain (n = 35) [14,24,31], headache (n = 2) [24], temporary voiding
dysfunction (n = 1) [24] and symptoms of lidocaine exposure e.g.
numbness, tingling, ear ringing (n = 6) [19] were the only non-
vagal side-effects reported in 4/19 studies.

Whilst meta-analysis didnot showa significant reductioninvagal
episodes when local anaesthesia was given (17 studies, 2156
patients; OR 0.73, 95 % CI 0.50–1.09) [7,12,16,20,22–24,31–
34,38,40,41,45,46,49], when subgroup analysis was performed
according to the local anaesthetic given, a statistically significant
reduction in vasovagal episodes was observed with the administra-
tion of mepivacaine only (5 studies, 619 patients) [12,22,23,40,41];
OR 0.33, 95 % CI 0.19 to 0.60 (Fig. 8). When subgroup analysis was
performed according to route of local anaesthesia, a statistically
significant reduction in vagal effects was observed only when given
through the transcervical route (6 studies, 439 patients)
[20,22,32,40,46,49]; OR 0.39, 95 % CI 0.18 to 0.83 (Fig. 9).

Fig. 4. Intra Procedural Pain Score According to Route of Administration.
A forest plot depicting the intra procedural pain scores according to the route of local anaesthetic administered.
LA: local anaesthetic, SD: standard deviation, IV: inverse variance, CI: confidence interval, ICB: intracervical block, TC: transcervical instillation, PCB: paracervical block, TOP:
topical application, ICOB: intracornual block.
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Fig. 5. Intra Procedural Pain Score According to Risk of Bias.
A forest plot depicting the intra procedural pain scores according to the risk of bias of included studies.
LA: local anaesthetic, SD: standard deviation, IV: inverse variance, CI: confidence interval, ICB: intracervical block, TC: transcervical instillation, PCB: paracervical block, TOP:
topical application, ICOB: intracornual block.

Fig. 6. Post Procedural Pain Score According to Local Anaesthetic.
A forest plot depicting the post procedural pain scores according to the local anaesthetic administered.
LA: local anaesthetic, SD: standard deviation, IV: inverse variance, CI: confidence interval, ICB: intracervical block, TC: transcervical instillation, PCB: paracervical block, TOP:
topical application, ICOB: intracornual block.
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Feasibility & complications

42 procedures failed in the 1292 women randomised to local
anaesthesia and 55 procedures failed in the 1221 women
randomised to nil or placebo, as reported by 20 studies
[7,12,14,16,23–25,30–35,38,40,41,43,46,47,49]. Meta-analysis of
these data showed no significant reduction in failure rates were
observed with the administration of local anaesthesia against nil or
placebo; OR 0.72, 95 % CI 0.47–1.11 (Fig. 10). The incidence of
complications (reported by only two studies) were too low to
determine an association between a specific type and/or route of
local anaesthesia on the risk of developing a complication; one
study described four patients that were bleeding from the injection
site [12], and the other reported four cases of post-procedural
infection [28].

Acceptability & satisfaction

Eleven studies commented on acceptability or satisfaction
[13,14,19,21,25,28,30,36,38,44,46]. Five studies performed statis-
tical analysis on rates of acceptability and/or satisfaction between
local anaesthesia and placebo [19,30,36,38,46], where data were
presented in such a way that did not allow for aggregation for
meta-analysis. These studies did not demonstrate a preference
towards either intervention apart from one study [46], which
showed a significantly lower proportion of patients in the group
randomised to receive a local anaesthetic who wished for a
general anaesthetic if hysteroscopy was to be repeated
(p = 0.001).

Discussion

Principal findings

Administration of a local anaesthetic to the genital tract reduces
pain during and after office hysteroscopy, regardless of the site or
method of application. These effects were apparent if the agent
was administered within two to 10 min of the procedure or during
the procedure if incorporated within the fluid distension media.
However, local anaesthesia did not reduce the incidence of
vasovagal episodes, one of the commonest adverse effects of
hysteroscopy conducted in conscious women. Thus, local anaes-
thetic administered topically or parenterally to the genital tract,
should be considered in all women undergoing office based
hysteroscopic procedures.

Considerable heterogeneity existed between studies included
in all meta-analyses evaluating pain control during and after office
hysteroscopy. Subgroup analyses showed that all short acting
(lidocaine, prilocaine, and mepivacaine) and long acting (bupiva-
caine) anaesthetic agents were effective in reducing pain during
office hysteroscopic procedures. However, only the anaesthetic
agents, mepivacaine and bupivacaine, reduced post-procedural
pain, although the data were limited to two trials and one trial
respectively. Whilst vasovagal episodes were unaffected by local,
genital tract anaesthesia overall, subgroup analyses showed that
the pharmacological agent, mepivacaine, and the transcervical
route of administration, were associated with reductions in the
likelihood of these fainting episodes, although moderate hetero-
geneity across included trials was observed.

Fig. 7. Post Procedural Pain Score According to Route of Administration.
A forest plot depicting the post procedural pain scores according to the route of local anaesthetic administered.
LA: local anaesthetic, SD: standard deviation, IV: inverse variance, CI: confidence interval, ICB: intracervical block, TC: transcervical instillation, PCB: paracervical block, TOP:
topical application, ICOB: intracornual block.
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Comparison with other studies

Whilst a number of systematic reviews have evaluated the
use of local anaesthesia for office hysteroscopy [1,3–5], only two
have meta-analysed pain scores [1,5]. The former systematic
quantitative review found that only intracervical and para-
cervical routes of administration produced a significant decrease
in pain during office hysteroscopy but did not investigate post-
procedural pain [5]. A more recent Cochrane review, also
showed a statistically significant reduction in pain both during
and within 30 min of hysteroscopy, but exploratory analyses
were not performed to illustrate the effect of specific local
anaesthetics or routes of administration [1]. We were able to
expand on this previous Cochrane review by including 13 more
trials within our systematic review and eight more studies
eligible for meta-analysis of pain scores during and after office
hysteroscopy. The greater amount of data available enabled
subgroup analyses to be conducted regarding the effect on pain
control and the likelihood of vasovagal episodes for specific
types of local anaesthetic agent, in addition to the route of
administration.

Strengths and weaknesses

In formulating a clinically focused question and performing
broad, yet comprehensive searches using a variety of databases,
where language restrictions were not applied and reference lists of
relevant papers were searched, we are confident that we have
effectively minimised the risk of selection bias.

The main limitation of our review relates to the statistical
heterogeneity arising from data pooling. By restricting study
inclusion to randomised controlled trials, we minimised con-
founding within trials. However, the observed variation in
direction and magnitude of effect between studies is likely to
relate to methodological differences in how data were assessed
and collected. Sensitivity analyses based upon study quality did
not, however, change the overall message. Clinical disparities may
also explain the observed heterogeneity and these inconsistencies
include populations studied, operative techniques (vaginoscopy,
choice of distension media, diagnostic versus operative proce-
dures), concomitant interventions to control pain (e.g. concurrent
analgesia, use of cervical preparation), equipment (e.g. endoscope
diameter) and operator proficiency.

Fig. 8. Incidence of Vasovagal According to Local Anaesthetic.
A forest plot depicting the incidence of vasovagal episodes according to the local anaesthetic administered.
LA: local anaesthetic, SD: standard deviation, CI: confidence interval, ICB: intracervical block, TC: transcervical instillation, PCB: paracervical block, TOP: topical application,
ICOB: intracornual block.
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Implications for clinical practice

Local anaesthesia reduces pain both during and after office
hysteroscopy. However, the clinical significance of the observed
reductions in average pain remain unclear. This is because too few
studies evaluated the impact of this pain reduction upon procedure
satisfaction / acceptability and no clear improvement in these
qualitative parameters were observed. Furthermore, the minia-
turisation of hysteroscopes has facilitated ‘vaginoscopic’
approaches to office hysteroscopy, where genital tract instrumen-
tation is avoided. A recent large randomised controlled trial
comparing vaginoscopy with a standard approach to office
hysteroscopy (routine insertion of vaginal specula +/- cervical
forceps), showed that vaginoscopy was associated with reduced
pain and increased acceptability [6]. With the exception of
transcervical instillation of local anaesthetic added to fluid
distension media (and possibly intracornual blocks), all topical
and injectable routes of local anaesthetic administration require
passage of a vaginal speculum as a minimum. Thus, any potential

benefits of local anaesthesia administration may be offset by the
use of smaller diameter hysteroscopes utilising a ‘no touch’
vaginoscopic technique. The potential benefits, as well as the
uncertainties, of local, genital tract anaesthesia on pain reduction,
especially if a vaginoscopic approach is to be adopted, should be
discussed with women undergoing office hysteroscopic proce-
dures to allow informed decision making.

Implications for future research

There exist a multitude of factors in office hysteroscopy that
contribute towards pain; whilst we can attempt to minimise pain
caused by procedural factors (e.g. hysteroscope diameter, disten-
sion media pressures / temperature etc.), we cannot control for
patient factors (e.g. cervical stenosis due to nulliparity and/or
menopausal status). Further research is required into the optimal
route, dose and timing of local anaesthesia for office hysteroscopy
in addition to the particular patient groups who will benefit from
its administration. Only seven studies investigated the impact of

Fig. 9. Incidence of Vasovagal According to Route of Administration.
A forest plot depicting the incidence of vasovagal episodes according to the route of local anaesthetic administered.
LA: local anaesthetic, SD: standard deviation, CI: confidence interval, ICB: intracervical block, TC: transcervical instillation, PCB: paracervical block, TOP: topical application,
ICOB: intracornual block.
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local anaesthesia on pain control for therapeutic procedures alone.
More data are therefore required to determine the optimal practice
protocols and use of local anaesthesia for operative office
hysteroscopic procedures such as polypectomy [50], and endome-
trial ablation [51], which are being increasingly performed in this
setting. More trials are needed to better delineate the type and
route of local anaesthesia for these specific office hysteroscopic
procedures. Finally, further research is required to understand
whether the pain control benefits of local anaesthesia remain
apparent with vaginoscopic approaches to office hysteroscopy that
avoid genital tract instrumentation

Conclusion

Administration of a local anaesthetic to the genital tract for office
hysteroscopy is associated with a reduction in intra- and post-
procedural pain, although it does not impact upon the likelihood of
vasovagal reactions. The use of local anaesthetic should be discussed
with women prior to undergoing office diagnostic and operative
hysteroscopic procedures. The benefits of local anaesthesia prior to
office hysteroscopy when a vaginoscopic approach is routinely
adopted remain unclear. Further research is required to evaluate the
effect of local anaesthesia on pain experienced by women
undergoing office hysteroscopy to better identify specific patient
populations that may benefit most, understand the relative
advantages when used for operative as opposed to simply diagnostic
procedures, and determine whether the benefits of local anaesthesia
remain apparent with vaginoscopy.
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Addendum to Chapter 4 

 

Three additional randomised-controlled trials have been published from this 

publication of this paper until February 2022.  

 

The first (26) randomised 100 patients undergoing outpatient diagnostic 

hysteroscopy to either 10ml 2% lidocaine instilled within 1000ml saline given as 

the distension medium or to placebo (1000ml saline without lidocaine). Although 

intraprocedural pain scores were not recorded, there was no significant 

difference between mean pain scores after hysteroscopy (2.6±2.5 vs 3.4±3.1) 

between the two groups (p=0.75). The proportion of patients who had a 

satisfaction score >7/10 was higher in the group randomised to intrauterine 

lidocaine (98% vs 92%) as were the rates of success (96% vs 94%), however, 

these differences were not significant (p=0.17 and p=0.65, respectively).  

 

The second trial (27) which was a non-inferiority trial evaluating the impact of 

intracornual/fundal anaesthesia randomised 96 women undergoing outpatient 

Novasure® endometrial ablation to either a 40ml (2mg/ml) ropivacaine 

paracervical and 4ml intracornual/fundal block or a 40ml (2mg/ml) ropivacaine 

paracervical block and 4ml intracornual/fundal saline placebo. There was a 

significant reduction in intraprocedural pain scores between the two groups when 

a Faces Pain Score (ruler with a series of faces on scale of 0–10) was used (5.4 

vs 4.8 (mean difference -0.6; 95% CI -0.3 to -1.5)) but not when a Numerical 

Rating Scale was utilised (5.0 vs 3.9 (MD -1.2 ;95% CI 0.1 to -2.2)). Post-
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procedural pain at 1 (p=0.159), 6 (p=0.605), and 24 hours (p=0.451) rates of 

satisfaction, and side-effects (p=0.293) were comparable between groups.  

 

The third trial (28) randomised 260 women undergoing diagnostic outpatient 

hysteroscopy to either 5ml 2% lidocaine diluted in 15ml saline given 

transcervically through an embryo transfer catheter by using a posterior vaginal 

retractor or placebo (20ml saline given the same way). This study found that 

transcervical lidocaine significantly reduced pain intraprocedurally (1.77±1.088 vs 

5.23±1.832; p<0.001), 10 minutes (1.31±1.152 vs 4.27±2.060; p<0.001) and 30 

minutes (0.76±0.925 vs 2.98±1.960; p<0.001) after. Transcervical instillation of 

local anaesthesia also reduced the incidence of vasovagal episodes (p=0.001). 

 

The final trial (29) randomised 156 postmenopausal women undergoing 

diagnostic hysteroscopy to either a 1000 ml distension medium containing 5ml 

2% lidocaine per 250 ml or oral tramadol or placebo. When comparing the 

lidocaine group against placebo, there was a significant reduction in pain during 

(MD -1.8 (95%CI -2.9 to -0.7); p<0.001) and 10 minutes (MD -1.8 (95%CI -2.8 to 

-0.9); p<0.001) after hysteroscopy. Patients randomised to lidocaine were 

significantly more satisfied (p<0.001). No side-effects with the use of lidocaine 

were reported. 

 

The findings of these papers do not change our overall conclusions and clinical 

implications for the use of local anaesthesia for the reduction of pain for 

outpatient hysteroscopy. 
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CHAPTER 5: VAGINOSCOPY 

 

This work has been published in the European Journal of Obstetrics & 

Gynecology and Reproductive Biology; De Silva PM, Carnegy A, Smith PP, Clark 

TJ. Vaginoscopy for office hysteroscopy: A systematic review & meta-analysis. 

Eur J Obstet Gynecol Reprod Biol. 2020 Sep;252:278-285. doi: 

10.1016/j.ejogrb.2020.06.045. Epub 2020 Jun 23. PMID: 32645643 (30). 

 

My role in this publication is as follows: I carried out the literature search, 

collected the data, undertook the meta-analysis, and wrote the manuscript.  

 

 

 





 
 

 

 

Methods

Protocol and guidance

The protocol for this study was registered on the PROSPERO
International Prospective Register of Systematic Reviews
(CRD42019138156) [7]. Guidance was provided by the Preferred
Reporting Items for Systematic Reviews and Meta-Analysis
(PRISMA) [8], and the Cochrane Handbook for Systematic Reviews
of Interventions [9].

Inclusion criteria

We included trials investigating women undergoing office
diagnostic and/or therapeutic hysteroscopy who were randomized
to undergo hysteroscopy performed with the vaginoscopic
technique or the traditional technique, using a vaginal speculum,
where a pain outcome was collected.

Exclusion criteria

We excluded conference abstracts (where no full text was
available), case reports, case series and observational studies.

Outcomes

The primary outcome was pain. Secondary outcomes included
side-effects (symptoms), complications (trauma or adverse proce-
dural events), failure rates, procedural time, and the acceptability
and/or satisfaction of patients and clinicians performing

hysteroscopy. Data were also extracted regarding the use of
conscious sedation, analgesia, local anaesthesia, cervical prepara-
tion, cervical dilatation, distension medium and instrument size to
account for differences between studies.

Search strategy

A combination of the keywords “hysteroscopy”, “vaginoscopy”,
“no*touch”, “outpatient”, “ambulatory”, “office” and their associ-
ated medical subject headings (MeSH) were used to search
Medline, Embase and CINAHL from inception to December 2019,
through the National Institute for Health and Care Excellence
(NICE) Healthcare Databases Advanced Search (HDAS) platform.
The key words “hysteroscopy”, “vaginoscopy” and “no*touch” were
used to search the Cochrane Central Register of Controlled Trials
(CENTRAL) were searched from inception to December 2019.
Limits or filters were not applied. The bibliographies of included
papers were scanned and additional studies were included for
review if deemed appropriate, in order to widen our search.

Study selection

Two reviewers (PD and AC) independently screened all titles
and abstracts after using the HDAS platform to remove duplicates
from the citations received from the Medline, Embase and CINAHL
databases. Duplicates from the CENTRAL search were manually
excluded. After the exclusion of irrelevant titles and abstracts, the
remaining full texts were reviewed in order to select final eligible
studies. A third reviewer (PS) was invited to arbitrate where there
were discrepancies that were not resolved by consensus.

Fig. 1. PRISMA (Preferred Reporting Items of Systematic Reviews and Meta Analyses) flow diagram.
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Data collection process

Two reviewers (PDS and AC) independently extracted data from
all included trials using a standardised data extraction form
created on Microsoft Excel. Intra-procedural and post-procedural
pain scores were obtained, in addition to procedural time and data
regarding side-effects, complications, technical failure, and the
acceptability and/or satisfaction of the procedure to both patients
and clinicians. Failure and complications were only recorded if
directly related to the technique used e.g. bleeding from the cervix
during the traditional approach would count whereas tubal spasm
at sterilization would not. Some studies scored pain according to
each of the phases of hysteroscopy separately; if diagnostic, the
intra-procedural score related to the score given during inspection
of the uterine cavity and if operative, it related to the score given
during the given procedure e.g. pain score during endometrial
polyp removal. The post-procedural score related to the pain score
recorded after the end of hysteroscopy; if multiple post-operative
pain scores were reported, then the highest pain score was used.
Authors of studies that failed to report means and standard
deviations of pain scores [10–12] and procedural time [11,13] were
contacted for their data in order to increase the number of studies
that could be entered into the meta-analysis.

Assessment of risk of bias

Two independent reviewers (PDS and AM) used the Cochrane
Collaboration Risk of Bias 2 tool to examine the risk of bias of the
included trials on an intention-to-treat basis [14]. Again, a third
independent reviewer (PS) was involved if disagreements were not
resolved by consensus.

Data synthesis

RevMan (version 5.3.5) was used to perform all statistical
analyses [15]. Meta-analysis was conducted on an intention-to-
treat basis. Means and standard deviations were used to calculate
standardised mean differences (SMD) and their 95 % confidence
intervals for the continuous outcomes of pain and procedural time.
Random-effects summary estimates were calculated from inverse-
variance weighting. For the dichotomous outcomes of failure and
side-effects, Peto odds ratios were calculated because of the low
incidence of events in each arm of the studies. A P-value less than
0.05 was considered significant. Heterogeneity of the treatment
effects were displayed graphically by forest plots and statistically
analysed using the chi-squared test, in consistency with the
Cochrane Handbook [9].

Table 1
Hysteroscopic Technique in Vaginoscopic and Traditional Approaches.

Year Author Group 1 (Vaginoscopy) Group 2 (Traditional) Method of Recording Pain Score

2005 Sharma et al Vaginoscopy Speculum
Routine cervical instrumentation
Cervical dilatation only if required
Intracervical prilocaine/felypressin
only if requested by patient

Patients were asked to complete a
postprocedure questionnaire
immediately following the
investigation scoring their discomfort
at various phases of the hysteroscopy
on a 10 cm VAS.

2006 Garbin et al Routine vaginal and
cervical disinfectant with
swab forceps,
Vaginoscopy

Speculum
Routine cervical disinfectant with swab
forceps
Routine cervical instrumentation

Immediately after the procedure,
patients rated their pain on a 10 point
VAS in an interview with the nurse
outside the doctor’s presence.

2006 Sagiv et al Routine vaginal
disinfectant with swab
forceps,
Vaginoscopy

Speculum
Unclear regarding the use of
disinfectant
Routine cervical instrumentation
Routine intracervical mepivacaine

A 10 cm VAS score was used to quantify
the intensity of pain experienced
during and after the procedure.

2006 Guida et al Vaginoscopy Speculum
Cervical instrumentation only if
required

During the different phases of
hysteroscopy, patients were asked to
record their degree of pain with a 5
point VAS. A second operator, next to
the patient, quizzed the patient during
the procedure.

2012 Ngu et al Vaginoscopy Speculum
Routine cervical instrumentation
Cervical dilatation only if required

Women were asked to give pain scores
on a 10 point VAS immediately after
the procedure to a nurse who scored
their degree of pain during
hysteroscopy; during endometrial
biopsy, if performed,
and overall pain during the procedure.

2015 Chapa et al Vaginoscopy Speculum
Routine cervical instrumentation
Routine paracervical mepivacaine

Patient were asked to rate their pain
score via a 10 cm VAS. The discomfort in
each stage and overall was rated after
the procedure by the patient but
recorded by an independent research
assistant.

2019 Smith et al Vaginoscopy Speculum
Routine cervical disinfectant
Cervical instrumentation only if
required
Intracervical mepivacaine only if
required

Procedural pain was collected on an
iPad miniTM (AppleTM, Cupertino, CA,
USA) device. A novel system was
designed, programming
the iPad miniTM device to allow easy
patient input. Pain was assessed using a
slider on a 10 cm VAS.
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Results

Study selection

The literature search returned 363 records, of which 113 were
duplicates (Fig. 1). The titles and abstracts of the remaining 250
studies were screened to leave 13 full-text articles which were
assessed for eligibility. Due to reasons listed in Fig. 1, six studies
were excluded, leaving seven studies suitable for systematic
review and meta-analysis.

Study characteristics

Whilst six studies investigated a mixture of both women in
reproductive and post-reproductive age [10,12,13,16–18], only
one study included women of reproductive age only [11]. Six
studies examined the role of vaginoscopy in diagnostic hysteros-
copy [10,12,13,16–18], with only one investigating its use in
therapeutic hysteroscopy for hysteroscopic sterilisation [11]. All
hysteroscopes were rigid, ranging in diameter (including the
outer sheath) from 2 mm to 5 mm. All studies adopted the use of
normal saline as a distension medium and none used conscious
sedation or cervical preparation. Only one study administered a
preprocedural analgesic to patients randomized to both inter-
vention groups [11].

Table 1 outlines the techniques adopted for both vaginoscopic
and traditional approaches amongst included studies. Three
studies preceded hysteroscopy with vaginal and/or cervical
disinfectant in patients; whilst one study performed this for
patients randomized to both vaginoscopic and traditional
approaches [16], the other two only performed this for patients
randomized to either the vaginoscopic approach [17], or the
traditional approach [13]. Whilst all studies employed the use of
a vaginal speculum in the traditional technique, five studies
routinely used cervical instrumentation (e.g. tenaculum, Little-
wood’s forceps etc) [11,12,16–18], and two only used this if
required [10,13]. Two studies incorporated the administration
of a parenteral local anaesthetic into their traditional technique

as standard [11,17]. Cervical dilatation and the use of parenteral
local anaesthesia was only performed, if required, in three
[12,13,18] and two [12,13] studies, respectively.

Four studies performed statistical analysis according to the
intention-to-treat principle where all patients were analysed
according to the group they were randomized to [12,13,16,17],
even if conversion to the use of the other technique
proved successful [12,13,17]. In the other three studies, patients
where clinicians failed to perform hysteroscopy using their
allocated approach successfully were excluded from analysis
[10,11,18].

Study bias

The risk of bias for each study according to each methodological
characteristic is displayed in Fig. 2. Only one study was of ‘high risk’
of bias [10], due to the exclusion of patients who failed any form of
hysteroscopy from the final analysis and the failure to clearly
report their results. Three studies showed ‘some concern’
[11,12,18], due to inconsistencies in the results displayed [11,12]
and/or the exclusion of patients allocated to vaginoscopy due to
failure [11,18].

Effect on pain

All studies asked patients to score their pain according to a
visual analogue score (VAS); in five studies this was on a 10 cm/10-
point scale [11–13,16–18], and in one a 5-point scale was used [10].
All studies reported pain scores either as means with standard
deviations [13,16–18], medians with ranges [11,12,16], or as
medians with 95 % confidence intervals [10]. One paper depicted
pain scores graphically, which were transcribed for the purpose of
data collection [10]. The authors of the papers that presented pain
scores as medians either did not reply [10,12], or no longer had the
required data available [11].

Meta-analysis of the four studies that reported pain scores as
means and standard deviations [13,16–18], including 2214
patients, showed a statistically significant reduction in intra-

Fig. 2. Risk of Bias of Individual Studies.
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procedural pain; standard mean difference (SMD) -0.27, 95 %
confidence interval (CI) -0.48 to -0.06 (Fig. 3). Substantial
statistical heterogeneity was observed as per the I2 value of 69
%. However, whilst stratifying meta-analysis to studies with a ‘low
risk’ of bias increased the magnitude of effect (SMD -0.31)
[13,16,17], it did not reduce the degree of inconsistency (95 % CI
-0.56 to -0.06). Only one study, inclusive of 130 patients, reported
post-procedural pain scores suitable for analysis [17]; this also
showed a statistically significant reduction in pain recorded 15 min
after hysteroscopy in favour of vaginoscopy; SMD -0.55, 95 % CI
-0.91 to -0.18.

Procedural time

All included studies reported procedural time. Four studies
provided means with associated standard deviations [10,16–18],
and one study provided means and standard errors of the mean
(SEM) [12], from which standard deviations could be calculated.
Two studies presented procedural times in a format not
suitable for meta-analysis; the first providing ranges instead
of standard deviations [11], and the second providing medians
and interquartile ranges [13]; authors of both papers were
contacted for means and standard deviation, of which the latter
replied. Six studies, inclusive of 2443 patients, showed that
vaginoscopy was associated with a significant reduction in
procedural time [10,12,13,16–18]; SMD -0.25, 95 % CI -0.43 to
-0.08 (Fig. 4).

Side effects & complications

Meta-analysis of the three studies reporting the incidence of
side-effects [13,16,17], inclusive of 2127 patients, showed a
statistically significant reduction associated with vaginoscopy;

OR 0.35, 95 % CI 0.15 to 0.82 (Fig. 5). All reported side-effects
were vasovagal episodes (i.e. signs and symptoms including
nausea, vomiting, sweating, dizziness, vertigo, bradycardia,
hypotension). Of the six studies that reported complications
[10,11,13,16–18], one study reported their presence [13]. Post-
procedural infection was reported in 27/798 patients who had
vaginoscopy compared with 31/799 patients who underwent
the traditional approach (p = .60). All other complications
occurred in patients randomized to the traditional technique
(cervical trauma (n = 2), admission for analgesia (n = 2) and post-
procedural haemorrhage (n = 1)).

Failure rates

Meta-analysis of all studies [10–13,16–18], inclusive of 2727
patients, did not show a clear benefit of either vaginoscopy or the
traditional approach in reducing technical failure rates; OR 0.98,
95 % CI 0.69–1.38 (Fig. 6). Cervical stenosis (n = 51), pain (n = 7)
and the inability to gain access to the cervical canal (n = 5; reasons
given including uterine retroversion and vaginal prolapse) were
cited as reasons for failure in vaginoscopy. Pain (n = 31), inability
to gain access to the cervical canal (n = 20), cervical stenosis (n =
9), vaginism (n = 2) and haemorrhage (n = 2) were cited for
reasons for failure in the traditional approach. In the six studies
[10–13,17,18], where when the procedure failed with the allocated
treatment, the other technique was used, leading to the
procedure being ultimately successful in the majority of cases;
95/127 (75 %).

Acceptability & satisfaction

Only four studies reported on patient acceptability and/or
satisfaction [12,13,17,18], of which three studies performed

Fig. 3. Intra Procedural Pain Scores According to Hysteroscopic Approach.

Fig. 4. Procedural Time According to Hysteroscopic Approach.
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individual statistical analyses revealing no significant difference in
levels of patient satisfaction and/or acceptability between either
vaginoscopy or the traditional approach [12,13,17]. Data was
provided in a heterogeneous manner which did not allow meta-
analysis of results. Hysteroscopist acceptability and/or satisfaction
was only commented upon in one study [16], which found no
significant difference in the ease of cervical passage or the quality
of hysteroscopic examination.

Discussion

Principal findings

The vaginoscopic approach is associated with a reduction in
pain, procedural time and side-effects, when compared to the
traditional approach to office hysteroscopy, which employs the use
of a vaginal speculum. Only one study reported the incidence of
complications between these two techniques, where the chance of
post-procedural infection did not differ; otherwise all other
complications were attributed to the traditional approach.
Procedural success (i.e. feasibility) was comparable between
techniques, and where one technique failed, the other proved
successful in 75 % of cases. No superiority between techniques
could be found with regards to patient and clinician acceptability
or satisfaction.

Comparison with other studies

The only previous systematic-review and meta-analysis
investigating the impact of the vaginoscopic approach to office
hysteroscopy was published a decade ago [4]. In this updated
meta-analysis, we excluded two of their studies (due to
differences in distension media between randomized groups
[19] and the inclusion of a conference abstract [20]) and included
three more studies [11,13,18]. Our updated findings agree with
the previous systematic review regarding vaginoscopy being

associated with a significant reduction in intra-procedural pain
with no significant difference found regarding procedural
feasibility. We, however, were able to meta-analyse more data
with regards to post-procedural pain, side-effects and procedural
time.

Strengths and weaknesses

The search strategy was performed to reduce the risk of
selection bias by devising a clinically focused question, by using
broad search terms without applying filters or limits and by
scanning reference lists of included studies for further potential
sources of data. Minor procedural differences existed in patients
randomized to traditional hysteroscopy using a vaginal speculum,
where cervical instrumentation and occasionally, parenteral local
anaesthesia, were sometimes applied. We felt that rather being a
limitation, the inclusion of these additional steps reflects differ-
ences in practice of the traditional approach amongst hyster-
oscopists globally.

The main limitations of this study correlate to heterogeneity
associated with the pooling of data and methodological flaws
within included primary studies. In reporting separate sub-
groups according to risk of bias, we were unable to reduce
statistical heterogeneity when restricting data pooling to
studies with low risk of bias. Heterogeneity, however, was not
always attributable to methodological weaknesses but, instead,
explained by clinical differences in the study population, use of
analgesia and/or local anaesthesia, instrument diameter and
operator proficiency.

Implications for clinical practice

Clinicians should be advised to adopt the vaginoscopic
approach to office hysteroscopy and this recommendation
should be incorporated into evidence-based guidance [21].
Vaginoscopy may minimise pain and facilitate hysteroscopic

Fig. 5. Incidence of Side Effects According to Hysteroscopic Approach.

Fig. 6. Incidence of Failure According to Hysteroscopic Approach.
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procedures because it allows greater manoeuvrability of the
hysteroscope within the uterine cavity because there is no
vaginal speculum restricting movement. This greater manoeu-
vrability is highly advantageous in women who are unable to lie
supine due to medical comorbidities (e.g. heart failure,
respiratory disease and obesity), where such procedures can
only be performed in an ambulatory setting due to the risks of a
general anaesthetic, and in women with restricted hip flexion/
abduction or acutely flexed uteri. Additionally, nulliparous
women, those suffering from vaginismus, those who have not
had sexual intercourse and those with genital tract atrophy will
also likely benefit the most from the vaginoscopic approach,
where vaginal distension is minimized.

Traditional hysteroscopy, involving the use of a vaginal
speculum and possible cervical instrumentation should be
reserved for patients where vaginoscopy fails, either because
visualising the cervical canal is difficult (e.g. previous cone biopsy)
or because cervical stenosis is present. In the case of the latter, a
speculum will also allow for the administration of local cervical
anaesthesia prior to cervical dilatation. Some studies have reported
routinely removing the speculum after applying local anaesthesia
[22–25] in an attempt to invoke the benefits of the vaginoscopic
approach.

Implications for future research

All studies that contributed to the meta-analysis of pain scores
during office hysteroscopy evaluated vaginoscopy for diagnostic
procedures only. More research is therefore required to identify
the role of the vaginoscopic approach in reducing pain for
operative office hysteroscopy. Such procedures invariably require
the use of larger diameter hysteroscopic systems, where
traversing the narrow cervical canal can be harder and the
requirement for local cervical anaesthesia and cervical dilatation
is more likely. Thus, the advantages of vaginoscopy may be
negated if a substantial proportion of operative office procedures
require passage of a vaginal speculum, even if genital tract
instrumentation is removed following cervical dilatation. Ran-
domized controlled trials that investigate the use of the
vaginoscopic approach for flexible hysteroscopy are required,
as all included studies used rigid hysteroscopes. In addition,
further research is needed which reports on post-procedural pain,
complications, acceptability and satisfaction in a standardized
manner, as the proportion of existing studies reporting these
outcomes is limited.

Conclusion

The vaginoscopic approach to office hysteroscopy is quicker,
less painful and reduces the likelihood of inducing a vasovagal
reaction, when compared to the traditional approach, which
employs the use of a vaginal speculum and/or cervical instrumen-
tation and/or local anaesthesia. A vaginal speculum should only be
used either when vaginoscopy fails or when the need for cervical
dilatation is anticipated. Further research is required in order to
draw conclusions on the effect of vaginoscopy when using flexible
hysteroscopes as well as on post-procedural pain, complications,
acceptability and satisfaction.
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therefore performed a systematic review and meta-analysis
investigating the impact of distension medium type, pres-
sure, and temperature for both diagnostic and operative
office hysteroscopy, primarily on pain, but also on proce-
dural success and duration, image quality, complications,
and satisfaction and/or acceptability from both the patient’s
and operator’s perspectives.

Material and Methods

Protocol and Guidance

The study protocol was registered on PROSPERO
(CRD42019138160) [8], with guidance from Cochrane [9].

Inclusion Criteria

Randomized controlled trials investigating women
undergoing diagnostic and/or operative office hysteroscopy
randomized to either different types of distension media (e.
g., fluid or gas) or different methods of administration (e.g.,
flow rates, pressures, and temperatures) against a suitable
control were included for review.

Exclusion Criteria

Conference abstracts, case reports, case series, and
observational studies were excluded.

Outcomes

The primary outcome was pain. Secondary outcomes
included data regarding hysteroscopic view, procedural time,
side effects, complications, failure rates, and the acceptability
and/or satisfaction of patients and hysteroscopists.

Search Strategy

MEDLINE, EMBASE, and CINAHL were searched
from inception to January 29, 2020, using the keywords
“hysteroscopy,” “distension medi*,” “saline,” “sodium
chloride,” “carbon dioxide,” “glycine,” “dextrans,”
“mannitol,” “sorbitol,” “dextrose,” “glucose,” “outpatient,”
“ambulatory,” and “office” and associated medical subject
headings through the National Institute for Health and Care
Excellence Healthcare Databases Advanced Search
(HDAS) platform. CENTRAL was searched from inception
to January 29, 2020, using the keywords “hysteroscopy,”
“distension,” “saline,” “carbon,” “glucose,” “mannitol,”
“sorbitol,” and “dextr*.” No restrictions were applied. Bib-
liographies of included papers were scanned to include
appropriate additional studies.

Study Selection

Duplicates from MEDLINE, EMBASE, and CINAHL
were removed using HDAS. Duplicates from the CEN-
TRAL database were manually excluded by 2 independent
reviewers (PDS and HS). The same reviewers removed
irrelevant titles and abstracts of the remaining papers
through HDAS and CENTRAL. Finally, the remaining full
texts were reviewed to select eligible studies for systematic
review. A third independent reviewer (PS) was invited to
arbitrate any disagreements.

Data Collection

Data from the included trials were extracted by 2 inde-
pendent reviewers (PDS and PS) into a standardized data
extraction form. Intraprocedural and postprocedural pain
scores, hysteroscopic view, procedural time, side effects,
complications, failure, and the acceptability and/or satisfac-
tion of patients and hysteroscopists were recorded. Some
studies scored intraprocedural pain according to separate
phases of hysteroscopy; if diagnostic, the score given dur-
ing uterine cavity inspection was recorded and, if operative,
the score given during the operative phase was recorded (e.
g., at endometrial polypectomy). The postprocedural score
was recorded for studies scoring pain felt after the end of
hysteroscopy; where multiple pain scores were given at dif-
ferent timings after hysteroscopy, the highest set of pain
scores was recorded. Authors of studies in which means
and standard deviations for continuous outcomes were not
clearly presented were contacted for their data for meta-
analysis [10,11], with no success. Data were also extracted
regarding the use of conscious sedation, analgesia, cervical
preparation, cervical dilatation, local anesthesia, hystero-
scopic approach, and instrument diameter to identify differ-
ences in individual study methodology.

Assessment of Risk of Bias

Two independent reviewers (PDS and PS) examined the
risk of bias of all included trials on an intention-to-treat
basis using the Cochrane Risk of Bias 2 tool [12]. A third
independent (TJC) reviewer was involved if differences in
bias assessment could not be resolved by consensus.

Data Synthesis

RevMan (version 5.3.5) was used to perform all statisti-
cal analyses on an intention-to-treat basis [13]. Continuous
outcomes were evaluated using standardized mean differen-
ces (SMDs) and their 95% confidence intervals (CIs). Ran-
dom-effects summary estimates were calculated from
inverse-variance weighting. Peto odds ratios (ORs) were
calculated to display dichotomous outcomes because of the
low incidence of events in each arm of the studies. A p
value <.05 was considered significant. Heterogeneity of
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treatment effects was displayed graphically using forest
plots and statistically analyzed using the chi-square test.

Results

Study Selection

Fig. 1 summarizes the study selection process.

Study Characteristics

Table 1 summarizes the study characteristics of all
included studies.

Study Bias

The risk of bias for each study is depicted in Fig. 2. Issues
with the “randomization process” produced the most bias
within the included studies. In the 3 studies in which this was
categorized as “high risk of bias,” there was no random ele-
ment used in generating the allocation sequence [11,14,15]. In

the 3 other trials that had “some concerns,” one did not com-
ment on their method of randomization [16], another did not
provide baseline characteristics between groups, nor explain
the differences in group sizes [17], and the other did not clearly
document the actual distension pressures that patients were
randomized to [18]. Failure to analyze patients who were ran-
domized to their allocated group resulted in 3 studies having
“some concerns” with regard to “deviations from intended
interventions” [16,17,19]. Misallocation of failed hysterosco-
pies to a randomized group led to “some concerns” in
“missing outcome data” [14,17]. Poor clarity over the propor-
tion of women receiving analgesia between groups caused
“some concerns” in “measurement of the outcome” [20].

Impact on Pain

A total of 15 studies reported pain scores as means and
standard deviations [10,11,15 18,20 29], one provided
raw data by which these could be calculated [19], one dis-
played medians and interquartile ranges [10], and one study
which reported means mistakenly reported standard

Fig. 1

Preferred reporting items for systematic reviews and meta-analyses flow diagram of the study selection process.
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deviations as standard errors that were therefore meta-ana-
lyzed as standard deviations [11]. All patients self-reported
pain scores. In most studies, a 10-point or 10-cm visual ana-
log scale (VAS) was used [10,11,15 18,20 29]. However,
in 2 studies, either a 4-point [19] or 5-point [14] scale was
used. Seven studies reported intraprocedural pain
[14,15,19,20,22,24,25], 2 reported postprocedural pain
[17,29], and 9 reported both [10,11,16,18,21,23,26 28].

Distension Media Type

Meta-analysis of the eight studies (including 1856
patients) that reported pain during office hysteroscopy

[14,15,19,21 25], when investigating the use of normal
saline against carbon dioxide as a distension medium,
revealed no significant difference in intraprocedural
pain; SMD, 0.12; 95% CI, 0.36 to 0.13 (Fig. 3A).
Subgroup analysis of studies according to study quality
did not show any difference in treatment effect but
reduced the degree of heterogeneity from an I2 of 95%
to 84%. Meta-analysis of the three studies (including
2336 patients) reporting pain scores immediately after
[21], 1 minute after [17], and 15 minutes after [23]
office hysteroscopy, also revealed no difference between
the 2 distension media; SMD, 5.54; 95% CI, 2.34 to
13.43 (Fig. 3B). When subgroup analysis of these data

Fig. 2

Risk of bias assessment of included studies.
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was performed according to risk of bias, the low-risk
studies [21,23] had a statistically significant reduction in
postprocedural pain when using normal saline (2 studies,
354 patients); SMD, 0.65; 95% CI, 1.14 to 0.16.

Pressure

Four studies provided pain scores for meta-analysis
[18,20,26,27], of which three studies compared more than
one pressure threshold [20,26,27]. For clarity of comparison
and to ease clinical interpretation, we categorized the com-
parisons into six categories of distension media pressure
(≤30 mm Hg vs >30 mm Hg, ≤40 mm Hg vs >40 mm Hg,
≤50 mm Hg vs >50 mm Hg, ≤60 mm Hg vs >60 mm Hg,
≤70 mm Hg vs >70 mm Hg, ≤80 mm Hg vs >80 mm Hg)
(Figs. 4A and 4B) [18,20,26,27]. The pain scores that were
closest in relation to their category were analyzed, for

example, for the study reporting ≤30 mm Hg vs >30 mm
Hg [26]; pain scores at 30 mm Hg were meta-analyzed
against 50 mm Hg rather than 80 mm Hg to reduce the bias
from using a greater pressure that would result in a dispro-
portionate difference in pain. A significant reduction in
pain was found with pressures of ≤40 mm Hg (3 studies
[20,26,27], 475 patients; SMD, 0.67; 95% CI, 1.09 to
0.26); however, no significant difference in pain scores

could be found when the pressure was increased above this
threshold (Fig. 4A). With regard to postprocedural pain,
any reduction in distension media pressure resulted in a sta-
tistically significant reduction in pain, from a SMD of
1.07 (95% CI, 1.31 to 0.84) when decreasing pressure

from >70 mm Hg to ≤70 mm Hg (2 studies [26,27], 320
patients), to a SMD of 0.59 (95% CI, 0.91 to 0.28)
when decreasing pressure from >30 mm Hg to ≤30 mm Hg
(1 study [26], 160 patients) (Fig. 4B).

Fig. 3

Forest plots of intraprocedural (A) and postprocedural (B) pain scores for studies randomizing women according to distension media type. CI confi-

dence interval; IV inverse-variance; SD standard deviation.
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Temperature

Four studies provided data for the meta-analysis of
pain scores of women randomized to either normal saline
at room temperature or warmed normal saline, in which
three reported intraprocedural pain [11,16,28] and four
reported postprocedural pain [11,16,28,29]. There was no
statistically significant reduction in pain during hysteros-
copy in patients randomized to warmed saline compared
with saline at room temperature; SMD, 0.59; 95% CI,
0.14 to 1.33 (3 studies, 241 patients) (Fig. 5A)

[11,16,28]. The same effect was also apparent in pain fol-
lowing hysteroscopy, reported immediately after [29],
and at 1 [28], 5 [11], and 15 minutes [16] post-procedure;
SMD, 0.22; 95% CI, 0.35 to 0.79 (4 studies, 301
patients) (Fig. 5B). In the one study that provided

postprocedural pain scores for continuously warmed
saline, the differences in pain scores still remained non-
significant (p = .21), when compared with room tempera-
ture and cabinet-warmed saline [29].

Hysteroscopic View

Distension Media Type
Hysteroscopic view was commented on in seven studies

investigating women randomized to normal saline or carbon
dioxide [14,19,21 25]. One study revealed a statistically
significant improvement in the quality of hysteroscopic
view (using a 10-cm VAS) with the use of carbon dioxide
(p <.001) [24]; however, another study found that while
both distension media were similar with regard to

Fig. 4

Forest plots of intraprocedural (A) and postprocedural (B) pain scores for studies randomizing women according to distension media pressure. CI confi-
dence interval; IV inverse-variance; SD standard deviation.
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diagnosing major pathology (e.g., large polyps, myomas),
with subtle endometrial lesions (e.g., small polyps, hyper-
vascularization), saline had a significantly higher diagnostic
accuracy (85.4% vs 64.6%) [19]. The other five studies pro-
vided data that allowed for meta-analysis of unsatisfactory
hysteroscopies (Supplemental Fig. 1) [14,21 23,25],
revealing a statistically significant reduction in hysterosco-
pies with an unsatisfactory view when normal saline was
used (Peto OR, 0.38; 95% CI, 0.22 0.66 [5 studies, 1103
patients]). Reasons for poor view owing to carbon dioxide
were cervical leakage (5 of 11) and bleeding (3 of 11) in 1
study [14] and bubbles (9 of 19), bleeding (4 of 19), poor
distension (4 of 19), and excess mucus (1 of 19) in another
[22]. Reasons for poor vision using saline were only given
in 1 study, in which bleeding (1 of 4), inadequate light (1 of
4), and inadequate distension (1 of 4) were cited [22].

Pressure
Supplemental Fig. 2 reveals a graph of the proportion of

satisfactory hysteroscopic examinations according to dis-
tension media pressure, as provided by data from three stud-
ies [20,26,27]. At pressures of 30 mm Hg to 40 mm Hg, this
value ranged from 81.25% to 88.75%, whereas at pressures

of 50 mm Hg to 100 mm Hg, this range was much higher at
94.87% to 98.75%.

Temperature
No studies explored the role of distension media temper-

ature on image quality at hysteroscopy.

Procedural Time

Distension Media Type
Five studies (3007 patients) provided data for the meta-

analysis of procedural time according to distension media
type, as depicted in Supplemental Fig. 3 [14,15,17,21,24].
This revealed a statistically significant reduction in time
taken for hysteroscopy with the use of carbon dioxide as a
distension medium (SMD, 5.46; 95% CI, 0.96 9.96).
When performing subgroup analyses according to risk of
bias, studies of higher quality revealed a statistically signifi-
cant reduction in procedural time with normal saline; SMD,
0.40; 95% CI, 0.74 to 0.05 (2 studies, 453 patients)

[21,24].

Fig. 4

(Continued)
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Pressure
Only two studies reported procedural times with regard

to distension media pressure, in which one reported timings
for diagnostic hysteroscopy [26] and the other for operative
hysteroscopy [27] and so were not suitable for meta-analy-
sis. The timings between the groups in the individual stud-
ies were not significant (p > .05).

Temperature
No significant difference in procedural timing could be

found in the four studies (301 patients) that randomized
women to warmed or room temperature saline; SMD,
0.17; 95% CI, 0.47 to 0.13 (Supplemental Fig. 4)

[11,16,28,29].

Side Effects, Complications, and Failure

Distension Media Type
Meta-analysis of the nine studies (3838 patients) that

provided data regarding side effects is depicted in Fig. 6,
which shows a statistically significant reduction in side
effects with the use of normal saline when compared with
carbon dioxide; Peto OR, 0.29; 95% CI, 0.20 0.40
[14,15,17,19,21 25]. Side effects from normal saline were
predominantly vasovagal (38 of 50, 76%), exhibiting symp-
toms such as nausea, vomiting, dizziness, and fainting, but
also included shoulder pain (8 of 50, 16%) and bleeding (4
of 50, 8%). Side effects from carbon dioxide were also pre-
dominantly vasovagal (71 of 134, 53%) but also owing to

Fig. 5

Forest plots of intraprocedural (A) and postprocedural (B) pain scores for studies randomizing women according to distension media temperature.

CI confidence interval; IV inverse-variance; SD standard deviation.
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shoulder pain (59 of 134, 44%) and bleeding (4 of 134, 3%).
Complications either did not occur [14,17,21 23] or were
not reported [15,19,24,25]. Technical failures owing to the
use of distension media were reported in five studies and
were invariably because of view and/or vasovagal episodes,
which have been meta-analyzed already [14,17,19,21,22].

Pressure
Vasovagal episodes (6 of 7 patients) and hypertension (1

of 7 patients) were the only side effects reported in three
studies and therefore too small for meta-analysis
[18,26,27]. No complications were reported. Failures at dif-
ferent pressures were always related to hysteroscopic view,
pain, and the side effects reported previously, and so meta-
analysis was not performed.

Temperature
Side effects, complications, and/or technical failures

related to the use of distension media either did not occur or
were not reported [11,16,28,29].

Acceptability and Satisfaction

Distension Media Type
Patient satisfaction was recorded on a 5-point scale in

two studies, involving 604 patients [15,21]; these data were

meta-analyzed, as found in Supplemental Fig. 5, to reveal a
statistically significant increase in patient satisfaction scores
with the use of normal saline (SMD, 1.39; 95% CI, 0.51
2.28). Two studies reported on the impression made on

the hysteroscopist; in the first, the mean VAS score for con-
fidence in hysteroscopic diagnosis was significantly higher
for normal saline (9.6 § 1.1) compared with carbon dioxide
(8.3 § 2.1) [22], and in the second, which recorded the
degree of hysteroscopic difficulty on a 10-point VAS, did
not report the data, but stated that “the degree of difficulty
did not differ between groups” [24].

Pressure
Acceptability and/or satisfaction of either the patient or

the hysteroscopist was not commented on in any study
investigating different distension media pressures for office
hysteroscopy.

Temperature
Three studies commented on patient satisfaction

[11,16,28]; however, only one found a significant difference in
rates of patient satisfaction, with patients having warmed
saline reporting a higher satisfaction rate (p = .04) [16]. With
regard to hysteroscopist acceptability/satisfaction, a 10-cm
VAS was used to report the ease of hysteroscopic entry in one
study, however, no significant difference was found between
room temperature and warmed saline (p = .20) [11].

Fig. 6

Forest plot of the incidence of side effects for studies randomizing women according to distension media type. CI confidence interval; IV inverse-vari-

ance; SD standard deviation.
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Discussion

Principal Findings

Pain during office hysteroscopy was not affected by
using either normal saline or carbon dioxide. However,
higher quality trials suggested that postprocedural pain was
reduced if normal saline was used. Although a satisfactory
view was obtained in the vast majority of procedures, nor-
mal saline was associated with less unsatisfactory images.
Procedure times were short but higher quality studies found
that the duration of office hysteroscopy was less when nor-
mal saline was used. Side effects, generally limited to vaso-
vagal reactions and shoulder tip pain, were uncommon, but
noted to be lower when using normal saline. Qualitatively,
normal saline was associated with higher patient satisfac-
tion and instilled greater confidence in the ability to diag-
nose intrauterine pathology among hysteroscopists. Pain
associated with office hysteroscopy was lower with lower
distension media pressures but at the expense of a higher
proportion of unsatisfactory images. Heating saline to
approximate body temperature did not reduce pain associ-
ated with office hysteroscopy.

Strengths and Limitations

This systematic review was performed using a clinically
focused question. The search strategy was comprehensive,
using multiple databases and scanning bibliographies of
included papers. Two reviewers independently selected
studies, extracted data, and assessed bias to reduce misjudg-
ment. Only randomized controlled trials were included to
minimize selection bias.

The main limitation of this systematic review was that of
heterogeneity arising from methodological weaknesses and
differences in conduct between included studies. Subgroup
analyses were performed according to risk of bias, where
possible; however, such variation was not always explained
by study quality. Studies also had differences in the compo-
sition of their patient population, pain relief interventions,
technique, procedures performed, equipment used, and
operator experience.

Comparison with Existing Literature

This is the first systematic review exploring the roles of
distension media pressure and temperature on pain during
office hysteroscopy and the first systematic review to inves-
tigate the role of distension media type on postprocedural
pain. Although there have been two previous systematic
reviews investigating the optimal distension media type for
intraprocedural pain, their results were conflicting [5,6].

Clinical Application

Normal saline should be the preferred distension
medium for office hysteroscopy. It allows for the efficient

practice of “see and treat” services, in which diagnosis can
be immediately followed by treatment [2]. It is isotonic,
minimizing risks associated with fluid overload, and is able
to conduct electricity, essential for the operation of modern,
miniature bipolar electrosurgical electrodes [30] and works
optimally with modern mechanical tissue removal systems
[31]. Data comparing the effect of pressure on pain associ-
ated with office hysteroscopy involved the use of normal
saline and should be interpreted with caution; unless using
modern fluid management systems [18], which themselves
are not perfectly reliable owing to dynamic fluid losses (e.
g., through the fallopian tubes, cervix, intravascularly),
then intrauterine pressures are not being accurately mea-
sured. In addition, the flow rate through the hysteroscope,
and resultant intrauterine pressure, will depend on hystero-
scope diameter and fluid reservoir height. Considering this
and our findings, we recommend using the minimal disten-
sion medium filling pressure possible to achieve the best
visibility. Finally, warming saline to approximate body
temperature does not reduce pain but may leave women
feeling more satisfied with their office hysteroscopic
procedure.
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specific prostaglandin, misoprostol, before hysteroscopy,
regardless of the setting in which it was delivered (i.e.
under general anaesthesia or in the outpatient setting).5 9

The only systematic review performed investigating the
impact of pain during outpatient hysteroscopy following
the administration of any type of cervical preparation
accrued insufficient data for the meta-analysis of pain
scores.10 No data exist to recommend routine cervical
dilatation before outpatient hysteroscopy.11

With the advent of miniaturised hysteroscopes, the wider
adoption of the vaginoscopic approach and an increase in
therapeutic procedures (e.g. endometrial ablation, polypec-
tomy) performed in the outpatient setting,12,13 we per-
formed a systematic review and meta-analysis to determine
if cervical preparation and/or routine cervical dilatation
decreases the pain experienced in outpatient hysteroscopy
in light of additional data available since the last review.

Methods

Protocol and guidance
The study protocol was registered on PROSPERO
(CRD42019138146).14 Preferred Reporting Items for System-
atic Reviews and Meta-Analysis (PRISMA) guidance and the
Cochrane Handbook for Systematic Reviews of Interventions
were used to design this systematic review.15,16 Patients were
not involved in developing this study and there is no applica-
ble core outcome set. No funding was received for this study.

Inclusion criteria
Randomised controlled trials investigating all women
undergoing diagnostic and/or therapeutic hysteroscopy ran-
domised to receive an intervention including cervical
preparation or dilatation, and a control that included no
treatment, placebo or an alternative intervention (type of
preparation, dose, route, timing of administration) where
the outcome was pain, were included.

Exclusion criteria
Observational studies, case reports, case series, conference
abstracts and brief communications (where no full text was
available) were excluded.

Outcomes
The primary outcome was pain. Secondary outcomes
included adverse effects, complications, failure rate, proce-
dural time, ease of hysteroscopic entry, cervical dilatation
achieved, the need for additional cervical dilatation and
acceptability/satisfaction.

Search strategy
The National Institute for Health and Care Excellence
(NICE) Healthcare Databases Advanced Search (HDAS)

platform was used to search the Medline, Embase, CINAHL
and Cochrane Central Register of Controlled Trials (CEN-
TRAL) databases from inception until 19 October 2020
(see Supplementary material, Appendix S1). Keywords
including ‘hysteroscopy’, ‘cervical preparation’, ‘cervical
ripening’, ‘cervical dilatation’, ‘outpatient’, ‘office’ and ‘am-
bulatory’ and their associated medical subject headings
(MeSH) were used to search the HDAS databases. The key-
words ‘hysteroscopy’, ‘cervical preparation’, ‘cervical ripen-
ing’ and ‘cervical dilatation’ were used to search
CENTRAL. No restrictions were applied.

Study selection
Two independent researchers (PDS and AC) screened all
returned titles and abstracts. Duplicates from HDAS were
automatically excluded whereas duplicates from CENTRAL
were manually rejected. Eligible studies were selected after
reviewing the manuscripts of studies where titles and
abstracts met the inclusion criteria. A further independent
reviewer (TJC) determined eligibility if consensus was not
met. The reference lists of included papers were screened,
and further studies were included for review if eligible.

Data collection
A piloted data extraction form was created in Microsoft
EXCEL, which two reviewers (PDS and LW) populated with
data from the included studies. In addition to the out-
comes listed above, data were also collected on the use of
sedation, analgesia, local anaesthesia, approach (e.g. specu-
lum or vaginoscopy), distension medium and instrument
size, to explain any study heterogeneity that may arise.
Adverse effects reported within 24 hours were recorded to
avoid recording outcomes unrelated to the intervention
given. Where multiple pain scores were documented, the
highest score was recorded whether that was during pas-
sage of the hysteroscope through the cervical canal or dur-
ing inspection of the uterine cavity. This rule was applied
to post-procedural pain scores, which invariably meant
that the pain score recorded after hysteroscopy was the
one given closest to the end of the procedure. Where mul-
tiple scales were used to record pain, either visual analogue
scale or numerical rating scale measurements were
recorded to reduce heterogeneity between studies. Authors
of studies where pain scores were not reported as means
and standard deviations were contacted for their data for
meta-analysis.

Assessment of risk of bias
Two independent reviewers (PDS and LW) assessed the
quality of included studies using the Cochrane Collabora-
tion Risk of Bias 2 tool on an intention-to-treat basis.17 If
consensus was not met, then a third independent
researcher (PS) was asked for mediation.
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Data synthesis
Only trials where a cervical preparation was compared
against nil or placebo were eligible for meta-analysis to
allow for fair comparison of treatment effects between
studies. In studies where there were three groups to which
women could be randomised,18 21 either the two most suit-
able groups were used for comparison (i.e. cervical prepa-
ration versus placebo),19 22 or each intervention group was
repeatedly compared against the same placebo group.18

Statistical analyses were carried out on an intention-to-
treat basis using REVMAN (version 5.3.5).23 Standard mean
differences (SMD) and their 95% confidence intervals (CI)
were calculated for continuous outcomes (e.g. pain), where
inverse-variance weighting was used to calculate random-
effects summary estimates. Odds ratios (OR) were calcu-
lated for dichotomous outcomes (e.g. incidence of adverse
effects) and Peto odds ratios were calculated where there
were low incidences of outcomes between randomised
groups. A value of P less than 0.05 was considered signifi-
cant. Heterogeneity of treatment effects based on appropri-
ately selected subgroup analyses was statistically analysed
using the chi-square test and depicted graphically using
forest plots.

Results

Study selection
Figure S1 summarises the study selection process. The liter-
ature search yielded 807 records and 24 studies were suit-
able for systematic review,18 22,24 42 of which one trial was
added after screening the reference lists of included stud-
ies.41 Nineteen studies provided data for meta-analy-
sis.18 22,24 28,30,34 40,42

Study characteristics
Table 1 summarises Table S1, which details the study char-
acteristics of included studies. Controls where a vaginal
examination was performed without administering an agent
were counted as placebo for meta-analysis purposes. The
authors of only one study sent data suitable for the meta-
analysis of pain scores.39

No study examined whether routine mechanical dilata-
tion of the cervix before outpatient hysteroscopy reduced
pain associated with hysteroscopy. Twenty-one studies
compared the use of a cervical preparation (misoprostol,
mifepristone, carboprost, dinoprostone) against a control
(placebo, nil, phloroglucinol, bladder distension, dinopros-
tone, buscopan),18 22,24 29,31,32,34 36,38 42 three studies com-
pared two different doses of the same cervical preparation
(200 versus 400 lg misoprostol)18,30,37 and one study com-
pared two different timings of administration of the same
cervical preparation (3 hours versus 12 hours pre-procedu-
rally).33

Risk of bias
The risk of bias of all included trials is displayed in Fig-
ure S2, according to each methodological characteristic.
Overall, 29% of studies showed a ‘high risk of bias’, 29%
were of ‘some concerns’ and 42% of studies showed a ‘low
risk of bias’. Problems with randomisation included pro-
viding insufficient detail about the process itself,8,31,41 using
a predictable sequence,19 showing statistically significant
different baseline characteristics between groups27 and fail-
ing to provide details regarding the distribution of diagnos-
tic and therapeutic procedures between groups.35 Studies
where participants were excluded from final analysis with-
out the potential for substantial impact on results,20,21,40 or
where there was insufficient detail on trial methodol-
ogy,27,41 led to concerns with regards to ‘deviations from
intended interventions’. Insufficient detail,25,41 differences
in the number of endometrial biopsies performed between
groups,26,29 potential differences in when pain scores may
have been recorded,37 confounding due to the administra-
tion of postoperative analgesia22 and patient awareness of
the intervention received,27,31 all led to issues in ‘measure-
ment of the outcome’. Finally, concerns with ‘selection of
the reported result’ were encountered where the spread of
pain scores was not recorded,25 the pain scores reported
were likely to have been selected based on multiple eligible
analyses21,22,26,27 and where selected pain scores were not
reported at all.35

Cervical preparation type

Impact on pain
Meta-analysis of 11 studies,18,19,24,28,34 36,38 40,42 including
2653 women, showed that cervical preparation led to a sta-
tistically significant reduction in pain during outpatient
hysteroscopy compared with placebo (SMD 0.67, 95% CI
1.05 to 0.29). Subgroup analysis according to study qual-
ity reduced, but failed to eliminate, the degree of inconsis-
tency, lowering the I2 value from 93 to 79% (Figure 1).
Subgroup analysis according to the agent given showed that
both misoprostol (eight studies,18,19,28,34,35,38,39,42 881
women) and dinoprostone (one study,40 100 women) sig-
nificantly reduced mean pain scores during hysteroscopy
with SMDs (95% CI) of 0.64 ( 0.97 to 0.31) and 2.24
( 2.75 to 1.74), respectively (Figure 2). Although evidence
was limited to one study each, mifepristone24 (58 women)
and carboprost36 (1314 women) did not show a significant
difference in intra-procedural pain when administered
before hysteroscopy with SMDs (95% CI) of 0.13 ( 0.65
to 0.38) and 0.09 ( 0.02 to 0.20), respectively. Post-proce-
dural pain (measured immediately39, 30 minutes34,40 or 1
hour38 after), was not significantly reduced when cervical
preparation was given (four studies,34,38 40 480 women;
SMD 0.28, 95% CI 0.63 to 0.07) (Figure S3).
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was used (two studies,18,38 218 women; SMD 0.60, 95%
CI 1.27 to 0.06) (Figure S6). Finally, subgroup analysis
based on route of administration showed that vaginal
misoprostol (six studies,18,28,34,38,39,42 690 women; SMD
0.68, 95% CI 1.04 to 0.32) significantly reduced pain
compared with placebo whereas oral misoprostol did not
(two studies,19,35 191 women; SMD 0.52, 95% CI 1.54 to
0.51) (Figure S7).

Feasibility
Meta-analysis of ease of hysteroscopic entry, scored by the
hysteroscopist, on either a five-point Likert scale or a 10-
cm visual analogue scale, showed that misoprostol (five
studies,18,28,34,39,42 532 women; SMD 0.71, 95% CI 0.19
1.22) and dinoprostone (one study,40 100 women; SMD
1.91, 95% CI 1.44 2.39) were significantly associated with
easier hysteroscopic entry when compared with placebo
(six studies,18,28,34,39,40,42 632 women; pooled SMD 0.89,
95% CI 0.32 1.46) (Figure S8).

Meta-analysis of cervical dilatation achieved before hys-
teroscopy (three studies,18,24,36 1732 women) revealed sig-
nificantly greater dilatation (gauged by the size of Hegar
dilator the cervical canal could accommodate) when using
a cervical preparation compared with placebo (SMD 0.81,
95% CI 0.08 1.53), where subgroup analysis showed that
misoprostol (one study,18 60 women), in particular, con-
ferred the greatest pre-procedural dilatation (SMD 1.53,
95% CI 0.85 2.22) (Figure S9). No significant benefit was
reported in the proportion of women requiring additional
cervical dilatation (four studies,25,27,36,38 550 women) when
comparing a cervical preparation against placebo/nil
(P 0.13) (Figure S10).
A significant reduction in procedural time was observed

when a cervical preparation was given, compared with pla-
cebo (nine studies,18,19,28,34 36,38,40,42 2473 women; SMD
0.51, 95% CI 0.88 to 0.13). Subgroup analysis performed
according to the specific prostaglandin given showed that
only misoprostol significantly minimised procedural time
(seven studies,18,19,28,34,35,38,42 759 women; SMD 0.67,
95% CI 1.21 to 0.12) (Figure S11).
The incidence of failed hysteroscopies among participants

randomised to a cervical preparation or placebo/nil was too
small for meta-analysis. Reasons for failure (total n 41/
2001; 2.0%) among women randomised to a cervical prepara-
tion included cervical stenosis (n 29), genital tract bleeding
(n 7), pain/non-cooperation (n 4) and a prolapsed
fibroid (n 1); reasons for failure in women randomised to
placebo/nil (total n 38/1183; 3.2%) included cervical steno-
sis (n 32), pain (n 5) and genital tract bleeding (n 1).

Adverse events
Meta-analysis of all adverse effects showed that significantly
more occurred when a cervical preparation was

administered compared with placebo/nil (16 stud-
ies,18 22,25 28,34 36,38 40,42 3111 women; OR 2.94, 95% CI
1.58 5.47), where subgroup analysis showed a significant
increase in adverse effects only when misoprostol was
administered (14 studies,18 22,25 28,34,35,38,39,42 1405 women;
OR 3.56, 95% CI 1.60 7.93) (Figure 3). Table S2 outlines
the distribution of specific adverse effects (e.g. genital tract
bleeding, abdominal pain/cramping, nausea, vomiting, diar-
rhoea, pyrexia/fever, vasovagal episodes) according to the
agent administered. In one study,36 383 adverse drug reac-
tions were not attributed to specific adverse effects.
The incidence of complications among women ran-

domised to a cervical preparation or placebo/nil was too
small for meta-analysis. Complications (total n 18/711;
2.5%) among women randomised to misoprostol (from 14
studies18 22,25 28,34,35,38,39,42) included cervical trauma
(n 7), false passage (n 4), severe pain (n 4), uterine
perforation (n 1), infection (n 1) and genital tract
bleeding requiring emergency department admission
(n 1). Complications among women randomised to pla-
cebo/nil (total 13/694; 1.9%) included cervical trauma
(n 4), false passage (n 5), uterine perforation (n 3)
and severe pain (n 1). No complications were reported
in the one study comparing dinoprostone to placebo,40 and
in the study investigating carboprost,36 1123 complications
were reported without further details.

Satisfaction and acceptability
Only one study commented on clinician satisfaction,36 and
there was no significant difference when performing hys-
teroscopy in women randomised to either carboprost or
placebo (P > 0.05). Likewise, four studies could not find a
statistical difference in satisfaction between women ran-
domised to a cervical preparation or placebo/nil
(P > 0.05).20,27,28,36 A significantly higher proportion of
premenopausal nulliparous women, when randomised to
misoprostol compared with placebo, would undergo the
procedure again if required (P ≤ 0.02),35,42 would not pre-
fer additional anaesthesia (P < 0.01)35 and would recom-
mend hysteroscopy to a friend/relative (P ≤ 0.02).35,42

Dose

Impact on pain
Meta-analysis of the two studies (172 women),18,30 that
provided appropriate data comparing 200 lg against
400 lg vaginal misoprostol failed to show a significant ben-
efit (P 0.32) of dose on pain (Figure S12).

Feasibility
No significant difference (P 0.20) in ease of hysteroscopic
entry could be found between the two studies (172 women)
providing mean (and standard deviation) Likert scale
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Satisfaction and acceptability
No data with regards to hysteroscopist or patient satisfac-
tion/acceptability were available.

Discussion

Main findings
Cervical preparation reduces pain during outpatient hys-
teroscopy. Cervical priming facilitated hysteroscopy by
dilating the cervix, allowing for easier entry and reducing
procedural time. Administration of a cervical preparation,
however, increased the risk of adverse effects, namely geni-
tal tract bleeding, abdominal pain/cramping and gastroin-
testinal disturbance. No data were available regarding the
impact of routine mechanical cervical dilatation before out-
patient hysteroscopy.
There was considerable heterogeneity between included

studies in all meta-analyses performed. Subgroup analysis
according to study quality only slightly reduced the incon-
sistency between studies. Misoprostol proved to be the
most efficacious cervical preparation in terms of pain and
feasibility, however, this was also the only pharmacological
agent to show a statistically significant increase in adverse
effects. Premenopausal and nulliparous women appeared to
benefit more than postmenopausal and parous women
from misoprostol administration. Furthermore, misoprostol
administration combined with the adoption of the vagino-
scopic approach reduced pain during hysteroscopy, which
was obviated if a vaginal speculum was used. Finally, miso-
prostol conferred less pain when given vaginally, rather
than orally, and if administered 12 hours, rather than
3 hours before hysteroscopy.
Agents such as dinoprostone,40 buscopan22 and

phloroglucinol31 produced encouraging results, but trials
were too small to provide robust conclusions. In addition,
only one trial provided pain scores suitable for meta-analy-
sis with regards to both operative and diagnostic hys-
teroscopy;35 operative procedures invariably require larger-
diameter hysteroscopes, where such patients may benefit
the most from cervical priming.

Strengths and limitations
This is the first systematic review meta-analysing pain
scores of women undergoing outpatient hysteroscopy inves-
tigating the use of a cervical preparation. Rigorous method-
ology was performed in-line with the Cochrane
Handbook.16 Selection bias was minimised by producing a
clinically focused question and by searching a multitude of
databases, using broad and comprehensive search terms.
There were no restrictions and additional data were sought
through scanning the reference lists of included papers and
by contacting authors. Human error and misjudgement
were minimised in having two reviewers independently

selecting studies, extracting data and performing quality
assessment.
Statistical heterogeneity, arising from the pooling of data

from individual studies, was the major limitation of this
review. Although we attempted to minimise confounding
by only including randomised controlled trials, the varia-
tion in treatment effect is probably secondary to the
methodological differences in how data were collected and
assessed and the clinical differences between studies,
including the populations investigated (e.g. body mass
index), operative techniques (e.g. approach), use of analge-
sia/sedation/local anaesthesia, equipment (e.g. endoscope
diameter) and operator experience.

Interpretation (in light of other evidence)
Five previous systematic reviews investigating the use of
misoprostol before hysteroscopy, have found that it
increases cervical width,7 9 and so reduces the need for
additional dilatation,5 9 and the associated risk of cervical
trauma,7 9 but increases the risk of adverse effects.5,6 Sub-
group analysis according to menopausal status in three
studies found that these outcomes were more pronounced
in premenopausal women.5,7,9 Although the use of miso-
prostol in these studies was not specific to outpatient hys-
teroscopy, our findings regarding the impact of
misoprostol are in agreement with these former reviews.
The only previous systematic review investigating the use

of cervical preparation for outpatient hysteroscopy, per-
formed nearly a decade ago, failed to meta-analyse pain
scores because of the limited number of studies available
(n 6) and found no benefit in adverse effects, complica-
tions or failure when a cervical preparation was given.10

This study removed two trials that did not report pain
associated with hysteroscopy,43,44 and added 20 further tri-
als that have been published since.18 22,28 42

Conclusion

Cervical preparation, using prostaglandins, reduces pain
experienced during outpatient hysteroscopy. The advan-
tages of cervical priming with regards to pain and feasibil-
ity should be weighed against the risk of adverse effects,
logistical efforts and costs required to facilitate administra-
tion, and this should be reflected in evidence-based guid-
ance.11 There is insufficient evidence to recommend
routine mechanical cervical dilatation before outpatient
hysteroscopy, especially in the context of modern miniature
hysteroscopes, which avoid this unnecessary step. Uncer-
tainties still remain regarding the ideal dose, timing and
route of administration. Further research is therefore
required to identify the optimal cervical preparation regi-
men with regards to not only the agent, but also the dose,
route and timing of administration. In addition to pain,
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data should be collected regarding patient acceptability and
satisfaction, identifying the specific patients that would
benefit the most from this (e.g. those who had a previously
failed hysteroscopy), the particular circumstances when cer-
vical preparation should be administered (e.g. operative
hysteroscopy) and the role of cervical priming when local
anaesthesia has been given. The views of clinicians regard-
ing feasibility should also be collected.
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Addendum to Chapter 7 

 

The second sentence of page 2 of the manuscript should instead read: The only 

systematic review investigating the impact of any type of cervical preparation on 

pain during outpatient hysteroscopy accrued insufficient data for the meta-

analysis of pain scores.10 
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CHAPTER 8: CONSCIOUS SEDATION 

 

This work has been published in the European Journal of Obstetrics & 

Gynecology and Reproductive Biology; De Silva PM, Carnegy A, Graham C, 

Smith PP, Clark TJ. Conscious sedation for office hysteroscopy: A systematic 

review and meta-analysis. Eur J Obstet Gynecol Reprod Biol. 2021 Nov;266:89-

98. doi: 10.1016/j.ejogrb.2021.09.001. Epub 2021 Sep 3. PMID: 34600190 (33). 

 

My role in this publication is as follows: I carried out the literature search, 

collected the data, undertook the meta-analysis, and wrote the manuscript.  
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Introduction

Office hysteroscopy is widely used in the investigation and
treatment of abnormal uterine bleeding and uterine factor
subfertility. This setting negates the need for a formal operat-
ing room and general anesthesia, reducing the time spent in
hospital and thus increasing efficiency and reducing overall
healthcare costs [1]. The greatest barrier to delivering this
service is patient experience, which is significantly impacted
by pain arising from genital tract instrumentation, uterine
cavity distension and trauma to the endometrium (e.g.
endometrial biopsy) [2,3].

Conscious sedation is widely employed during gastrointesti-
nal endoscopy for pain relief and anxiolysis. However, it is less
commonly used in office hysteroscopy, with no widely
available evidence regarding its efficacy, feasibility and safety
[4]. Sedation induces a depression in consciousness, resulting
in a continuum of states ranging from minimal sedation and
anxiolysis, through to moderate or ‘conscious’ sedation, deep
sedation, and finally culminating in general anesthesia. Respon-
siveness is always suppressed, however, as the level of seda-
tion increases, so does the potential ability of the patient to
maintain control of their airway, ventilation and cardiovascular
function [5]. The American Society of Anesthesiologists there-
fore defines conscious sedation as a ‘‘drug-induced depression
of consciousness during which patients respond purposefully
to verbal commands, either alone or accompanied by light
tactile stimulation” (i.e. not a painful stimulus) where ‘‘no
interventions are required to maintain a patent airway when
spontaneous ventilation is adequate” and ‘‘cardiovascular func-
tion is usually maintained” [6].

The risks and benefits of conscious sedation require rigorous
evaluation before advocating its routine use for office hys-
teroscopy. We therefore performed a systematic review and
meta-analysis investigating the impact of conscious sedation on
pain experienced by patients undergoing office hysteroscopy, con-
sidering the risk of adverse events, procedural feasibility, and
patient and operator acceptability/satisfaction.

Methods

Protocol and guidance

The study protocol was prospectively registered on PROSPERO
(CRD42019138152) [7], and the study was performed with guid-
ance from Cochrane [8].

Inclusion criteria

Randomized controlled trials (RCTs) investigating women
undergoing office hysteroscopy randomized to either conscious
sedation or a suitable comparator where the outcome was pain,
were included for review. Suitable comparators included nil, pla-
cebo, or an alternative analgesic/local anesthetic/sedative regimen
that allowed for investigation of different drug type(s), routes (e.g.
inhalation, oral etc.) or timings of administration.

Exclusion criteria

Conference abstracts, case reports, case series and observational
studies were excluded. Interventions classed as ‘‘minimal sedation”
or anxiolysis by the American Society of Anesthesiologists (i.e. those
which had ‘‘<50% nitrous oxide in oxygen with no other sedative or
analgesic medications by any route” or ‘‘a single, oral sedative or
analgesic medication administered in doses appropriate for the
unsupervised treatment of anxiety or pain”) were not considered
forms of conscious sedation for the purposes of this review [6].

Outcomes

The primary outcome was pain. Secondary outcomes included
adverse events (side-effects, complications), feasibility (failure
rates, operative time and procedural difficulty) and the acceptabil-
ity and/or satisfaction of patients and clinicians.
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Search strategy

MEDLINE, EMBASE, CINAHL and the Cochrane Central Register
of Controlled Trials (CENTRAL) was searched from inception to
the 30th October 2020, using a combination of the keywords ‘‘hys-
teroscopy”, ‘‘sedat*”, ‘‘hypno*”, ‘‘outpatient”, ‘‘ambulatory”, ‘‘office”
and their associated medical subject headings (MeSH). Reference
lists of included papers were scanned, and additional studies were
included if deemed appropriate.

Study selection

Duplicate entries were removed from the citations received
from MEDLINE, EMBASE, CINAHL and CENTRAL. Two reviewers
(PDS and AC) independently selected relevant titles and abstracts
from the remaining papers as per the inclusion and exclusion cri-
teria. The selected full-texts were then scrutinized to determine
the final eligible studies for systematic review. If there were any
disagreements in study selection that could not be resolved
through consensus, a third independent reviewer (PS) was asked
to arbitrate.

Data collection

Data from included trials were extracted by two independent
reviewers (PDS and AC) into a standardized data extraction form.
Where available, intra-procedural and post-procedural pain scores,
side-effects, complications, failure, operative time, procedural dif-
ficulty, and the acceptability and/or satisfaction of patients and
hysteroscopists were recorded. Some studies scored intra-
procedural pain according to separate phases of hysteroscopy; if
diagnostic, the score given during uterine cavity inspection was
recorded and if operative, the highest set of pain scores given dur-
ing the operative phase was recorded, e.g. at first micro-insert coil
placement in hysteroscopic sterilization. The post-procedural score
was recorded for studies scoring pain felt after the end of hys-
teroscopy; where multiple pain scores were given at different tim-
ings post-procedure, the highest set of pain scores were recorded,
which was invariably the pain score recorded closest to the end of
hysteroscopy. Data were also extracted regarding the populations
studied, type of hysteroscopy performed (e.g. diagnostic, therapeu-
tic), use of analgesia, local anesthesia, cervical preparation, cervical
dilatation, hysteroscopic approach, distension medium and hys-
teroscopes used.

Assessment of risk of bias

Two independent reviewers (PDS and AC) examined the risk of
bias of included trials on an intention-to-treat basis using the
Cochrane Collaboration Risk of Bias 2 tool [9]. Again, a third inde-
pendent (PS) reviewer was involved where there were disagree-
ments in bias assessment that could not be resolved by consensus.

Data synthesis

RevMan (version 5.3.5) was used to perform all statistical
analyses on an intention-to-treat basis [10]. Intra-procedural and
post-procedural mean pain scores and mean operative times (and
their standard deviations) were evaluated using standardized
mean differences (SMD) and their 95% confidence intervals (CI).
Random-effects summary estimates were calculated from
inverse-variance weighting. The incidence of side-effects were dis-
played using odds ratios (OR) and their 95% CI. A P-value<0.05 was
considered significant. Heterogeneity of treatment effects were
displayed graphically using forest plots and statistically analyzed
using the chi-squared test.

Results

Study selection

Fig. 1 summarizes the study selection process. The literature
search returned 339 records, of which seven were suitable for sys-
tematic review [11–17] and five were suitable for meta-analysis
[11–15].

Study characteristics

Table 1 details the populations studied, procedures performed,
and interventions compared across included studies.

Pain was recorded on either a 5-point [11] or 10 cm/10-point
visual analogue scale (VAS) [12–16]. In one study, the range of
the VAS was unclear [17]. Only one study gave pre-procedural
analgesia to all women [14]. Similarly, only one study reported
the use of a cervical preparation, in the form of vaginal misoprostol
400mcg given to all patients on the morning of hysteroscopy [17].
Three studies reported the use of cervical dilatation [12,14,15]; in
one study this was performed routinely for all patients [15], how-
ever, in the other two, this was performed only when required,
where the number of patients that underwent dilatation was bal-
anced between intervention groups (p > 0.05) [12,14]. Of the five
studies that reported hysteroscopic approach, all routinely used a
vaginal speculum, and these same studies reported the distension
medium instilled, with all using normal saline [11–15]. Three stud-
ies routinely administered intracervical and/or paracervical local
anesthesia [13,14,17].

Study bias

The risk of bias for each study is depicted in Fig. 2. Two studies
investigating conscious sedation against a suitable control were
well-conducted placebo-controlled RCTs and so had the lowest risk
of bias [13,14]. Three studies did not use a placebo and were clas-
sified as ‘‘some concerns” with regards to the ‘‘measurement of the
outcome” because it was felt that the outcome assessors (i.e.
patients) could, but were unlikely to, have been influenced by
knowledge of the intervention received [11,12,15]. There were also
concerns in the other two studies, which compared different con-
scious sedative agents [16,17]. In the first study, which compared
the use of dexmedetomidine with propofol, there were ‘‘some con-
cerns” in the ‘‘selection of the reported result”, due to the fact that
post-procedural pain scores were depicted graphically, rather than
numerically [16]. The other study, which compared the use of pen-
tazocine and promethazine with ketamine, was at ‘‘high risk” of
bias in the ‘‘measurement of the outcome” because significantly
more patients randomized to pentazocine and promethazine were
given post-procedural intravenous fentanyl, which may have pro-
duced lower than anticipated pain scores and therefore a lack of
statistical difference in mean pain scores between the two groups
[17].

Impact on pain

Fig. 3 illustrates the effect of conscious sedation on pain during
office hysteroscopy when compared to a control. Significantly
reduced intra-procedural pain was seen with intravenous sedation
when compared to local anesthesia (2 studies [11,12], 246
patients; SMD !0.26, 95% CI !0.51 to !0.01), and with inhaled
sedation when compared to an oral analgesic and anxiolytic (1
study [14], 64 patients; SMD !1.04, 95% CI !1.57 to !0.52). In con-
trast, a significant increase in intra-procedural pain was seen when
giving intravenous sedation when compared to the administration
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Table 1
Details of the populations studied, hysteroscopic procedures performed, and interventions patients were randomized to amongst all included studies.

Study Population Studied Procedural Details Group 1 Group 2 Group 3

Guida
2003

166 premenopausal women
with treatable lesions
(fibroids, septa, intrauterine
adhesions, endometrial
polyps) associated with
infertility or abnormal
uterine bleeding.

Therapeutic hysteroscopy
was performed with a 5.5 mm
outer diameter Versapoint
operative hysteroscope with a
5 F working channel, using
bipolar electrodes and a
grasper.

Conscious IV sedation
performed immediately
before hysteroscopy with IV
atropine (0.5 mg) and fentanyl
(0.25 mg), followed by a slow
IV injection of midazolam
(2 mg).

Local anesthesia was given
by the form of a paracervical
block with 10 ml 1%
mepivacaine hydrochloride
solution.

Sharma
2009

120 women with abnormal
uterine bleeding or infertility.

Diagnostic hysteroscopy was
performed with a rigid 5 mm
diameter 30! fore oblique
hysteroscope, and
endometrial biopsy with a 4
mm Karman’s cannula.

Conscious IV sedation
performed 10 min before
hysteroscopy with IV
diazepam (0.2 mg/kg body
weight) and IV pentazocine
(0.6 mg/kg body weight).

Local anesthesia was given
5 min before hysteroscopy by
the form of a paracervical
block with 10 ml 1%
lignocaine solution.

An oral analgesic
and antispasmodic
given 1 h prior in the
form of 250 mg
mefenamic acid and
80 mg drotaverine.

Thiel 2011 85 women of reproductive
age, seeking permanent
contraception.

Therapeutic hysteroscopic
Essure Micro-Insert
sterilization was performed
with a 5 mm single channel
operative hysteroscope with a
12 degree 2.7 mm lens and a
5 F operating channel.

An oral placebo was given 1 h
before hysteroscopy together
with conscious IV sedation
performed immediately
before hysteroscopy with IV
fentanyl (2 mg/kg) and IV
midazolam (2 mg).

Oral analgesia was given 1 h
before hysteroscopy by the
form of 5 mg oral oxycodone,
and 500 mg oral naproxen
sodium together with 2 vials
of saline as an IV placebo
immediately prior to
hysteroscopy.

Asgari
2017

84 women with endometrial
polyps and an American
Society of Anesthesiologist
(ASA) grades of I or II.

Therapeutic hysteroscopic
endometrial polypectomy
was performed with a Hamou
2.9 mm hysteroscope with a
30! fore oblique lens and a
4 mm sheath, where
endometrial polyps were
removed using grasper
forceps, with or without
scissors .

Conscious IV sedation
performed 10 min before
hysteroscopy with IV propofol
1% (2 3 mg/kg/h) and IV
midazolam (0.02 mg/kg) and
fentanyl (1 2 mcg/kg) with O2

4 5 l/min via a face mask.

Rectal analgesia was given as
a 100 mg diclofenac sodium
suppository and oral
anxiolysis was given by the
form of 10 mg diazepam 1 h
before hysteroscopy. Local
anesthesia was given
immediately before
hysteroscopy by the form of a
paracervical block with 10 ml
2% buffered lidocaine.

General
anesthesia.1

Schneider
2017

72 women, aged 21 years or
over, seeking permanent
contraception.

Therapeutic hysteroscopic
sterilization with a 5 mm
operative hysteroscope.

An oral placebo
(methylcellulose gel) was
given ! 30 min before
hysteroscopy. Conscious
inhaled sedation was
administered during
hysteroscopy with N2O/O2

titrated to a maximum
concentration of 70% N2O and
30% O2 based on the desired
analgesic effects as per a
predetermined sedation
scale.2

Oral analgesia was given by
the form of one 5/325 mg
tablet of hydrocodone/
acetaminophen and oral
anxiolysis was given by the
form of a 1 mg tablet of
lorazepam at least 30 min
before hysteroscopy. An
inhaled placebo (O2) was
administered during
hysteroscopy.2

Bingol Tanriverdi 2019 60 women, aged between 18
and 65 years, with American
Society of Anaesthesiologist
(ASA) grades I or II.

Minor hysteroscopic surgery
of unknown type.

A midazolam (0.03 mg/kg)
and fentanyl (1.5 mcg/kg) IV
bolus were given immediately
before hysteroscopy.
Prophylactic O2 (4 l/min) was
provided by a suitable face
mask during the
hysteroscopy. Conscious IV
sedation was performed with
dexmedetomidine at a
loading dose of 1 lg/kg over
10 min, followed by a 0.7 lg/
kg/h maintenance infusion
which was adjusted as
required.

A midazolam
(0.03 mg/kg) and
fentanyl (1.5 mcg/
kg) IV bolus were
given as
premedication
immediately before
hysteroscopy.
Prophylactic O2 (4 l/
min) was provided
by a suitable face
mask during the
hysteroscopy.
Conscious IV
sedation was
performed with a
bolus of 1.5 mg/kg
propofol followed
by a 2.5 mg/kg/h
maintenance
infusion which was
adjusted as required.

(continued on next page)
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Implications for clinical practice

The American Society of Anesthesiologists in the United States
[6], and the Academy of Medical Royal Colleges, in the United King-
dom [22], have produced guidelines for the safe administration of
conscious sedation. Both stress the importance of having separate
practitioners (to the operating clinician) available who administer
sedatives and are able to identify and rescue a patient who
becomes over-sedated. This may require the administration of a
reversal agent, maintenance of the patient’s airway to establish
satisfactory ventilation and oxygenation, and/or full cardio-
pulmonary resuscitation. Patients are therefore required to have
vital observations monitored during and after the procedure (heart
rate, blood pressure, respiratory rate, pulse oximetry, with electro-
cardiography and capnography performed where appropriate).
Careful pre-procedural patient selection is key to reducing the risks
associated with sedation, where elderly, obese and/or co-morbid
patients may either not be suitable for conscious sedation or
require different sedating agents and/or doses. In modern practice,
the use of conscious sedation as a minimum will require an anes-
thetist or healthcare professional with anesthetic training. Further-
more, it will necessitate an environment in which conversion to
general anesthesia is possible, where most outpatient clinics will
not be able to accommodate this. Moreover, even where ambula-
tory units can induce general anesthesia safely, the safety and ben-
efits of patients undergoing intravenous conscious sedation over a
short general anesthetic in theatre should be weighed up.

Implications for future research

There is a need to find the specific patient populations (e.g. nul-
liparous women) and the type of office hysteroscopic procedures
(e.g. endometrial ablation) where conscious sedation would be of
most benefit. An ideal conscious sedation would be one with a
quick onset of action, with analgesic, anxiolytic and sedative
effects and a short duration of action, without any impact on vital
observations (negating the requirement for a specific sedating
practitioner), such that its effects wear away shortly after adminis-
tration is stopped, allowing patients to return to their normal daily
activities (e.g. driving, work, childcare) as soon as they leave the
outpatient setting.

Conclusion

There are no clear, consistent data to inform strong clinical
inferences about the role of conscious sedation on the pain experi-
ence associated with office hysteroscopy. This lack of clarity relates
to the lack of uniformity in regimes used, or consistency in types of
comparator. Available data suggests that intravenous conscious
sedation administered to women undergoing office hysteroscopic
procedures does not reduce pain and in fact, increases the risk of
side-effects. There is, however, promise shown with the use of
inhaled conscious sedation (in the form of 70% N2O/30% O2), with
regards to pain and patient acceptability, however, data were lim-
ited to only one trial, where its side-effect profile was not evalu-
ated. The routine use of conscious sedation cannot therefore be
advocated for reducing the pain associated with office hys-
teroscopy outside of a research context.
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from genital tract instrumentation (use of a vaginal specu-
lum § cervical tenaculum § cervical dilatation), uterine
cavity distension, and trauma to the endometrium and myo-
metrium [5].

A number of operative procedures, such as endometrial
polypectomy [6] and endometrial ablation [7], have been
shown to be feasible and well-tolerated in the office setting.
It is clear that the smaller the hysteroscope diameter, the
less the pain that is conferred with regard to diagnostic hys-
teroscopy [8]; however, no such evidence synthesis exists
to make recommendations for the use of specific devices
with regard to therapeutic hysteroscopic procedures. We,
therefore, performed a systematic review to provide an
overview of the randomized controlled trials investigating
different therapeutic hysteroscopic technologies used in the
office setting with regard to pain.

Methods

Protocol and Guidance

This study was performed using guidance from the Pre-
ferred Reporting Items for Systematic Reviews and Meta-
Analysis [9] and Cochrane Handbook for Systematic
Reviews of Interventions [10] and based on a protocol reg-
istered on the PROSPERO International Prospective Regis-
ter of Systematic Reviews (CRD42019138676) [11]. The
search set out to encompass studies comparing different
therapeutic hysteroscopic devices in the office setting.

Inclusion Criteria

Randomized controlled trials (RCTs) investigating
women undergoing office therapeutic hysteroscopy who
were randomized to undergo hysteroscopy using a specific
device that was compared against another distinct device
with the aim of achieving the same therapeutic outcome (e.
g., removal of an endometrial polyp, removal of a septum,
ablation of the endometrium, etc.), where pain was assessed
as an outcome.

Exclusion Criteria

Observational studies, conference abstracts (where no
full-text manuscript was available), case reports, and case
series were excluded.

Outcomes

The primary outcome for our review was pain. Second-
ary outcomes included efficacy (e.g., alleviation of symp-
toms e.g., heavy menstrual bleeding), procedural time,
adverse events (side-effects, complications, failure), and
the satisfaction/acceptability of both patients and hystero-
scopists.

Search Strategy

MEDLINE, Embase, Cumulative Index to Nursing and
Allied Health Literature (CINAHL), and the Cochrane Cen-
tral Register of Controlled Trials (CENTRAL) were
searched from inception to the January 4, 2021. A combina-
tion of the keywords “hysteroscop*,” “endometrial
ablation,” “outpatient,” “ambulatory,” “office,” and their
associated medical subject headings were used to search
MEDLINE, Embase, and CINAHL through the National
Institute for Health and Care Excellence Healthcare Data-
bases Advanced Search platform. The key words
“hysteroscop*” and “endometrial ablation” were used to
search CENTRAL. In order to capture as many studies as
possible, restrictions were not placed on the search, the ref-
erence lists of all included papers were reviewed, and fur-
ther studies were included if the inclusion criteria were met.

Study Selection

The Healthcare Databases Advanced Search platform
was used to remove duplicates from MEDLINE, Embase,
and CINAHL. Duplicates from the CENTRAL search were
manually excluded. Two reviewers (P.D.S and H.S.) inde-
pendently screened all titles and abstracts and reviewed
selected full-text manuscripts to determine the studies suit-
able for qualitative synthesis. If disagreements were not
resolved by consensus, a third independent reviewer (P.P.S.)
determined study suitability.

Data Collection Process

Two reviewers (P.D.S and H.S.) independently used a
standardized data extraction form to extract data from the
included trials. In addition to outcome data already speci-
fied above, data were also collected regarding the popula-
tion studied, procedural details, and agents used for pain
relief (pre-, peri-, and postprocedurally).

Assessment of Risk of Bias

Two independent reviewers (P.D.S and H.S.) examined
the quality of the included studies on an intention-to-treat
basis, using the Cochrane Collaboration Risk of Bias 2 tool
[12]. If consensus could not be reached, then the same third
independent reviewer (P.P.S) determined study quality.

Data Synthesis

The interventions compared among included studies
were too heterogeneous to allow for the meta-analysis of
outcome data. Instead, a narrative review was performed.
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Results

Study Selection

The literature search yielded 5347 records, where Fig. 1
details the process involved in selecting the 10 studies that
were included for qualitative synthesis [13 22], one of
which was selected after scanning through the reference
lists of the already included full-text articles [13].

Study Characteristics

Table 1 outlines the study characteristics of the included
trials, detailing the populations studied, procedures per-
formed, instruments used, and pharmacological agents
administered to minimize pain. As per manufacturer guid-
ance [23], we considered the 1.8-mm diameter Alphascope
(Gynecare, division of Ethicon, Somerville, NJ) as a hyster-
oscope which can be used alone or with a Versascope

(Gynecare, division of Ethicon, Somerville, NJ) expandable
sheath, which increases the total diameter to 3.5 mm. When
using a 5Fr (1.7-mm diameter) or 7Fr (2.3-mm diameter)
ancillary instrument, this increases the total diameter to
5.2 mm or 5.8 mm, respectively. Versapoint (Gynecare,
division of Ethicon, Somerville, NJ) refers to the 5Fr bipo-
lar electrode that is used for electrosurgical resection.

Two trials investigated technologies used for undertak-
ing office endometrial ablation, comparing bipolar radiofre-
quency ablation against thermal balloon ablation [14,17].
While both used NovaSure devices for bipolar radiofre-
quency ablation, the first compared this against Therma-
choice III (Gynecare, division of Ethicon, Somerville, NJ)
[14], whereas the second study compared this against Ther-
mablate (Idoman Teoranta, Toronto, Canada) [17]. Seven
trials investigated technologies used for undertaking office
endometrial polypectomy [13,15,16,18 21]. Four studies
compared bipolar electrosurgical resection (using

Fig. 1

Preferred Reporting Items for Systematic Reviews and Meta-Analysis flow diagram depicting the study selection process.
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Versapoint) against resectoscopy [13], mechanical morcel-
lation (using Truclear) [15,16], and diode laser resection
[18]. One study compared Versascope expanded to 5.8 mm
with 7Fr forceps against a 5-mm lens-based hysteroscope
with integral working channel accommodating 5Fr forceps
[19]. Another study compared different methods of polyp
retrieval, comparing a specially manufactured
“isterobasket” against traditional tissue-retrieval instru-
ments (e.g., 5F forceps) [20]. The final study investigating
devices for polypectomy compared a 22Fr (7.3-mm) mini-
resectoscope against a 26Fr (8.7-mm) resectoscope [21].
Two studies did not comment on their method of polyp
extraction once resection was completed [18,21]. One trial
investigated electrosurgical (Versapoint) against mechani-
cal (cold mini-scissors) resection for office uterine septo-
plasty (for sonographically diagnosed septa <2 cm) [22]. In
this study, a single-dose intraoperative intravenous antibi-
otic was given according to hospital protocol to all patients.
No trials investigated technologies used for office myomec-
tomy. All but one study recorded pain on a 10-point visual
analogue scale (VAS), which instead, recorded pain on a
100-point VAS [15].

Study Bias

The risk of bias for each study according to each meth-
odological characteristic is displayed in Fig. 2.

Six studies displayed no concerns regarding study con-
duct [13,15,17,19,21,22]; however, 1 showed “some con-
cerns [18],” and 3 were considered at “high risk” of bias
[14,16,20]. In the one study that displayed “some con-
cerns,” this was because of a lack of detail regarding the
randomization process. In the first study showing a “high
risk” of bias [14], this was because of missing outcome
data, where only 32/42 and 22/39 women randomized to
bipolar radiofrequency and thermal balloon endometrial
ablation, respectively, provided pain scores. In the second
study that displayed a “high risk” of bias [16], the main
issue arose from the fact that these results were
“preliminary” with no reasons given for performing an
interim analysis. In addition, little detail was given with
regard to randomization, and pain scores were reported as
means in one context and medians in another, without
explanation, suggesting that these were presented in such a
way due to the impact of their actual results. The authors of
this study were contacted for clarification, but no response
was received. The final study that was considered at “high
risk” of bias [20], provided little detail on the randomiza-
tion process, showed significant concerns in outcome mea-
surement (which could have differed between groups as the
designers of the “isterobasket” were the clinicians perform-
ing hysteroscopy) and reported result selection (as they
used a 10-point VAS to record pain but presented results on
a 4-point scale).

Fig. 2

RoB 2 assessment of included studies. D domain.
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Endometrial Ablation

Table 2 outlines the pain scores, procedural times, and
adverse events (side-effects, complications, failures) associ-
ated with the different technologies compared for office
endometrial ablation. There was no significant difference in
pain scores between radiofrequency ablation (with Nova-
Sure) and thermal balloon ablation (with either Therma-
choice III or Thermablate) at all time points (p >.05)
[14,17]. The first study showed a significant reduction in
ablation and total procedural time (p <.001) with the use of
NovaSure when compared with Thermachoice III [14] but
not when compared with Thermablate (p = .34) [17]. Cervi-
cal dilatation was required for NovaSure and Thermablate
but not routinely for Thermachoice III [14,17]. The inci-
dence of adverse events was highest with Thermachoice III
(23% [9/39]) [14], followed by NovaSure (8% [7/92]) and
then Thermablate (2% [1/48]) [17].

The number of women reporting an acceptable proce-
dure was higher in women receiving NovaSure (94%) when
compared with Thermachoice III (77%); however, this dif-
ference was not statistically significant (p = .1) [14]. The
procedural acceptability of Thermablate was not recorded
[17]. When compared with thermal balloon ablation devi-
ces, NovaSure showed significantly higher amenorrhea
rates [17] at 12 months after ablation in both studies (56%
vs 23%; RR 2.4; 95% CI, 1.1 5.3) [14]; 56% vs 23%; RR
0.6; 95% CI, 0.4 0.8 [17]) [14]. At 12 months, significantly
more patients were completely satisfied after NovaSure
when compared with Thermablate (77% vs 56%; RR 0.5;
95% CI, 0.3 0.9) [17]. Satisfaction was not recorded in the
study comparing NovaSure with Thermachoice III; how-
ever, both treatments resulted in an improvement in bleed-
ing (100% vs 92% respectively; RR 1.1; 95% CI, 1.0 1.2)
and dysmenorrhea (78% vs 57% respectively; RR 1.4; 95%
CI, 0.9 2.1) at 12 months, with NovaSure showing a better
treatment effect, although differences were nonsignificant
[14].

Endometrial Polypectomy

Table 3 outlines the pain scores, procedural times, and
adverse events (side-effects, complications, failures) associ-
ated with the different technologies compared for office
endometrial polypectomy.

In the one study comparing miniature bipolar electrosur-
gical resection with resectoscopy, there was no significant
difference in pain scores (p >.05) at all time points [13].
Whereas the total procedural time of around 12 minutes
was similar between groups (p >.05), operative time was
significantly shorter with resectoscopy by almost 2 minutes
on average (p <.01). The incidence of adverse events was
significantly higher with bipolar resection (p <.05); how-
ever, this was mainly due to instrument failure, and no seri-
ous adverse events were reported in either group. Although
there was no significant difference in operative difficulty
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between the 2 modalities (p >.05), resectoscopy left sur-
geons more satisfied (p <.001). Overall patient satisfaction
remained high in both groups (> 9.6 on a 10-point VAS),
with no significant difference in satisfaction rates in women
randomized to either modality.

In the 2 studies comparing mechanical polyp morcella-
tion with miniature bipolar electrosurgical resection
[15,16], the earlier study showed a significant reduction in
pain when using a morcellator (p <.001) [15], whereas the
latter one did not (p >.05) [16]. The earlier study compared
a 5-mm diameter hysteroscopic morcellator against either a
3.5-mm or 5-mm hysteroscope [15], whereas the latter one
compared the same hysteroscopic morcellation system
device against a slightly larger 5.5-mm hysteroscope [16].
Both trials demonstrated that morcellation was significantly
quicker (p <.001) and associated with lower rates of failure
[15,16]. Because more than 99% of women found office
polypectomy acceptable, with only 1 (randomized to elec-
trosurgical bipolar resection) out of 121 patients reporting
the procedure as unacceptable, hysteroscopic morcellation
was preferred (p = .009) [15].

There was no significant difference in pain experienced
by women undergoing polypectomy with either miniature
bipolar electrosurgery or diode laser (p >.05), with the rate
of adverse events being balanced between the 2 modalities.
Polyp resection, however, was quicker with the laser
(p = .01) [18]. Polyp relapse was more common in women
randomized to miniature bipolar electrosurgery when com-
pared with diode laser resection at second-look hysteros-
copy 3 months after the procedure (33% vs 2%; p = .001)
[18]. Although there was no significant difference in satis-
faction rates between these 2 methods of polypectomy
(p = .21), more women stated that they would recommend
diode laser resection (p = .02) [18].

Women found that the use of the Versascope system
(3.5-mm diameter) with 7Fr forceps (increasing the total
diameter to 5.8-mm) significantly less painful than a lens-
based hysteroscope with 5Fr forceps (total diameter 5-mm)
for polypectomy (p <.05), even though average procedural
time was longer (6.9 minutes vs 5.1 minutes) [19]. The inci-
dence of adverse events was small and balanced between
groups (p = .09) [19]. Polyp extraction was significantly
less painful (p = .01) and quicker (p = .005) using an
“isterobasket” when compared with traditional ancillary
hysteroscopic instruments [20]. When comparing resecto-
scope sizes, women randomized to a smaller 22Fr mini-
resectoscope found this less painful (p <.001) and more sat-
isfying (p = .025) when compared with a larger 26Fr resec-
toscope. The use of the smaller 22Fr mini-resectoscope
resulted in a quicker procedure (p = .001) [21].

Uterine Septoplasty

Table 4 outlines the pain scores, procedural times, and
adverse events (side-effects, complications, failures) associ-
ated with the different technologies compared for office

uterine septoplasty. Cold mini-scissor resection was signifi-
cantly less painful when compared with miniature bipolar
electrosurgical resection (p = .013) [22]. Operative times
were similar (p = .25), and no adverse events were noted
with either technique [22]. All patients, regardless of the
group they were randomized to, had complete resection of
their uterine septum at hysterosalpingogram 3 months after
septoplasty [22].

Discussion

Principal Findings

Bipolar radiofrequency endometrial ablation did not
confer any advantage over thermal balloon ablation regard-
ing pain but was advantageous in the symptomatic control
of menorrhagia and patient satisfaction after 6 months;
however, data were limited to 2 trials [14,17].

Polypectomy was less painful [15], quicker, and more
successful [15,16] when using a hysteroscopic morcellator;
however, data were limited to 2 studies. Diode laser polyp
resection was only investigated in 1 study [18] and was
found to be quicker and resulted in lower polyp recurrence
(due to better soft tissue penetration and ablation/vaporiza-
tion effect according to the authors), with patients left more
satisfied when compared against women randomized to
electrosurgical resection. An expandable sheath with a
smaller-diameter hysteroscope conferred less pain than a
rigid hysteroscope with working channel, despite the result-
ing total diameter being greater [19]. Polypectomy using
smaller-diameter resectoscopes was less painful and
quicker [21], as was polyp extraction using a specialized
“isterobasket” compared with traditional ancillary hystero-
scopic equipment [20].

Septoplasty using cold mini-scissors was less painful
than miniature bipolar electrosurgery [22].

Comparison with Other Studies

There are no previous systematic reviews that provide an
overview of all RCTs investigating the different devices
used for operative office hysteroscopy.

Strengths and Weaknesses

This is the first systematic review to summarize random-
ized outcome data regarding technologies used for opera-
tive office hysteroscopy. Selection bias was minimized by
formulating a clinically focused question, using broad
search terms of multiple databases, not applying filters or
restrictions, scanning the reference lists of included studies,
and contacting authors where further clarification was
required. Human error was minimized by having reviewers
perform data collection independently.

The major limitation of this review relates to the relative
dearth of high quality, large, randomized trials and the
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restricted comparisons. For example, hysteroscopic morcel-
lation was evaluated in 2 trials [15,16], and both evaluated
Truclear, although systems from other manufacturers exist.
Furthermore, some of the trials investigated devices that are
no longer used (e.g., Thermachoice III) or have been
adapted (e.g., NovaSure Advanced is 6-mm in diameter [2-
mm smaller that NovaSure]) for contemporary practice, mean-
ing that clinical inferences derived from these data must be
interpreted with caution. Finally, many of the included studies
were clinically and methodologically heterogenous, precluding
reliable pooling of data.

Implications for Clinical Practice

Endometrial ablation is associated with moderate periop-
erative pain but high levels of acceptability and effective-
ness. The utility of the office setting has been recognized by
manufacturers, with a trend for smaller and more rapid
ablative technologies (e.g., NovaSure Advanced, LiNA
Librata, MiniTouch). These contemporary devices have
replaced larger-diameter technologies such as NovaSure
and Microsulis Microwave (MEA) or longer duration
water-based thermal balloons such as Thermachoice III.
However, these newer generation ablative devices have not
been compared. Thus, in the absence of comparative data,
the choice of device should be left to clinician discretion
after considering additional sources of data pertaining to
pain, patient experience, safety, feasibility, and efficacy.

Office polypectomy using a variety of mechanical and
electrical devices is feasible, acceptable, and associated
with low to moderate pain scores. To minimize pain,
smaller-diameter hysteroscopes should be preferred, using
mechanical over electrical approaches. Hysteroscopic tissue
removal systems (HTRS), the preferred term for hystero-
scopic morcellation devices, allow for the simultaneous
resection and retrieval of intrauterine pathology under
direct vision, without needing to reinsert the hysteroscope.
Comparisons of HTRS with conventional mechanical for-
ceps and scissors are lacking. Because HTRS requires
bespoke hysteroscopes ranging from 5 to 7.25 mm in diam-
eter, a smaller-diameter operative hysteroscope, such as the
3.5-mm Versascope (which can be expanded to 5.2-5.8 mm
once in the uterine cavity) may facilitate vaginoscopy more
readily and so be restricted to first-line use in women who
do not tolerate the use of a vaginal speculum. Resectoscopy,
which has a higher risk of resection into the myometrium
and therefore higher resulting pain, requires larger-diameter
systems (7.3 8.7-mm) and intravenous sedation, limiting
its utility in the office setting.

Cold mini-scissors should be preferred over miniature
bipolar electrodes for office-based septoplasty to minimize
pain in the absence of clinical outcome data showing any
differences in safety, feasibility, or efficacy.

Implications for Future Research

Operative hysteroscopy is increasingly performed in the
office setting, and it is imperative that novel technologies
are robustly assessed to inform clinicians and patients on
the optimal devices from a patient experience perspective,
in addition to evaluating efficacy, feasibility, and safety.
Future large-scale RCTs should be performed in a standard-
ized manner to allow wider, indirect comparisons with sim-
ilar trials evaluating the same or alternative technologies.
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Addendum to Chapter 9 

On page 3 of the manuscript, there is an error regarding the use of the 

Alphascope®. It cannot be used alone, as stated in the text, as it requires an 

inflow channel through which distension media can be instilled and therefore 

requires an outer sheath e.g. Versascope®. 
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Green-top Guideline No. 59 

Second Draft – August 2022 

 
 

Best Practice in Outpatient Hysteroscopy 

 
This is the second edition of this guideline. 
 

1. Purpose and Scope 

 
The aim of this guideline is to provide clinicians with up to date, evidence-based information regarding 
outpatient hysteroscopy, with particular reference to minimising pain and optimising the patient 
experience. The scope has been widened since the first edition to cover operative outpatient hysteroscopy, 
prevention of infection, training, and documentation. 
 
It is important to acknowledge that it is not only women for whom it is necessary to access women’s health 
and reproductive services in order to maintain their gynaecological health and reproductive wellbeing. 
Gynaecological and obstetric services and delivery of care must therefore be appropriate, inclusive and 
sensitive to the needs of those individuals whose gender identity does not align with the sex they were 
assigned at birth. 
 
2. Introduction and background epidemiology 

 
Outpatient hysteroscopy is an established, diagnostic test1–3 and is now in widely used across the UK.4–6 The 
procedure involves the use of miniaturised endoscopic equipment (comprising an outer diameter ≤3.5mm) 
to directly visualise and examine the uterine cavity, without the need for formal theatre facilities, or 
general or regional anaesthesia.7 Outpatient hysteroscopy is indicated primarily in the assessment of 
patients with abnormal uterine bleeding1–3 but is also employed in the diagnostic work up of reproductive 
problems. Advances in endoscopic technology and ancillary instrumentation have facilitated the 
development of operative hysteroscopic procedures in an outpatient setting with or without the use of 
local anaesthesia. Common procedures include endometrial polypectomy,6,8,9 removal of submucous 
fibroids,10 endometrial ablation,11–14 removal of chronic retained products of conception15 and retrieval of 
lost intrauterine devices.16  
 
Outpatient hysteroscopy, whether diagnostic1,17 or operative6,8–16 is successful, safe and well tolerated. 
However, as with any procedure requiring instrumentation of the uterus, outpatient hysteroscopy can be 
associated with significant pain,18,19 anxiety and embarrassment.20,21 This not only impacts upon the 
patient’s satisfaction with their experience, but also limits the feasibility and possibly the safety, accuracy 
and effectiveness of the procedure. In order to minimise pain and discomfort, variations in hysteroscopic 
equipment, adaptations in technique and use of pharmacological agents have been advocated. This 
guideline assesses these components along with issues relating to optimal service provision.  
 
3. Identification and assessment of evidence 

 

Four databases (MEDLINE, EMBASE, CINAHL, Cochrane) were systematically searched from inception to 
February 2022. No restrictions were placed on the searches in an attempt to reduce selection bias. The 
databases were searched using relevant MeSH terms and keywords. The main keywords used were 
‘hysteroscopy’, outpatient’, ‘office’ and ‘ambulatory’ which were combined with the following words 
depending upon the area of hysteroscopy being examined; ‘analgesia’, ‘analgesic’, ‘local anesthetic’, ‘local 
anesthesia’, ‘local anaesthetic’, ‘local anaesthesia’, ‘local infiltration’, ‘tetracaine’, ‘procaine’, ‘prilocaine’, 
‘lidocaine’, ‘ethyl chloride’, ‘emla cream’, ‘cocaine’, ‘bupivacaine’, ‘benzocaine’, ‘sedation’, ‘sedative’, 
‘hypnotic’, ‘tranquilizing agents’, ‘cervical ripening’, ‘prostaglandin’, ‘estrogen’, ‘oestrogen’, ‘progestin’, 
‘laminaria’, ‘mifepristone’, ‘dilapan’, ‘progesterone’, ‘gestagen’, ‘cervical dilatation’, ‘cervical ripening’, 
‘cervical preparation’, ‘cervix dilatation and effacement’, ‘no touch’, ‘vaginoscopy’, ‘vaginoscopic’, ‘sodium 















































 

 
 

 

Page 24 of 34 

3.  van Dongen H, de Kroon CD, Jacobi CE, Trimbos JB, Jansen FW. Diagnostic hysteroscopy in 
abnormal uterine bleeding: a systematic review and meta-analysis. BJOG Int J Obstet Gynaecol. 2007 
Jun;114(6):664–75.  
4.  Hospital outpatient activity: treatment specialty, 2007-08. The Health and Social Care Information 
Centre; 2009. (Hospital Episode Statistics). Report No.: 5.  
5.  Hospital Outpatient Activity: Main procedure and interventions, 2007-08. The Health and Social 
Care Information Centre; 2009. (Hospital Episode Statistics). Report No.: 47.  
6.  Clark TJ, Khan KS, Gupta JK. Current practice for the treatment of benign intrauterine polyps: a 
national questionnaire survey of consultant gynaecologists in UK. Eur J Obstet Gynecol Reprod Biol. 2002 
Jun 10;103(1):65–7.  
7.  Carugno J, Grimbizis G, Franchini M, Alonso L, Bradley L, Campo R, et al. International Consensus 
Statement for Recommended Terminology Describing Hysteroscopic Procedures. J Minim Invasive Gynecol. 
2021 Oct 12;S1553-4650(21)01214-0.  
8.  Litta P, Cosmi E, Saccardi C, Esposito C, Rui R, Ambrosini G. Outpatient operative polypectomy using 
a 5 mm-hysteroscope without anaesthesia and/or analgesia: advantages and limits. Eur J Obstet Gynecol 
Reprod Biol. 2008 Aug;139(2):210–4.  
9.  Marsh FA, Rogerson LJ, Duffy SRG. A randomised controlled trial comparing outpatient versus 
daycase endometrial polypectomy. BJOG Int J Obstet Gynaecol. 2006 Aug;113(8):896–901.  
10.  Clark TJ, Mahajan D, Sunder P, Gupta JK. Hysteroscopic treatment of symptomatic submucous 
fibroids using a bipolar intrauterine system: a feasibility study. Eur J Obstet Gynecol Reprod Biol. 2002 Jan 
10;100(2):237–42.  
11.  Prasad P, Powell MC. Prospective observational study of Thermablate Endometrial Ablation System 
as an outpatient procedure. J Minim Invasive Gynecol. 2008 Aug;15(4):476–9.  
12.  Andersson S, Mints M. Thermal balloon ablation for the treatment of menorrhagia in an outpatient 
setting. Acta Obstet Gynecol Scand. 2007;86(4):480–3.  
13.  Jack SA, Cooper KG, Seymour J, Graham W, Fitzmaurice A, Perez J. A randomised controlled trial of 
microwave endometrial ablation without endometrial preparation in the outpatient setting: patient 
acceptability, treatment outcome and costs. BJOG Int J Obstet Gynaecol. 2005 Aug;112(8):1109–16.  
14.  Clark TJ, Gupta JK. Outpatient thermal balloon ablation of the endometrium. Fertil Steril. 2004 
Nov;82(5):1395–401.  
15.  Hamerlynck TWO, Blikkendaal MD, Schoot BC, Hanstede MMF, Jansen FW. An alternative approach 
for removal of placental remnants: hysteroscopic morcellation. J Minim Invasive Gynecol. 2013 
Dec;20(6):796–802.  
16.  Vitale SG, Di Spiezio Sardo A, Riemma G, De Franciscis P, Alonso Pacheco L, Carugno J. In-office 
hysteroscopic removal of retained or fragmented intrauterine device without anesthesia: a cross-sectional 
analysis of an international survey. Updat Surg. 2022 Feb 5;  
17.  Nagele F, O’Connor H, Davies A, Badawy A, Mohamed H, Magos A. 2500 Outpatient diagnostic 
hysteroscopies. Obstet Gynecol. 1996 Jul;88(1):87–92.  
18.  Jivraj S, Dass M, Panikkar J, Brown V. Outpatient hysteroscopy: an observational study of patient 
acceptability. Med Kaunas Lith. 2004;40(12):1207–10.  
19.  Morgan M, Dodds W, Wolfe C, Raju S. Women’s views and experiences of outpatient hysteroscopy: 
implications for a patient-centered service. Nurs Health Sci. 2004 Dec;6(4):315–20.  
20.  Gupta JK, Clark TJ, More S, Pattison H. Patient anxiety and experiences associated with an 
outpatient “one-stop” “see and treat” hysteroscopy clinic. Surg Endosc. 2004 Jul;18(7):1099–104.  
21.  Mahmud A, Smith P, Clark TJ. Benchmarking services in outpatient hysteroscopy (OPH): A quality 
improvement project. Eur J Obstet Gynecol Reprod Biol. 2021 Apr;259:211–21.  
22.  British Society for Gynaecological Endoscopy. Ambulatory Care Network Meeting 2021 [Internet]. 
British Society for Gynaecological Endoscopy; 2021 [cited 2022 Feb 10]. Available from: 
https://www.bsge.org.uk/news/21444-2/ 
23.  Kremer C, Duffy S, Moroney M. Patient satisfaction with outpatient hysteroscopy versus day case 
hysteroscopy: randomised controlled trial. BMJ. 2000 Jan 29;320(7230):279–82.  
24.  Royal College of Obstetricians and Gynaecologists. RCOG Good Practice Paper XX: Pain relief and 
informed decision-making for outpatient hysteroscopy and procedures. RCOG; 2022.  



 

 
 

 

Page 25 of 34 

25.  Clark TJ, Gupta JK. Handbook of outpatient hysteroscopy: a complete guide to diagnosis and 
therapy. London : New York: Hodder Arnold ; Distributed in the United States of America by Oxford 
University Press; 2005. 289 p.  
26.  Marsh F, Kremer C, Duffy S. Delivering an effective outpatient service in gynaecology. A randomised 
controlled trial analysing the cost of outpatient versus daycase hysteroscopy. BJOG Int J Obstet Gynaecol. 
2004 Mar;111(3):243–8.  
27.  Angioli R, De Cicco Nardone C, Plotti F, Cafà EV, Dugo N, Damiani P, et al. Use of Music to Reduce 
Anxiety during Office Hysteroscopy: Prospective Randomized Trial. J Minim Invasive Gynecol. 2014 
May;21(3):454–9.  
28.  Law HY, Ng DYT, Chung CD. Use of music in reducing pain during outpatient hysteroscopy: 
Prospective randomized trial. J Obstet Gynaecol Res. 2021 Mar;47(3):904–12.  
29.  Deo N, Khan K, Mak J, Allotey J, Gonzalez Carreras F, Fusari G, et al. Virtual reality for acute pain in 
outpatient hysteroscopy: a randomised controlled trial. BJOG Int J Obstet Gynaecol. 2021 Jan;128(1):87–95.  
30.  Royal College of Obstetricians and Gynaecologists. RCOG/BSGE Outpatient Hysteroscopy Patient 
Information Leaflet. RCOG; 2018.  
31.  Royal College of Obstetricians and Gynaecologists. RCOG/BSGE Outpatient Hysteroscopy Consent 
Form [Internet]. RCOG; 2022. Available from: TBA 
32.  Royal College of Obstetricians and Gynaecologists. RCOG/BSGE Operative Hysteroscopy Consent 
Form [Internet]. RCOG; 2022. Available from: TBA 
33.  Royal College of Obstetricians and Gynaecologists. RCOG/BSGE Endometrial Ablation Consent Form 
[Internet]. RCOG; 2022. Available from: TBA 
34.  WHO Patient Safety, World Health Organization. WHO Guidelines for Safe Surgery. Safe Surg Saves 
Lives. 2009;(WHO/IER/PSP/2008.08-1E):124.  
35.  Royal College of Obstetricians and Gynaecologists. RCOG Advanced Training in Obstetrics & 
Gynaecology [Internet]. RCOG; 2019 [cited 2021 Feb 14]. Available from: 
https://www.rcog.org.uk/globalassets/documents/careers-and-
training/curriculum/curriculum2019/advanced-training-definitive-document-2019.pdf 
36.  European Society for Gynaecological Endoscopy. GESEA MIGS Diploma [Internet]. ESGE; 2022 [cited 
2022 Feb 14]. Available from: https://gesea.eu/pathways/migs#level-1 
37.  Savran MM, Sørensen SMD, Konge L, Tolsgaard MG, Bjerrum F. Training and Assessment of 
Hysteroscopic Skills: A Systematic Review. J Surg Educ. 2016 Oct;73(5):906–18.  
38.  British Society for Gynaecological Endoscopy. Resources for Nurse Hysteroscopists: BSGE endorsed 
recommendations to support nurse appraisal by the employing Trusts [Internet]. BSGE; 2021 [cited 2022 
Feb 14]. Available from: https://www.bsge.org.uk/resources-for-nurse-hysteroscopists/ 
39.  De Silva PM, Mahmud A, Smith PP, Clark TJ. Analgesia for Office Hysteroscopy: A Systematic Review 
and Meta-analysis. J Minim Invasive Gynecol. 2020 Jul;27(5):1034–47.  
40.  Solano Calvo J, Valle Rubido C, Rodríguez-Miguel A, Abajo F, Delgado Espeja J, González Hinojosa J, 
et al. Nitrous oxide versus lidocaine versus no analgesic for in-office hysteroscopy: a randomised clinical 
trial. BJOG Int J Obstet Gynaecol. 2021 Jul;128(8):1364–72.  
41.  Nagele F, Lockwood G, Magos AL. Randomised placebo controlled trial of mefenamic acid for 
premedication at outpatient hysteroscopy: a pilot study. Br J Obstet Gynaecol. 1997 Jul;104(7):842–4.  
42.  Mercorio F, De Simone R, Landi P, Sarchianaki A, Tessitore G, Nappi C. Oral dexketoprofen for pain 
treatment during diagnostic hysteroscopy in postmenopausal women. Maturitas. 2002 Dec;43(4):277–81.  
43.  Floris S, Piras B, Orrù M, Silvetti E, Tusconi A, Melis F, et al. Efficacy of intravenous tramadol 
treatment for reducing pain during office diagnostic hysteroscopy. Fertil Steril. 2007 Jan;87(1):147–51.  
44.  Schneider EN, Riley R, Espey E, Mishra SI, Singh RH. Nitrous oxide for pain management during in-
office hysteroscopic sterilization: a randomized controlled trial. Contraception. 2017 Mar;95(3):239–44.  
45.  Hassan A, Haggag H. Role of oral tramadol 50 mg in reducing pain associated with outpatient 
hysteroscopy: A randomised double-blind placebo-controlled trial. Aust N Z J Obstet Gynaecol. 2016 
Feb;56(1):102–6.  
46.  Hassa H, Aydin Y, Oge T, Cicek K. Effectiveness of Vaginal Misoprostol and Rectal Nonsteroidal Anti-
Inflammatory Drug in Vaginoscopic Diagnostic Outpatient Hysteroscopy in Primarily Infertile Women: 
Double-Blind, Randomized, Controlled Trial. J Minim Invasive Gynecol. 2013 Nov;20(6):880–5.  



 

 
 

 

Page 26 of 34 

47.  Senturk MB, Guraslan H, Babaoğlu B, Yaşar L, Polat M. The Effect of Intrauterine Lidocaine and 
Rectal Indomethacin on Pain during Office Vaginoscopic Hysteroscopy: Randomized Double-Blind 
Controlled Study. Gynecol Obstet Invest. 2015 Nov 20;81(3):280–4.  
48.  Kadiroğulları P, Seçkin KD, Yücel B, Çetin BA, Barut SA, Yıldırım G. Analgesic Efficiency of Tramadol 
Administered Prior to Hysteroscopy Procedure. Gynecol Obstet Reprod Med. 2016 Dec 28;22(3):152–5.  
49.  Issat T, Beta J, Nowicka MA, Maciejewski T, Jakimiuk AJ. A Randomized, Single Blind, Placebo-
Controlled Trial for the Pain Reduction During the Outpatient Hysteroscopy After Ketoprofen or Intravaginal 
Misoprostol. J Minim Invasive Gynecol. 2014 Sep;21(5):921–7.  
50.  Caligiani L, Pera L, Scuderi A, Ferrarello S. Analgesia for out-patients’ hysteroscopy in 
postmenopausal bleeding. Acta Anaesthesiol Ital. 1994;45(2 Suppl.):251–6.  
51.  Bellati U, Bonaventura A, Costanza A, Zulli S, Gentile C. Tramadol hydrochloride versus mepivacaine 
hydrochloride: comparison between two analgesic procedures in hysteroscopy. G Ital Ostet E Ginecol. 
1998;20:469–72.  
52.  Tam WH, Yuen PM. Use of diclofenac as an analgesic in outpatient hysteroscopy: a randomized, 
double-blind, placebo-controlled study. Fertil Steril. 2001 Nov;76(5):1070–2.  
53.  Lin YH, Hwang JL, Huang LW, Chen HJ. Use of sublingual buprenorphine for pain relief in office 
hysteroscopy. J Minim Invasive Gynecol. 2005 Aug;12(4):347–50.  
54.  De Angelis C. Suppression of pelvic pain during hysteroscopy with a transcutaneous electrical nerve 
stimulation device. Fertil Steril. 2003 Jun;79(6):1422–7.  
55.  Sharma J, Aruna J, Kumar P, Roy K, Malhotra N, Kumar S. Comparison of efficacy of oral drotaverine 
plus mefenamic acid with paracervical block and with intravenous sedation for pain relief during 
hysteroscopy and endometrial biopsy. Indian J Med Sci. 2009;63(6):244.  
56.  Thiel JA, Lukwinski A, Kamencic H, Lim H. Oral Analgesia vs Intravenous Conscious Sedation during 
Essure Micro-Insert Sterilization Procedure: Randomized, Double-Blind, Controlled Trial. J Minim Invasive 
Gynecol. 2011 Jan;18(1):108–11.  
57.  Teran-Alonso MJ, Santiago JD, Usandizaga R, Zapardiel I. Evaluation of pain in office hysteroscopy 
with prior analgesic medication: a prospective randomized study. Eur J Obstet Gynecol Reprod Biol. 2014 
Jul;178:123–7.  
58.  Mohammadi SS, Abdi M, Movafegh A. Comparing Transcervical Intrauterine Lidocaine Instillation 
with Rectal Diclofenac for Pain Relief During Outpatient Hysteroscopy: A Randomized Controlled Trial. 
Oman Med J. 2015 May 15;30(3):157–61.  
59.  Hassan A, Wahba A, Haggag H. Tramadol versus Celecoxib for reducing pain associated with 
outpatient hysteroscopy: a randomized double-blind placebo-controlled trial. Hum Reprod. 2016 
Jan;31(1):60–6.  
60.  Asgari Z, Razavi M, Hosseini R, Nataj M, Rezaeinejad M, Sepidarkish M. Evaluation of Paracervical 
Block and IV Sedation for Pain Management during Hysteroscopic Polypectomy: A Randomized Clinical 
Trial. Pain Res Manag. 2017;2017:1–7.  
61.  Lisón JF, Amer-Cuenca JJ, Piquer-Martí S, Benavent-Caballer V, Biviá-Roig G, Marín-Buck A. 
Transcutaneous Nerve Stimulation for Pain Relief During Office Hysteroscopy: A Randomized Controlled 
Trial. Obstet Gynecol. 2017 Feb;129(2):363–70.  
62.  Abbas AM, Elzargha AM, Ahmed AGM, Mohamed II, Altraigey A, Abdelbadee AY. Oral Diclofenac 
Potassium Versus Hyoscine-N-Butyl Bromide in Reducing Pain Perception during Office Hysteroscopy: 
ARandomized Double-blind Placebo-controlled Trial. J Minim Invasive Gynecol. 2019 May;26(4):709–16.  
63.  Souza CAB, Genro VK, Tarrasconi DV, Oppermann MLR, Cunha Filho JSL. Diclofenac versus a 
combination of hyoscine and diclofenac for outpatient hysteroscopy: A placebo controlled randomized 
clinical trial. Eur J Obstet Gynecol Reprod Biol. 2020 Apr;247:1–5.  
64.  Samy A, Nabil H, Abdelhakim AM, Mahy ME, Abdel-Latif AA, Metwally AA. Pain management during 
diagnostic office hysteroscopy in postmenopausal women: a randomized study. Climacteric. 2020 Jul 
3;23(4):397–403.  
65.  De Silva P, Wilson L, Carnegy A, Smith P, Clark T. Cervical dilatation and preparation prior to 
outpatient hysteroscopy: a systematic review and meta-analysis. BJOG Int J Obstet Gynaecol. 2021 
Jun;128(7):1112–23.  



 

 
 

 

Page 27 of 34 

66.  Fouda UM, Gad Allah SH, Elshaer HS. Optimal timing of misoprostol administration in nulliparous 
women undergoing office hysteroscopy: a randomized double-blind placebo-controlled study. Fertil Steril. 
2016 Jul;106(1):196–201.  
67.  Rund NMA, El Shenoufy H, Islam BA, El Husseiny T, Nassar SA, Mohsen RA, et al. Determining the 
Optimal Time Interval between Vaginal Dinoprostone Administration and Diagnostic Office Hysteroscopy in 
Nulliparous Women: A Randomized, Double-blind Trial. J Minim Invasive Gynecol. 2022 Jan;29(1):85–93.  
68.  Pasini A, Belloni C. [Intraoperative complications of 697 consecutive operative hysteroscopies]. 
Minerva Ginecol. 2001 Feb;53(1):13–20.  
69.  Jansen FW, Vredevoogd CB, van Ulzen K, Hermans J, Trimbos JB, Trimbos-Kemper TC. Complications 
of hysteroscopy: a prospective, multicenter study. Obstet Gynecol. 2000 Aug;96(2):266–70.  
70.  Berek JS, Stubblefield PG. Anatomic and clinical correlates of uterine perforation. Am J Obstet 
Gynecol. 1979 Sep 15;135(2):181–4.  
71.  Radman HM, Korman W. Uterine perforation during dilatation and curettage. Obstet Gynecol. 1963 
Feb;21:210–5.  
72.  Abulnour AAER, Mohamed MEM, Khalaf WM. Dinoprostone versus Misoprostol for Cervical 
Ripening before Diagnostic Hysteroscopy in Nulliparous Women : A Randomized Controlled Trial. Egypt J 
Hosp Med. 2018 Apr;71(1):2287–93.  
73.  Bastu E, Celik C, Nehir A, Dogan M, Yuksel B, Ergun B. Cervical Priming Before Diagnostic Operative 
Hysteroscopy in Infertile Women: A Randomized, Double-Blind, Controlled Comparison of 2 Vaginal 
Misoprostol Doses. Int Surg. 2013 May 1;98(2):140–4.  
74.  Ben-Chetrit A, Eldar-Geva T, Lindenberg T, Farhat M, Shimonovitz S, Zacut D, et al. Mifepristone 
does not induce cervical softening in non-pregnant women. Hum Reprod Oxf Engl. 2004 Oct;19(10):2372–6.  
75.  da Costa AR, Pinto-Neto AM, Amorim M, Paiva LHSC, Scavuzzi A, Schettini J. Use of misoprostol 
prior to hysteroscopy in postmenopausal women: a randomized, placebo-controlled clinical trial. J Minim 
Invasive Gynecol. 2008 Feb;15(1):67–73.  
76.  Duan H, Hao M, Wang SM, Meng YJ, Wang Y, Yuan R, et al. [Clinical multicenter study of carboprost 
methylate suppository for cervical ripening prior to diagnostic hysteroscopy]. Zhonghua Fu Chan Ke Za Zhi. 
2018 Sep 25;53(9):602–7.  
77.  El-Khayat W, Dwidar L, Elsawah H, Idris O. A double-blind randomized controlled trial of two 
different doses of misoprostol for cervical priming prior to office hysteroscopy. Middle East Fertil Soc J. 
2015 Mar;20(1):1–5.  
78.  El-Mazny A, Abou-Salem N. A double-blind randomized controlled trial of vaginal misoprostol for 
cervical priming before outpatient hysteroscopy. Fertil Steril. 2011 Oct;96(4):962–5.  
79.  Esin S, Baser E, Okuyan E, Kucukozkan T. Comparison of Sublingual Misoprostol With Lidocaine 
Spray for Pain Relief in Office Hysteroscopy: A Randomized, Double-Blind, Placebo-Controlled Trial. J Minim 
Invasive Gynecol. 2013 Jul;20(4):499–504.  
80.  Fouda UM, Elshaer HS, Elsetohy KA, Youssef MA. Misoprostol versus uterine straightening by 
bladder distension for pain relief in postmenopausal patients undergoing diagnostic office hysteroscopy: a 
randomised controlled non-inferiority trial. Eur J Obstet Gynecol Reprod Biol. 2016 Aug;203:326–30.  
81.  Fouda UM, Elsetohy KA, Elshaer HS, Hammad BEM, Shaban MM, Youssef MA, et al. Misoprostol 
Prior to Diagnostic Office Hysteroscopy in the Subgroup of Patients with No Risk Factors for Cervical 
Stenosis: A Randomized Double Blind Placebo-Controlled Trial. Gynecol Obstet Invest. 2018;83(5):455–60.  
82.  Hwang JY, Song SH. Optimal Dose of Vaginal Misoprostol for Cervical Ripening before Hysteroscopy: 
A Randomized Double-Blind Study. J Minim Invasive Gynecol. 2018 Sep;25(6):1031–4.  
83.  Gokmen Karasu AF, Aydin S, Ates S, Takmaz T, Comba C. Administration of rectal cytotec versus 
rectal buscopan before hysteroscopy. Minim Invasive Ther Allied Technol MITAT Off J Soc Minim Invasive 
Ther. 2020 Jun 3;1–5.  
84.  Nair VG, Roy KK, Rai R, Das A, Bharti J, Zangmo R. Effectiveness of Misoprostol in Office 
Hysteroscopy in Premenopausal Nulliparous Women: A Prospective Randomized Double-Blind Placebo-
Controlled Trial. J Hum Reprod Sci. 2020 Jun;13(2):104–9.  
85.  Nakano FY, Yela DA, Pinto JPL, Riegas T, Benetti-Pinto CL, Pedro AO, et al. Efficacy of misoprostol 
before diagnostic hysteroscopy in postmenopausal women: a randomized clinical trial. Menopause. 2018 
Jul;25(7):789–94.  



 

 
 

 

Page 28 of 34 

86.  Nandhini B, Maurya DK, Keepanasseril A, Kubera NS. Effect of cervical priming with misoprostol on 
cervical entry in women undergoing vaginoscopic hysteroscopy for evaluation of abnormal uterine 
bleeding: a randomized controlled trial. Arch Gynecol Obstet. 2018 Jul;298(1):133–7.  
87.  Samy A, Abbas AM, Rashwan ASSA, Talaat B, Eissa AI, Metwally AA, et al. Vaginal Dinoprostone in 
Reducing Pain Perception During Diagnostic Office Hysteroscopy in Postmenopausal Women: A 
Randomized, Double-Blind, Placebo-Controlled Trial. J Minim Invasive Gynecol. 2020 May;27(4):847–53.  
88.  Singh N, Ghosh B, Naha M, Mittal S. Vaginal misoprostol for cervical priming prior to diagnostic 
hysteroscopy--efficacy, safety and patient satisfaction: a randomized controlled trial. Arch Gynecol Obstet. 
2009 Jan;279(1):37–40.  
89.  Sordia-Hernández LH, Rosales-Tristan E, Vazquez-Mendez J, Merino M, Iglesias JL, Garza-Leal JG, et 
al. Effectiveness of misoprostol for office hysteroscopy without anesthesia in infertile patients. Fertil Steril. 
2011 Feb;95(2):759–61.  
90.  Tasma M, Louwerse M, Hehenkamp W, Geomini P, Bongers M, Veersema S, et al. Misoprostol for 
cervical priming prior to hysteroscopy in postmenopausal and premenopausal nulliparous women; a 
multicentre randomised placebo controlled trial. BJOG Int J Obstet Gynaecol. 2018 Jan;125(1):81–9.  
91.  Valente EP, de Amorim MMR, Costa AAR, de Miranda DV. Vaginal misoprostol prior to diagnostic 
hysteroscopy in patients of reproductive age: a randomized clinical trial. J Minim Invasive Gynecol. 2008 
Aug;15(4):452–8.  
92.  Xu D, Zhang X, He J. A Prospective, Randomized Comparison of Intramuscular Phloroglucinol Versus 
Oral Misoprostol for Cervix Pretreatment Before Diagnostic Hysteroscopy. Int Surg. 2015 Jul;100(7–
8):1207–11.  
93.  Martin J (editor). British National Formulary [Internet]. 57th ed. London: BMJ group and RPS 
publishing; 2009. Available from: http://bnf.org/bnf/ 
94.  Paulo AAS, Solheiro MHR, Paulo COS. Is pain better tolerated with mini-hysteroscopy than with 
conventional device? A systematic review and meta-analysis: Hysteroscopy scope size and pain. Arch 
Gynecol Obstet. 2015 Nov;292(5):987–94.  
95.  Cicinelli E, Tinelli R, Loiudice L, Loiudice I, Quattromini P, Fusco A, et al. AlphaScope vs Lens-Based 
Hysteroscope for Office Polypectomy without Anesthesia: Randomized Controlled Study. J Minim Invasive 
Gynecol. 2011 Nov;18(6):796–9.  
96.  Cicinelli E, Schönauer LM, Barba B, Tartagni M, Luisi D, Di Naro E. Tolerability and Cardiovascular 
Complications of Outpatient Diagnostic Minihysteroscopy Compared with Conventional Hysteroscopy. J Am 
Assoc Gynecol Laparosc. 2003 Aug;10(3):399–402.  
97.  De Angelis C, Santoro G, Re ME, Nofroni I. Office hysteroscopy and compliance: mini-hysteroscopy 
versus traditional hysteroscopy in a randomized trial. Hum Reprod Oxf Engl. 2003 Nov;18(11):2441–5.  
98.  Kassem GA, El-Brombly WH, Huseiny AME. Outpatient minihysteroscopy and conventional 
hysteroscopy: a comparative study. 2005;10(3):7.  
99.  Pluchino N, Ninni F, Angioni S, Artini P, Araujo VG, Massimetti G, et al. Office Vaginoscopic 
Hysteroscopy in Infertile Women: Effects of Gynecologist Experience, Instrument Size, and Distention 
Medium on Patient Discomfort. J Minim Invasive Gynecol. 2010 May;17(3):344–50.  
100.  Rullo S, Sorrenti G, Marziali M, Ermini B, Sesti F, Piccione E. Office hysteroscopy: comparison of 2.7- 
and 4-mm hysteroscopes for acceptability, feasibility and diagnostic accuracy. J Reprod Med. 2005 
Jan;50(1):45–8.  
101.  Campo R, Molinas CR, Rombauts L, Mestdagh G, Lauwers M, Braekmans P, et al. Prospective 
multicentre randomized controlled trial to evaluate factors influencing the success rate of office diagnostic 
hysteroscopy. Hum Reprod Oxf Engl. 2005 Jan;20(1):258–63.  
102.  Giorda G, Scarabelli C, Franceschi S, Campagnutta E. Feasibility and pain control in outpatient 
hysteroscopy in postmenopausal women: a randomized trial. Acta Obstet Gynecol Scand. 2000 
Jul;79(7):593–7.  
103.  De Silva PM, Stevenson H, Smith PP, Clark TJ. Pain and Operative Technologies used in Office 
Hysteroscopy: A Systematic Review of Randomized Controlled Trials. J Minim Invasive Gynecol. 2021 
Jun;S1553465021002417.  
104.  Connor M, Clark TJ, editors. Diagnostic and operative hysteroscopy. Cambridge, United Kingdom ; 
New York, NY: Cambridge University Press; 2020. 1 p.  



 

 
 

 

Page 29 of 34 

105.  Unfried G, Wieser F, Albrecht A, Kaider A, Nagele F. Flexible versus rigid endoscopes for outpatient 
hysteroscopy: a prospective randomized clinical trial. Hum Reprod Oxf Engl. 2001 Jan;16(1):168–71.  
106.  Baxter AJ, Beck B, Phillips K. A randomized prospective trial of rigid and flexible hysteroscopy in an 
outpatient setting: RANDOMIZED PROSPECTIVE TRIAL OF RIGID AND FLEXIBLE HYSTEROSCOPY. Gynaecol 
Endosc. 2002 Dec;11(6):357–64.  
107.  Smith PP, Middleton LJ, Connor M, Clark TJ. Hysteroscopic Morcellation Compared With Electrical 
Resection of Endometrial Polyps: A Randomized Controlled Trial. Obstet Gynecol. 2014 Apr;123(4):745–51.  
108.  Kamel MAM, El-Tawab SS, El-Ashkar OS, Hassan MIA. Mini-Scissor Versus Bipolar Twizzle in 
Ambulatory Hysteroscopic Metroplasty: A Prospective Randomized Study. J Gynecol Surg. 2014 
Jun;30(3):147–51.  
109.  Muzii L, Bellati F, Pernice M, Manci N, Angioli R, Panici PB. Resectoscopic versus bipolar electrode 
excision of endometrial polyps: a randomized study. Fertil Steril. 2007 Apr;87(4):909–17.  
110.  Pampalona JR, Bastos MD, Moreno GM, Pust AB, Montesdeoca GE, Guerra Garcia A, et al. A 
Comparison of Hysteroscopic Mechanical Tissue Removal With Bipolar Electrical Resection for the 
Management of Endometrial Polyps in an Ambulatory Care Setting: Preliminary Results. J Minim Invasive 
Gynecol. 2015 Mar;22(3):439–45.  
111.  Lara-Domínguez MD, Arjona-Berral JE, Dios-Palomares R, Castelo-Branco C. Outpatient 
hysteroscopic polypectomy: bipolar energy system (Versapoint®) versus diode laser – randomized clinical 
trial. Gynecol Endocrinol. 2016 Mar 3;32(3):196–200.  
112.  Sudano MC, Vitale SG, Rapisarda AMC, Carastro D, Tropea A, Zizza G. The REP-b (removal of 
endometrial pathologies-basket) in-office hysteroscopy. Updat Surg. 2016 Dec;68(4):407–12.  
113.  Remondi C, Sesti F, Sorrenti G, Venezia G, Sorge R, Pietropolli A, et al. Hysteroscopic polypectomy: 
a comparison between 22 Fr and 26 Fr resectoscopes under paracervical block anesthesia, a randomized 
controlled study. Minim Invasive Ther Allied Technol. 2018 Nov 2;27(6):339–46.  
114.  Clark TJ, Samuel N, Malick S, Middleton LJ, Daniels J, Gupta JK. Bipolar Radiofrequency Compared 
With Thermal Balloon Endometrial Ablation in the Office: A Randomized Controlled Trial. Obstet Gynecol. 
2011 Jan;117(1):109–18.  
115.  Penninx JPM, Herman MC, Kruitwagen RFPM, Ter Haar AJF, Mol BW, Bongers MY. Bipolar versus 
balloon endometrial ablation in the office: a randomized controlled trial. Eur J Obstet Gynecol Reprod Biol. 
2016 Jan;196:52–6.  
116.  De Silva PM, Stevenson H, Smith PP, Justin Clark T. A Systematic Review of the Effect of Type, 
Pressure, and Temperature of the Distension Medium on Pain During Office Hysteroscopy. J Minim Invasive 
Gynecol. 2021 Jun;28(6):1148-1159.e2.  
117.  Nagele F, Bournas N, O’Connor H, Broadbent M, Richardson R, Magos A. Comparison of carbon 
dioxide and normal saline for uterine distension in outpatient hysteroscopy. Fertil Steril. 1996 
Feb;65(2):305–9.  
118.  Litta P, Bonora M, Pozzan C, Merlin F, Sacco G, Fracas M, et al. Carbon dioxide versus normal saline 
in outpatient hysteroscopy. Hum Reprod Oxf Engl. 2003 Nov;18(11):2446–9.  
119.  Pellicano M, Guida M, Zullo F, Lavitola G, Cirillo D, Nappi C. Carbon dioxide versus normal saline as 
a uterine distension medium for diagnostic vaginoscopic hysteroscopy in infertile patients: a prospective, 
randomized, multicenter study. Fertil Steril. 2003 Feb;79(2):418–21.  
120.  Paschopoulos M, Kaponis A, Makrydimas G, Zikopoulos K, Alamanos Y, O’Donovan P, et al. Selecting 
distending medium for out-patient hysteroscopy. Does it really matter? Hum Reprod. 2004 Nov 
1;19(11):2619–25.  
121.  Shankar M, Davidson A, Taub N, Habiba M. Randomised comparison of distension media for 
outpatient hysteroscopy. BJOG Int J Obstet Gynaecol. 2004 Jan;111(1):57–62.  
122.  Raimondo G, Raimondo D, D’Aniello G, Russo C, Ronga A, Gabbanini M, et al. A randomized 
controlled study comparing carbon dioxide versus normal saline as distension media in diagnostic office 
hysteroscopy: is the distension with carbon dioxide a problem? Fertil Steril. 2010 Nov;94(6):2319–22.  
123.  Mazzon I, Favilli A, Grasso M, Horvath S, Bini V, Di Renzo GC, et al. Pain in diagnostic hysteroscopy: 
a multivariate analysis after a randomized, controlled trial. Fertil Steril. 2014 Nov;102(5):1398–403.  
124.  Tagliaferri V, Ricciardi L, Ricciardi R, Pinto LR, Lanzone A, Scambia G, et al. Carbon dioxide in office 
diagnostic hysteroscopy: An open question. A multicenter randomized trial on 1982 procedures. Eur J 
Obstet Gynecol Reprod Biol. 2019 Apr;235:97–101.  



 

 
 

 

Page 30 of 34 

125.  Shahid A, Pathak M, Gulumser C, Parker S, Palmer E, Saridogan E. Optimum uterine filling pressure 
for outpatient diagnostic hysteroscopy: a double-blind, randomized controlled trial. Reprod Biomed Online. 
2014 Jan;28(1):86–91.  
126.  Haggag HM, Hassan AMA. The impact of altering filling pressures in diagnostic outpatient 
hysteroscopy on the procedure completion rates and associated pain: a randomised double-blind 
controlled trial. Aust N Z J Obstet Gynaecol. 2016 Feb;56(1):97–101.  
127.  Haggag H, Hassan A, Wahba A, Joukhadar R. A randomized double-blind controlled trial of different 
filling pressures in operative outpatient hysteroscopy. Int J Gynecol Obstet. 2017 Oct;139(1):55–60.  
128.  Karaman E, Kolusarı A, Çetin O, Çim N, Alkış İ, Karaman Y, et al. What should the optimal 
intrauterine pressure be during outpatient diagnostic hysteroscopy? A randomized comparative study: 
Optimal intrauterine pressure during hysteroscopy. J Obstet Gynaecol Res. 2017 May;43(5):902–8.  
129.  Evangelista A, Oliveira MAP, Crispi CP, Lamblet MF, Raymundo TS, Santos LC. Diagnostic 
Hysteroscopy Using Liquid Distention Medium: Comparison of Pain with Warmed Saline Solution vs Room-
Temperature Saline Solution. J Minim Invasive Gynecol. 2011 Jan;18(1):104–7.  
130.  Tawfek ME, Hemeda HM, Ibrahim AI. Effectiveness of Warm Saline Distension Media on Relieving 
Pain in Outpatient Office Hysteroscopy: A Randomized Controlled Clinical Trial. J Gynecol Reprod Med. 
2019 Jan 30;3(1):1–7.  
131.  Kapur S, Gruber A, Sekar H, Mafuta J, Lodhi W, Sivashanmugarajan V, et al. Does temperature of 
distending medium matter in outpatient hysteroscopy? A double-blinded cohort control observational 
study of room temperature versus warmed saline. J Obstet Gynaecol Res. 2020 Mar;46(3):485–9.  
132.  Salazar CA, Wong MC, Miller VE, Morris SN, Isaacson KB. The Effect of Warmed Hysteroscopic Fluid-
Distention Medium on Postoperative Core Body Temperature: A Randomized Trial. J Gynecol Surg. 2019 
Aug;35(4):239–45.  
133.  Umranikar S, Clark TJ, Saridogan E, Miligkos D, Arambage K, Torbe E, et al. BSGE/ESGE guideline on 
management of fluid distension media in operative hysteroscopy. Gynecol Surg. 2016;13(4):289–303.  
134.  Gulucu S, Cakmak B. Warm distension fluid reduces pain severity in office hysteroscopy: a 
randomized controlled trial. Ann Saudi Med. 2021 Jun;41(3):135–40.  
135.  De Silva PM, Carnegy A, Smith PP, Clark TJ. Local anaesthesia for office hysteroscopy: A systematic 
review & meta-analysis. Eur J Obstet Gynecol Reprod Biol. 2020 Sep;252:70–81.  
136.  Al-Sunaidi M, Tulandi T. A randomized trial comparing local intracervical and combined local and 
paracervical anesthesia in outpatient hysteroscopy. J Minim Invasive Gynecol. 2007 Apr;14(2):153–5.  
137.  Arnau B, Jovell E, Redón S, Canals M, Mir V, Jiménez E. Lidocaine-prilocaine (EMLA ® ) cream as 
analgesia in hysteroscopy practice: a prospective, randomized, non-blinded, controlled study. Acta Obstet 
Gynecol Scand. 2013 Aug;92(8):978–81.  
138.  Broadbent JA, Hill NC, Molnár BG, Rolfe KJ, Magos AL. Randomized placebo controlled trial to 
assess the role of intracervical lignocaine in outpatient hysteroscopy. Br J Obstet Gynaecol. 1992 
Sep;99(9):777–9.  
139.  Chapa HO, Venegas G, VanDuyne CP, Suvunrungsi L, Antonetti AG, Sandate J. In-office 
thermachoice III ablation: a comparison of two anesthetic techniques. Gynecol Obstet Invest. 
2010;69(2):140–4.  
140.  Chudnoff S, Einstein M, Levie M. Paracervical block efficacy in office hysteroscopic sterilization: a 
randomized controlled trial. Obstet Gynecol. 2010 Jan;115(1):26–34.  
141.  Cicinelli E, Didonna T, Ambrosi G, Schönauer LM, Fiore G, Matteo MG. Topical anaesthesia for 
diagnostic hysteroscopy and endometrial biopsy in postmenopausal women: a randomised placebo-
controlled double-blind study. Br J Obstet Gynaecol. 1997 Mar;104(3):316–9.  
142.  Cicinelli E, Didonna T, Schonauer LM, Stragapede S, Falco N, Pansini N. Paracervical anesthesia for 
hysteroscopy and endometrial biopsy in postmenopausal women. A randomized, double-blind, placebo-
controlled study. J Reprod Med. 1998 Dec;43(12):1014–8.  
143.  Clark S, Vonau B, Macdonald R. Topical anaesthesia in outpatient hysteroscopy. Gynaecol Endosc. 
1996;5:141–4.  
144.  Costello MF, Horrowitz SD, Williamson M. A prospective randomized double-blind 
placebo-controlled study of local anaesthetic injected through the hysteroscope for outpatient 
hysteroscopy and endometrial biopsy. Gynaecol Endosc. 1998 Jun;7(3):121–6.  



 

 
 

 

Page 31 of 34 

145.  Davies A, Richardson RE, O’Connor H, Baskett TF, Nagele F, Magos AL. Lignocaine aerosol spray in 
outpatient hysteroscopy: a randomized double-blind placebo-controlled trial. Fertil Steril. 1997 
Jun;67(6):1019–23.  
146.  Esteve M, Schindler S, Borges Machado S, Argollo Borges S, Ramos Santos C, Coutinho E. The 
efficacy of intracervical lidocaine in outpatient hysteroscopy. Gynaecol Endosc. 2002 Feb;11(1):33–6.  
147.  Finikiotis G, Tsocanos S. Outpatient Hysteroscopy: A Comparison of 2 Methods of Local Analgesia. 
Aust N Z J Obstet Gynaecol. 1992 Nov;32(4):373–4.  
148.  Guida M. Outpatient operative hysteroscopy with bipolar electrode: a prospective multicentre 
randomized study between local anaesthesia and conscious sedation. Hum Reprod. 2003 Apr 1;18(4):840–
3.  
149.  Gupta N, Gupta B, Dadhwal V, Mittal S. Efficacy of intrauterine lignocaine plus vaginal misoprostol 
for pain relief in premenopausal women undergoing endometrial aspiration and ambulatory hysteroscopy. 
Acta Obstet Gynecol Scand. 2010 Aug;89(8):1066–70.  
150.  Hong J, Kim J. Use of paracervical analgesia for outpatient hysteroscopic surgery: A randomized, 
double-blind, placebo-controlled study. Ambul Surg. 2006 Jul;12(4):181–5.  
151.  Isley MM, Jensen JT, Nichols MD, Lehman A, Bednarek P, Edelman A. Intrauterine lidocaine infusion 
for pain management during outpatient transcervical tubal sterilization: a randomized controlled trial. 
Contraception. 2012 Mar;85(3):275–81.  
152.  Kabli N, Tulandi T. A randomized trial of outpatient hysteroscopy with and without intrauterine 
anesthesia. J Minim Invasive Gynecol. 2008 Jun;15(3):308–10.  
153.  Karakuş R, Namazov A, Ayas S, Polat M, Arinkan SA, Angın AD, et al. OFİS HİSTEROSKOPİDE 
ANALJEZİ AMAÇLI LOKAL ANESTEZİ YÖNTEMLERİNİN ETKİNLİĞİNİN KARŞILAŞTIRILMASI (Efficacy of Local 
Anesthesia for Office Hysteroscopy). Zeynep Kamil Tıp Bül. 2014 Aug 6;45(3):136.  
154.  Kokanalı MK, Güzel Aİ, Özer İ, Topçu HO, Cavkaytar S, Doğanay M. Pain experienced during and 
after office hysteroscopy with and without intracervical anesthesia. J Exp Ther Oncol. 2014;10(4):243–6.  
155.  Kumar V, Tryposkiadis K, Gupta JK. Hysteroscopic local anesthetic intrauterine cornual block in 
office endometrial ablation: a randomized controlled trial. Fertil Steril. 2016 Feb;105(2):474-480.e1.  
156.  Lau WC, Lo WK, Tam WH, Yuen PM. Paracervical anaesthesia in outpatient hysteroscopy: a 
randomised double-blind placebo-controlled trial. Br J Obstet Gynaecol. 1999 Apr;106(4):356–9.  
157.  Lau WC, Tam WH, Lo WK, Yuen PM. A randomised double-blind placebo-controlled trial of 
transcervical intrauterine local anaesthesia in outpatient hysteroscopy. BJOG Int J Obstet Gynaecol. 2000 
May;107(5):610–3.  
158.  Lukes AS, Roy K, Presthus J, Diamond, Berman J, Konsker. Randomized comparative trial of cervical 
block protocols for pain management during hysteroscopic removal of polyps and myomas. Int J Womens 
Health. 2015 Oct;833.  
159.  Makris N, Xygakis A, Dachlythras M, Prevedourakis C, Michalas S. Mepivacaine Local Cervical 
Anesthesia for Diagnostic Hysteroscopy: A Randomized Placebo-Controlled Study. J Gynecol Surg. 2001 
Mar;17(1):7–11.  
160.  Soriano D, Ajaj S, Chuong T, Deval B, Fauconnier A, Daraï E. Lidocaine spray and outpatient 
hysteroscopy: randomized placebo-controlled trial. Obstet Gynecol. 2000 Nov;96(5 Pt 1):661–4.  
161.  Vercellini P, Colombo A, Mauro F, Oldani S, Bramante T, Crosignani PG. Paracervical anesthesia for 
outpatient hysteroscopy. Fertil Steril. 1994 Nov;62(5):1083–5.  
162.  Wong AY, Wong K, Tang LC. Stepwise pain score analysis of the effect of local lignocaine on 
outpatient hysteroscopy: a randomized, double-blind, placebo-controlled trial. Fertil Steril. 2000 
Jun;73(6):1234–7.  
163.  Zullo F, Pellicano M, Stigliano CM, Di Carlo C, Fabrizio A, Nappi C. Topical anesthesia for office 
hysteroscopy. A prospective, randomized study comparing two modalities. J Reprod Med. 1999 
Oct;44(10):865–9.  
164.  Zupi E, Luciano AA, Marconi D, Valli E, Patrizi G, Romanini C. The use of topical anesthesia in 
diagnostic hysteroscopy and endometrial biopsy. J Am Assoc Gynecol Laparosc. 1994 May;1(3):249–52.  
165.  De Silva PM, Carnegy A, Smith PP, Clark TJ. Vaginoscopy for office hysteroscopy: A systematic 
review & meta-analysis. Eur J Obstet Gynecol Reprod Biol. 2020 Sep;252:278–85.  



 

 
 

 

Page 32 of 34 

166.  Sagiv R, Sadan O, Boaz M, Dishi M, Schechter E, Golan A. A new approach to office hysteroscopy 
compared with traditional hysteroscopy: a randomized controlled trial. Obstet Gynecol. 2006 
Aug;108(2):387–92.  
167.  Christie LE, Picard J, Weinberg GL. Local anaesthetic systemic toxicity. BJA Educ. 2015 
Jun;15(3):136–42.  
168.  De Silva PM, Carnegy A, Graham C, Smith PP, Clark TJ. Conscious sedation for office hysteroscopy: A 
systematic review and meta-analysis. Eur J Obstet Gynecol Reprod Biol. 2021 Nov;266:89–98.  
169.  Academy of Medical Royal Colleges. Safe Sedation Practice for Healthcare Procedures: Standards 
and Guidance. London: Academy of Medical Royal Colleges; 2013.  
170.  American Society of Anesthesiologists. Continuum of Depth of Sedation: Definition of General 
Anesthesia and Levels of Sedation/Analgesia. American Society of Anesthesiologists; 2019.  
171.  Practice Guidelines for Moderate Procedural Sedation and Analgesia 2018: A Report by the 
American Society of Anesthesiologists Task Force on Moderate Procedural Sedation and Analgesia, the 
American Association of Oral and Maxillofacial Surgeons, American College of Radiology, American Dental 
Association, American Society of Dentist Anesthesiologists, and Society of Interventional Radiology. 
Anesthesiology. 2018 Mar 1;128(3):437–79.  
172.  Bingol Tanriverdi T, Koceroglu I, Devrim S, Gura Celik M. Comparison of sedation with 
dexmedetomidine vs propofol during hysteroscopic surgery: Single-centre randomized controlled trial. J 
Clin Pharm Ther. 2019 Apr;44(2):312–7.  
173.  Goswami D, Nisa N, Sharma A, Dadhwal V, Baidya DK, Arora M. Low-Dose Ketamine for Outpatient 
Hysteroscopy: A Prospective, Randomised, Double-Blind Study. Turk J Anaesthesiol Reanim. 2020 
Apr;48(2):134–41.  
174.  Garbin O, Kutnahorsky R, Göllner JL, Vayssiere C. Vaginoscopic versus conventional approaches to 
outpatient diagnostic hysteroscopy: a two-centre randomized prospective study. Hum Reprod Oxf Engl. 
2006 Nov;21(11):2996–3000.  
175.  Guida M, Di Spiezio Sardo A, Acunzo G, Sparice S, Bramante S, Piccoli R, et al. Vaginoscopic versus 
traditional office hysteroscopy: a randomized controlled study. Hum Reprod Oxf Engl. 2006 
Dec;21(12):3253–7.  
176.  Sharma M, Taylor A, di Spiezio Sardo A, Buck L, Mastrogamvrakis G, Kosmas I, et al. Outpatient 
hysteroscopy: traditional versus the “no-touch” technique. BJOG Int J Obstet Gynaecol. 2005 
Jul;112(7):963–7.  
177.  Ngu SF, Cheung VYT, Pun TC. Randomized Study of Vaginoscopy and H Pipelle vs Traditional 
Hysteroscopy and Standard Pipelle. J Minim Invasive Gynecol. 2012 Mar;19(2):206–11.  
178.  Chapa HO, Venegas G. Vaginoscopy compared to traditional hysteroscopy for hysteroscopic 
sterilization. A randomized trial. J Reprod Med. 2015 Feb;60(1–2):43–7.  
179.  Smith P, Kolhe S, O’Connor S, Clark T. Vaginoscopy Against Standard Treatment: a randomised 
controlled trial. BJOG Int J Obstet Gynaecol. 2019 Jun;126(7):891–9.  
180.  Nappi L, Sardo ADS, Spinelli M, Guida M, Mencaglia L, Greco P, et al. A Multicenter, Double-Blind, 
Randomized, Placebo-Controlled Study to Assess Whether Antibiotic Administration Should Be 
Recommended During Office Operative Hysteroscopy. Reprod Sci. 2013 Jul;20(7):755–61.  
181.  Janjua A, Smith P, Dawoud K, Gray J, Clark J. Fatal systemic infection following an outpatient 
hysteroscopic diagnosis of a chronic pyometra: a case report and survey of practice. Eur J Obstet Gynecol 
Reprod Biol. 2015 Nov;194:250–1.  
182.  Guo T, Zeng N, Yang J, Wu P, Liu P, Liu Z, et al. The clinical effects of antibiotic prophylaxis for 
hysteroscopic procedures: A meta-analysis. Medicine (Baltimore). 2019 Aug;98(34):e16964.  
183.  Clark TJ, Middleton LJ, Cooper NA, Diwakar L, Denny E, Smith P, et al. A randomised controlled trial 
of Outpatient versus inpatient Polyp Treatment (OPT) for abnormal uterine bleeding. Health Technol Assess 
Winch Engl. 2015 Jul;19(61):1–194.  
184.  Reinders I, Geomini P, Timmermans A, de Lange M, Bongers M. Local anaesthesia during 
endometrial ablation: a systematic review. BJOG Int J Obstet Gynaecol. 2017 Jan;124(2):190–9.  
185.  Royal College of Obstetricians and Gynaecologists & London School of Hygeine & Tropical Medicine. 
Patterns of Benign Gynaecology Care in English NHS Hospital Trusts 2015-2016 [Internet]. [cited 2022 Aug 
14]. Available from: http://allcatsrgrey.org.uk/wp/download/obstetrics_2/benign-gynae-indicators-report-
2015-16.pdf 





 

 
 

 

 

 

Page 34 of 34 

 
This guideline was produced on behalf of the British Society of Gynaecological Endoscopists and the Royal 
College of Obstetricians and Gynaecologists by: 
Dr PM De Silva BSc(Hons) MRCOG PGCert(MedEd), Birmingham; Mr PP Smith PhD MRCOG, Birmingham; 

Dr NAM Cooper PhD MRCOG, London; Professor TJ Clark MD(Hons) FRCOG, Birmingham 

 

The authors acknowledge the contributions of: Dr A Mahmud PhD MRCOG PGDip(MedEd), Dr H Stevenson 

MRCOG MSc MEd, Dr A Carnegy BMedSc(Hons) MBChB, Miss. L Wilson, and Dr CS Graham BSc(Hons) 

FRCA 
 
Peer reviewers: TBD 
 

Committee lead reviewers were: Dr A Macleod FRCOG, Edinburgh;1 Dr M Madhra MRCOG, Edinburgh; Dr G 
Ahmad FRCOG, Manchester.2 

 
The chair of the Guidelines Committee was: Dr MA Ledingham MRCOG, Glasgow;1 Dr B Magowan FRCOG, 
Melrose;2 Ms N Potdar FRCOG, Leicester;3 Mr A McKelvey MRCOG, Norwich.3 

 
All RCOG guidance developers are asked to declare any conflicts of interest. A statement summarising any 
conflicts of interest for this guideline is available from: https://www.rcog.org.uk/en/guidelines-research-
services/guidelines/gtg59. 
 
The final version is the responsibility of the Guidelines Committee of the RCOG. 

 
The guideline will be considered for update 3 years after publication, with an intermediate assessment of 

the need to update 2 years after publication. 
 
DISCLAIMER 
 
The Royal College of Obstetricians and Gynaecologists produces guidelines as an educational aid to good 
clinical practice. They present recognised methods and techniques of clinical practice, based on published 
evidence, for consideration by obstetricians and gynaecologists and other relevant health professionals. 
The ultimate judgement regarding a particular clinical procedure or treatment plan must be made by the 
doctor or other attendant in the light of clinical data presented by the patient and the diagnostic and 
treatment options available. 
 
This means that RCOG Guidelines are unlike protocols or guidelines issued by employers, as they are not 
intended to be prescriptive directions defining a single course of management. Departure from the local 
prescriptive protocols or guidelines should be fully documented in the patient’s case notes at the time the 
relevant decision is taken. 
 



 

 50 
 

Addendum to Chapter 10 

 

1. The following changes have been made to this updated version of the green-

top guideline since the previous one, published in 2011 (11): 

 

Table 2 – Specific changes to the updated version of the green-top 
guideline since it was published in 2011: 
 

Guideline topics Changes made 
1. Service provision a) Updated guidance was made regarding 

the number and type of ancillary staff 
required based on expert opinion from 
the BSGE ACN (12) 

b) More detailed information has been 
specified regarding the information that 
patients should be provided before, 
during and after their hysteroscopy, 
post-procedural care, the consent 
process and the use of a safety 
checklist based on the publication of the 
RCOG Good Practice Paper in 
Outpatient Hysteroscopy (35) 

c) A new section on training and standards 
was added based on based upon 
current advanced training modules in 
hysteroscopy(36), standards set by the 
BSGE (37) and consensus from the 
BSGE ACN (12) 
 

2. Analgesia a) Guidance regarding analgesia has been 
updated in light of the findings from 
Chapter 3 of this thesis. The guidance 
was previously based upon an 
unpublished systematic review 
containing six RCTs whereas chapter 3 
is a systematic review and meta-
analysis including 22 RCTs. As a result 
new recommendations regarding the 
use of TENS machines and 
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antispasmodic agents has been 
provided which were not present in the 
former guideline 

b) Based on an additional RCT (38) found 
since the publication of Chapter 3, 
further guidance has been provided 
based on the use of inhaled nitrous 
oxide 
 

3. Cervical preparation a) Guidance regarding cervical preparation 
has been updated in light of the findings 
from Chapter 7 of this thesis. The 
guidance was previously based upon an 
unpublished systematic review including 
five RCTs whereas chapter 7 is a 
systematic review and meta-analysis 
including 24 RCTs. As a result, rather 
than stating that there is no benefit at all 
of cervical preparation, we have found 
that whilst there is a reduction in pain 
but an increase in side-effects and 
logistical challenges regarding their 
administration and so clinicians should 
take this into consideration 
 

4. Type of hysteroscope a) No changes have been made to the 
guidance regarding the use of 
diagnostic hysteroscopes in the 
updated version of the green-top 
guideline 

b) Guidance regarding devices that should 
be used regarding operative 
hysteroscopy, which was not present in 
the previous guideline, has been 
provided based on the findings of 
Chapter 9 
 

5. Distension medium a) Guidance regarding distension has 
been updated in light of the findings 
from Chapter 6 of this thesis. The 
guidance was previously based upon a 
systematic review (39) including seven 
RCTs whereas chapter 6 is a 
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systematic review and meta-analysis 
including 24 RCTs. 

b) Clear benefits in the use of saline rather 
than carbon dioxide in terms of pain, 
operative view, side-effects, procedural 
time and satisfaction were found in 
Chapter 6, and so guidance has 
changed to recommend the use of 
saline rather than to leave it to clinician 
preference 

c) There was previously insufficient 
evidence to make recommendations 
regarding the temperature and 
intrauterine distension pressure with 
regards to the administration of saline 
as a distension medium, however, in 
light of the evidence provided by 
Chapter 6, we have been able to make 
new recommendations regarding this 
 

6. Local anaesthesia and 
cervical dilatation 

a) Guidance regarding the use of local 
anaesthesia in the former green-top 
guideline was based on a systematic 
review and meta-analysis (40) that 
included 20 RCTs. This only found a 
significant reduction in pain with the use 
of intracervical and paracervical local 
anaesthesia, with the latter producing a 
greater effect. Updated guidance in this 
area, provided by data from chapter 4 of 
this thesis, a systematic review and 
meta-analysis including 37 RCTs, found 
that all methods of administration led to 
a significant reduction in pain 

b) Chapter 4 also provided data regarding 
pain scores after hysteroscopy, which 
were not collected in the systematic 
review (40) cited by the previous 
guideline 

c) The findings from chapter 4 also 
allowed for recommendations to be 
made regarding the type of local 
anaesthesia and the timing of 
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administration, which were not present 
in the previous guideline 
 

7. Conscious sedation a) Guidance regarding conscious sedation 
was updated in light of the findings from 
Chapter 8 of this thesis. The guidance 
was previously based upon one RCT 
(41) whereas chapter 8 is a systematic 
review and meta-analysis including 
seven RCTs. The updated evidence did 
not show any need to change the 
recommendation that conscious 
sedation should not be routinely 
performed for outpatient hysteroscopy, 
and updated this recommendation in 
line with guidance from the Academy of 
Medical Royal Colleges standards on 
safe sedation practice (42). 

 
8. Vaginoscopy a) Guidance regarding vaginoscopy was 

updated in light of the findings from 
Chapter 5 of this thesis. The guidance 
was previously based a systematic 
review and meta-analysis that included 
six RCTs (43) whereas chapter 5 is a 
systematic review and meta-analysis 
also including seven RCTs; the RCTs 
included are different, as it was felt that 
there were . The updated evidence did 
not show any need to change the 
recommendation that vaginoscopy 
should remain the primary approach for 
hysteroscopy. 

9. Prevention of infection a) This is a new section in the guideline 
based on one RCT (23) and one survey 
of practice (44) 

10. Documentation a) This is a new section in the guideline 
based on expert opinion from the BSGE 
ACN (12) 
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2. The guidance provided under section 4.4 on page 4 of 34 should read 

“Pregnancy should be excluded in all premenopausal and sexually active 

patients who are not using a long-acting reversible (e.g. coil, implant, depot 

etc.) or irreversible form of contraception (e.g. sterilisation)” instead of 

“Pregnancy should be excluded in all patients who are premenopausal and 

sexually active”. 

3. The final recommendation of page 16 of 34 under “9.3 Which local 

anaesthesia should be administered and how should it be given prior to 

outpatient hysteroscopy?” should read “Clinicians should wait at least 2 

minutes after administering short-acting local anaesthetics (e.g. mepivacaine, 

lidocaine and prilocaine) and at least 5 minutes after administering longer 

acting agents (e.g. bupivacaine) require at least 5 minutes before 

commencing hysteroscopy to allow for onset of effect.” 

4. There is an error on page 19 of 34 of the guideline with regards to 

vaginoscopy; seven, rather than six RCTs were included in the systematic 

review referred to based on Chapter 5 of this thesis. 

5. The first research recommendation on page 22 of 34 of the guideline should 

be changed from “Effect of cervical preparation with prostaglandins on pain 

relief and feasibility of outpatient hysteroscopy” to “Identify the specific patient 

groups that would benefit from cervical preparation and determine the effect 

of this benefit to them with regards to side-effects and feasibility.” 

6. Another research recommendation on page 22 of 34 that should be added to 

the current set should be: “Evaluation of the patient characteristics that 

influence pain, side-effects and success in diagnostic and therapeutic 

hysteroscopy”. 
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CHAPTER 2: INTRODUCTION 
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Background 

A first-trimester miscarriage is defined as the loss of a pregnancy less than 14 

weeks’ gestation, affecting as many as 1 in 4 pregnancies (45). As well as 

causing women symptoms such as bleeding and abdominal cramping, such a 

diagnosis carries a significant psychological burden to affected women and their 

partners.  Management comprises expectant, medical or surgical options. 

 

Expectant management, which is the first-line recommended management from 

the National Institute for Health and Care Excellence (NICE) comprises a “watch 

and wait” approach for 7-14 days (46), however, has a success rate of 58% (47). 

Medical management, invariably using vaginal prostaglandins, speeds this 

process up, increasing the chances of success to 81% (47), but risks significant 

uterine cramping and increased blood loss. Surgical treatment involves dilatation 

of the cervical canal followed by blind curettage or vacuum aspiration of 

pregnancy tissue within the uterine cavity. The blind nature of this procedure 

risks incomplete removal of pregnancy tissue, as well as serious complications 

such as uterine perforation (48), however, has the highest success rate of all 

treatment options at 96% (47). The results of a pilot randomised-controlled trial 

aiming to reduce these risks through the comparison of standard suction 

evacuation against ultrasound guided evacuation are awaited (49).  

 

Pregnancy tissue, sometimes referred to as ‘placental remnants’ that remains 

inside the womb despite initial treatment is known as retained products of 

conception (RPOC). It can occur after a first or second trimester miscarriage or 
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after the delivery of a baby. For the purpose of this thesis, the focus will be on 

RPOC that occur following a first trimester miscarriage. 

 

Complications 

The presence of RPOC may be asymptomatic but can often lead to prolonged 

uterine bleeding, pain and infection requiring additional interventions including 

ultrasound scans, antibiotics and repeated medical and/or surgical treatment 

options, for which there is no evidence-based guidance. These additional 

hospital visits, which may necessitate inpatient admission, impose an additional 

burden on women, their partners and an already overburdened healthcare 

service. Furthermore, there is evidence that if left untreated, chronic RPOC can 

cause intrauterine adhesions and endometritis, both of which can delay, or 

permanently adversely affect fertility (7). It is therefore no wonder why the 

diagnosis of RPOC causes great psychological distress to patients and their 

partners in the context of miscarriage (50,51).  

 

Diagnosis 

In the UK, women are only offered a transvaginal ultrasound scan (TVUS) to 

detect RPOC if they present with symptoms following a miscarriage (e.g. 

abnormal vaginal bleeding, pain, vaginal discharge), however in some centres in 

Europe (e.g. Ghent, Belgium; Amsterdam, Netherlands, etc.) women are offered 

this investigation routinely in order to capture those that are asymptomatic due to 

the reproductive morbidity these women may suffer if chronic RPOC are not 

treated promptly. There remain questions over what ultrasound parameters 

should be used to diagnose RPOC (52) and how particularly vascular remnants 
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should be defined and managed (53,54). The endometrial echo complex (EEC), 

refers to the highest sonographic dimension of the endometrium (including that of 

both layers) in the sagittal plane. Whilst the literature describes using a minimum 

cut-off of between 8-13mm, a sensitivity of over 80% is reported when 10mm is 

used as the cut-off (54).  

 

The timing of diagnosis and subsequent treatment is also another area that has 

not been clearly defined. Clinicians should be wary of offering an ultrasound scan 

too soon after a miscarriage as the presence of blood may give a falsely large 

EEC. Additionally, the number of women with RPOC who may pass these with 

their first menstrual period following their miscarriage is unknown, and so again, 

early sonography should be avoided to prevent overdiagnosis and overtreatment. 

Available literature cites the importance of delaying diagnosis and treatment by 

2-3 months following a miscarriage to allow for any pregnancy tissue that would 

have passed naturally to pass, to avoid operating on a soft, gravid uterus (where 

the risk of uterine perforation is greater) and to allow for de-vascularisation of the 

RPOC (in order to improve intraoperative views and reduce periprocedural blood 

loss, both of which reduce the risk of a failed procedure) (55–57). 

 

Current Treatment Options 

There is a lack of consensus regarding how best to manage RPOC after 

miscarriage because evidence-based guidance is absent. Expectant 

management risks delayed return of fertility and the presence of chronic RPOC 

may induce local inflammatory responses making the endometrium vulnerable to 

adhesion formation which may compromise subsequent fertility. Medical 
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management, in similarity, risks incomplete treatment and the need for further 

medical and/or surgical treatment options, and so is not a definitive option. One 

could argue that the risks of uterine perforation and adhesion formation (due to 

injury to the vulnerable pregnant endometrium) are greater with surgical 

evacuation for RPOC when compared to when performed for miscarriage, as the 

performing clinician will make more of an effort to curette all walls of the uterus 

so that pregnancy tissue is not left behind, especially if local inflammatory 

processes have rendered the tissue adherent. 

 

There is clearly great uncertainty regarding the optimal treatment method for 

RPOC with regards to future fertility. A systematic review (58) found that women 

treated with curettage had a pooled prevalence of intrauterine adhesions of 

29.6% (56/189) at second-look hysteroscopy, however, what is unknown is the 

impact of these on subsequent reproductive outcome. Additionally, unfortunately 

no data exists regarding reproductive outcomes following medical or expectant 

treatment of RPOC (58).  

 

Hysteroscopic Management 

The use of hysteroscopy for the treatment of RPOC was first described by 

Goldenberg in 1997 (59), using an inactivated ‘cold’ cutting loop of a 

resectoscope to remove pregnancy tissue under direct vision to avoid inadvertent 

curettage of the endometrium. Whilst electrical energy should generally be 

avoided in order to prevent thermal damage to the endometrium and possibly the 

myometrium, electrocautery has been described in situations where there has 

been adherent tissue and/or excessive bleeding in order to allow for complete 
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uterine evacuation and/or haemostasis (9). Resectoscopes require the use of a 

larger-diameter hysteroscope, typically 8-9mm, and so invariably, this requires 

the use of general anaesthesia to facilitate their use. Tissue retrieval can often 

be challenging as the operator has to trap the RPOC between the loop and the 

hysteroscope and gently remove the device so that tissue is not lost as it is 

removed from the uterus. Therefore multiple insertions and withdrawals of the 

hysteroscope are required which not only prolongs operating times but increases 

the risk of uterine perforation, air emboli and/or cervical trauma (60).  

 

The use of a hysteroscope with a working channel through which ancillary 

instruments, such as miniature hysteroscopic forceps, graspers and scissors, 

has been described although the literature available is much more limited when 

compared to other hysteroscopic techniques (61–63). Although similar 

challenges regarding tissue retrieval exist when compared to the use of 

resectoscopy, these hysteroscopes classically employ a smaller outer diameter 

(≥3.5mm), and so can be used in the outpatient setting, avoiding the additional 

staff and infrastructure required for inpatient surgery under general anaesthesia.  

 

Mechanical hysteroscopic tissue removal systems (mHTRS) represent the latest 

advance in uterine surgery (60). These systems allow for intrauterine pathology, 

such as endometrial polyps and submucous fibroids in addition to RPOC, to be 

directly visualised and simultaneously removed with greater precision and less 

trauma to the endometrium with promising results (64). They are the only 

technology that allow for the continuous removal and aspiration of tissue through 

the use of a small cutting window situated at 90º to the end of an ancillary 
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instrument that is pushed down the existing hysteroscope. As a result there is no 

need to continuously remove and reinsert the hysteroscope to retrieve excised 

tissue, reducing the risk of uterine perforation and/or cervical trauma. In addition, 

because these devices employ a smaller diameter telescope (typically 5-8mm) 

than the outer diameters of most resectoscopes. Furthermore, because they do 

not require the use of electrosurgery that can cause pain, mHTRS are 

successfully used in the outpatient setting (65). 

 

When evaluating a new surgical technique it is important to determine its 

treatment efficacy and risk of complications. A recent systematic review and 

meta-analysis found a pooled complete resection rate of 91% (95% CI 83-96%) 

with the use of hysteroscopy for the treatment of RPOC (66). All sixteen studies, 

apart from one (56) which is discussed later, were retrospective cohort studies 

spanning close to two decades, with great heterogeneity in study populations 

(both in terms of number and characteristics), study settings (and therefore levels 

of analgesia/anaesthesia), hysteroscopic devices and techniques, and study 

quality. What is clear, however, is that the use of mHTRS showed much higher 

complete resection rates than the use of resectoscopy and ancillary instruments 

regardless of the setting, with a minimum pooled resection rate of 93%. Another 

systematic review and meta-analysis, which had the inherent limitations of the 

first, depicted a complication rate of 1.9% (95% CI 0.1%-5.5%) that was limited 

to uterine perforations, cervical trauma, excessive bleeding and fluid overload 

(67). When an outlying study with a high complication rate attributed to the fact 

that the antecedent pregnancy was a birth rather than miscarriage or termination, 

was removed the pooled complication rate was 0.6% (95% CI 0.0-1.5%).  
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The latter systematic review also meta-analysed pregnancy rates following the 

hysteroscopic management of RPOC and where available compared these rates 

against cohort data evaluating uterine curettage (67). Setting aside inherent 

issues when meta-analysing cohort studies with follow-up ranging from 6 to 60 

months, the meta-analysis of 8 retrospective cohort studies involving the use of 

hysteroscopy against three studies that published comparative cohorts, showed 

an increase in pooled conception rates when hysteroscopy was used (81.1% 

(95% CI 75.3-86.8%) vs 65.4% (95%CI 54.1-76.6%)), although this difference 

was not significant. What was interesting, however, was that in the three studies 

that had comparative cohorts (68–70), all showed a significantly shorter time to 

conception with the use of hysteroscopy compared to conventional blind 

curettage. Unfortunately, their results could not be meta-analysed due to the use 

of medians and means to describe the average. This finding could perhaps be 

explained by the significantly lower intrauterine adhesion rate following the use of 

hysteroscopy (29.6%) when compared to curettage (12.8%) (p<0.01) as 

exhibited by another systematic review that also found a tendency to earlier 

conception with the use of hysteroscopy (58).  

 

The best quality data that exists for the use of hysteroscopy for the management 

of RPOC, is a randomised-controlled trial that randomised 84 women with RPOC 

to either the use of the resectoscope or mHTRS, published in 2016 (56). The use 

of a mHTRS was associated with a significantly shorter operating time (6.2 vs 

10.0 minutes; p=0.023). Incomplete resection rates were low occurring in one 

patient in the mHTRS group and two in the resectoscope group. Conception 
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rates following hysteroscopy were not investigated, however, the risk of 

intrauterine adhesions at second-look hysteroscopy were also low as they were 

present in one patient in each group. 

 

Summary 

Current evidence suggests that hysteroscopic resection of RPOC is associated 

with the formation of less intrauterine adhesions, low rates of incomplete 

evacuation, and a shorter time to subsequent conception when compared to 

current surgical treatment. However, these observations are based upon limited 

numbers of small, non-randomised and underpowered studies with poor 

reporting of confounding factors. Since women are most strongly influenced in 

their choice of management by the likelihood of complete evacuation of the 

uterine cavity without impairment of future fertility (10), it is clear that we need 

better evidence to inform patients and clinicians of the potential efficacy of 

hysteroscopic management of RPOC. We therefore designed a pilot RCT to 

compare outpatient hysteroscopic management against standard (expectant, 

medical, or surgical) management of RPOC following first-trimester miscarriage 

in order to determine the feasibility of a future well-powered large multi-centre 

RCT. 
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CHAPTER 3: MATERIALS AND METHODS 
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Study design and oversight 

A parallel-group, unblinded, single centre pilot RCT comparing outpatient 

hysteroscopy against standard treatment (comprising expectant, medical, or 

surgical management) for the management of RPOC diagnosed by routine 

transvaginal ultrasound scan following first-trimester miscarriage was designed. 

Trial process data and clinical outcomes were collected to inform the feasibility 

and design of a future, substantive, full-scale trial. The National Research Ethics 

Service, UK, granted ethical approval (identifier: 20/WM/0287) on the 18th 

December 2020. The trial was registered on clinicaltrials.gov (identifier: 

NCT04751500). The original protocol can be found in Appendix 7.1. 

 

Participants 

Women above the age of 18 years, opting for non-surgical management of their 

miscarriage at ≤14 weeks gestation who were wanting to conceive as soon as 

possible were eligible for recruitment. Women who did not understand written 

and spoken English or had findings suspicious of gestational trophoblastic 

disease or septic miscarriage were excluded.  

 

Plan of Investigation 

All women eligible for recruitment were approached for inclusion into the trial and 

a patient information leaflet (Appendix 7.2) was discussed and given. Written 

informed consent (Appendix 7.3) and baseline assessments (Appendix 7.4) were 

performed on women that agreed to participate. Participants were invited for a 

transvaginal ultrasound scan approximately 8 weeks following their miscarriage 

to determine the presence of RPOC. This was performed using the GE Voluson 
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E8 ultrasound system by a single operator. Images were archived electronically 

for later reference and a written report was generated detailing the endometrial 

thickness, the presence of any mass measured in three dimensions and the 

presence of vascular RPOC when colour doppler was applied with pulse 

repetition frequency (PRF) set at 0.6-0.9kHz.  The presence of an endometrial 

mass or endometrial-echo complex (EEC) ≥10mm was considered to indicate a 

positive diagnosis of RPOC. Written assessments were completed by the 

sonographer and participant at the time of the scan to ascertain feasibility and 

acceptability (Appendices 7.5 and 7.6). Women diagnosed with RPOC were 

randomised in a 1:1 ratio to either outpatient hysteroscopic morcellation or 

standard treatment using a computer-generated online random allocation 

sequence (71). Blinding was not possible due to the nature of the trial.  

 

Outpatient hysteroscopic morcellation was performed using the TruClear™ 5.0 

(Medtronic, Minneapolis, USA) 5mm hysteroscopy system, vaginoscopically, 

without the outer sheath. Patients were advised to take standard doses of 

paracetamol (e.g. 1g) and/or non-steroidal anti-inflammatory medication (e.g. 

ibuprofen 400mg) 30-60 minutes prior to their procedure. Intracervical local 

anaesthesia using mepivacaine was administered beforehand in nulliparous 

patients, or patients deemed to have cervical stenosis at initial vaginoscopy. 

Entonox® (50% nitrous oxide and 50% oxygen) was offered to all women. 

Written assessments were performed to evaluate the feasibility and acceptability 

of outpatient hysteroscopy to the patient and clinician immediately after the 

procedure (Appendices 7.7 and 7.8). Standard treatment comprised an initial 

assessment (telephone or face-to-face) by the lead clinician for early pregnancy 
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at Birmingham Women’s Hospital, which enquired about non-menstrual bleeding, 

menstrual history and post-miscarriage pregnancy test result before reviewing 

the ultrasound images from the 8-week post-miscarriage scan and 

recommending either a further scan, or expectant, medical or surgical 

management of their RPOC, at the discretion of the clinician. Randomised 

women were followed-up at 14 weeks post-randomisation to complete a written 

questionnaire regarding their symptoms, satisfaction of treatment pathway, 

quality of life and healthcare resource use (Appendix 7.9).  

 

All participants were followed-up by telephone at 6 and 12 months post-

ultrasound scan to ascertain clinical pregnancy rates and pregnancy outcomes to 

allow for calculation of time to conception. Participants who were not pregnant or 

who had not had a live birth at 12 months and were still trying to conceive were 

eligible for an outpatient hysteroscopy to determine the presence of and allow for 

the treatment of intrauterine pathology (e.g. intrauterine adhesions, chronic 

RPOC, etc.).  

 

Study data were collected and managed using REDCap electronic data capture 

tools hosted at the University of Birmingham. REDCap (Research Electronic 

Data Capture) is a secure, web-based software platform designed to support 

data capture for research studies (72,73). 

 

Outcomes 

Process and clinical outcomes were collected. Process outcomes, relating to the 

feasibility of the trial, included the number of eligible women that were screened 
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and met the inclusion criteria, the proportion of eligible women that agreed to 

participate, and the attrition rate of the trial interventions and follow-up 

processes. Data were collected to determine why patients declined participation 

or withdrew after agreeing to participate. Further data were collected to 

determine whether the additional trial interventions such as a routine ultrasound 

scan and, where applicable, outpatient hysteroscopy, which are outside of 

standard practice, were acceptable to patients.  

 

Primary clinical outcomes revolved around pregnancy; data regarding clinical 

pregnancy rates and pregnancy outcome (miscarriage, ectopic, live birth etc.) 

were collected from all patients, regardless of whether they were randomised or 

not, to determine any difference in fertility between women with RPOC and 

women without, and also to allow for time to conception to be calculated. 

Secondary clinical outcomes, collected from randomised patients, included 

symptoms associated with RPOC, satisfaction of treatment pathway, quality of 

life assessment, and healthcare resource use at 14 weeks post-randomisation. 

Specific additional data collected at ultrasound scan included the sonographic 

characteristics of RPOC (EEC/mass dimensions and vascularity) and presence 

of a positive urinary pregnancy tests 3 weeks after miscarriage which is 

considered standard practice (46). Specific additional data that were collected 

included findings at hysteroscopy (in those randomised to the intervention and 

where applicable, at 12 months post-ultrasound scan), ease of hysteroscopic 

morcellation (on a 100mm VAS), operative time, and intra-procedural patient 

pain (collected post-procedurally on a 100mm VAS). Where possible, suspected 

RPOC were sent for histological examination (e.g. at hysteroscopy or following 
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surgical management) which were subsequently confirmed if chorionic villi, 

trophoblast, fetal somatic tissue or a combination of these were present. 

 

Data analysis 

No formal sample size calculation was made. We aimed to recruit 40 women 

over a 6-month period as we felt this was an adequate time frame and number to 

understand trial processes and test data collection tools. Summary statistics 

including percentages and means for baseline characteristics and outcome 

measures at each time point are presented. Although this is a feasibility study the 

participants have been presented in the group to which they were randomised. 

The size of the study prevented us from doing reliable analysis to test the effect 

of the intervention on outcomes, so hypothesis testing was avoided.  Analysis 

was initially by intention to treat (ITT), however, after it was found that 

randomised patients achieved the primary clinical outcome (pregnancy) before 

receiving their allocated intervention (e.g. hysteroscopy), we also performed per-

protocol (PP) analysis. Women were excluded from analysis of the primary 

clinical outcome if they were uncontactable or stopped trying to conceive before 

falling pregnant during their 12 month follow-up. 

 

  



 

 73 
 

CHAPTER 4: RESULTS 
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Trial process outcomes 

Participants 

Eligible participants were recruited from the Early Pregnancy Unit and the 

gynaecology ward at Birmingham Women’s Hospital between 31st January 2021 

and 31st July 2021, with follow-up interventions continuing until 2nd November 

2022. A flow diagram outlining the course of patients through the study and 

reasons for declining participation, study withdrawal and loss-to-follow-up can be 

found in Figure 1.  
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The characteristics of randomised patients were generally balanced between the 

two groups but there were some baseline differences. A higher proportion of 

women randomised to standard treatment were diagnosed with missed 

miscarriages (86% vs 52%), were prescribed medical management (67% vs 

48%), had a history of one previous miscarriage (29 vs 14%), intrauterine 

curettage in pregnancy (29% vs 5%) and a lower proportion of women with an 

incomplete miscarriage (10% vs 33%) were randomised to hysteroscopy. More 

women randomised to hysteroscopy had RPOC diagnosed after finding a 

thickened EEC (33% vs 5%) and more women randomised to standard treatment 

had RPOC diagnosed by finding a mass in the uterine cavity (95% vs 67%). 

Vascular RPOC were more common in women randomised to standard 

treatment (57% vs 38%). 

 

Routine transvaginal ultrasound scan 8 weeks post-miscarriage 

A routine transvaginal ultrasound scan, performed 8 weeks after a miscarriage 

was considered very acceptable by 124 patients (98%), somewhat acceptable by 

1 patient (1%) and very unacceptable by 1 patient (1%). All women (n=126) 

recommended this investigation to other women. 

 

Outpatient hysteroscopy for treatment of RPOC 

21 women were randomised to outpatient hysteroscopy, however, 3 women 

became pregnant following their ultrasound scan, so 18 women underwent 

hysteroscopy. The mean time from miscarriage to hysteroscopy was 70.9+/-8.0 

days. 13/18 women (72%) who had a hysteroscopy underwent morcellation of 

suspected RPOC, however, this was confirmed histologically in only 6 women 
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(33%), one of whom was also diagnosed with endometritis and treated with oral 

antibiotics. Five of these women were diagnosed as having RPOC at ultrasound 

scan based on an endometrial mass and the other had an EEC of 12mm. The 

mean ease of morcellation of suspected RPOC on a 100mm VAS (where the 

higher the number, the easier the morcellation) was 96.4+/-6.3. The mean 

operating time (and standard deviation) for all cases was 3.8 minutes +/- 245 

seconds, which increased to a mean of 4.8 minutes +/- 268 seconds in cases 

where suspected RPOC were morcellated. Hysteroscopy was successful in all 

cases apart from one patient in whom the procedure was stopped after 427 

seconds as she was too uncomfortable to continue. This was successfully 

treated at her next hysteroscopy two weeks later which took 254 seconds. Her 

ultrasound scan showed an endometrial mass, where the largest dimension was 

34mm and was noted as being “particularly cystic and vascular”.  

 

Data regarding pain and acceptability were recorded in 17/18 patients, as one 

patient left without completing the questionnaire. Mean intraprocedural pain 

recorded on a 100mm VAS, was 46.59+/-25.56. 13 patients (76%) found the 

procedure very acceptable and 4 (24%) found it somewhat acceptable. 15 

patients (88%) stated that they would have the same treatment again and four 

patients (24%) would request that the procedure be performed under general 

anaesthesia if needed again. One patient had a vasovagal episode following 

hysteroscopy requiring hospital ward admission but was discharged after two 

hours; no other complications were encountered. 
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Standard treatment for treatment of RPOC 

21 patients with RPOC were randomised to standard treatment. 19 patients had 

one telephone consultation, one patient had two telephone consultations, six 

patients were invited for a face-to-face appointment and two patients had two 

face-to-face appointments. Another transvaginal ultrasound scan was performed 

in seven patients, one of whom had two ultrasound scans. 16 patients (76%) 

were recommended expectant management for their RPOC, one of whom 

required manual vacuum aspiration under local anaesthesia as expectant 

management failed. Five patients (24%) were recommended surgical 

management for their RPOC, of whom four underwent manual vacuum aspiration 

under local anaesthesia and one underwent surgical suction curettage under 

general anaesthesia as per patient choice. Histology was confirmed in all six 

patients who underwent surgical management; all of whom were originally 

diagnosed as having RPOC based on finding an endometrial mass at ultrasound 

scan. Three patients (21%) were given oral antibiotics for a lower genital tract 

infection, of whom one was given a prescription outside of the trial processes. 

 

Clinical outcomes 

Primary outcome - pregnancy  

The four women who conceived before their post-miscarriage ultrasound scan, 

as displayed in Figure 1, had a live birth. Two women who were found to have an 

early viable pregnancy diagnosed at their post-miscarriage ultrasound also had a 

live birth.  
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Table 2 depicts the pregnancy outcomes of women with RPOC (according to 

their treatment) and women without RPOC. Both intention-to-treat and per-

protocol analyses have been performed based on the inclusion/exclusion, 

respectively, of the three patients that were randomised to hysteroscopy but 

could not undergo this intervention as they fell pregnant beforehand. 

 

Table 2 also shows women the proportion of women eligible for a hysteroscopy 

at 12 months and their hysteroscopic findings, as well as reasons for not 

undergoing the procedure in those that were eligible. The majority of intrauterine 

and/or isthmic/cervical canal adhesions that were found (n= 6/7; 86%) were in 

women randomised to standard treatment, of whom two had a manual vacuum 

aspiration and four had expectant management. The one woman with RPOC 

experienced two further miscarriages over the 12-month follow-up period. 
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Table 2: Pregnancy outcomes and 12 month hysteroscopy findings 

 

 

 

 

Table  – P e nancy outcomes and 2 month hys erosco y fi dings  
 

      RPOC No RPOC 

    

OPH (n=20) 
[ITT] 

OPH (n=17) 
[PP] 

ST (n=20) (n=75) 

Pregnant (n,%)     14 (70%) 11 (65%) 13 (65%) 60 (80%) 
Mean time to 
conception in 
days (+/-SD)     142+/-95 171+/-85 153+/-106 143+/-102 
Method of 
conception (n, %) Natural   14 (100%) 11 (100%) 12 (92%) 57 (95%) 
  IVF   0 (0%) 0 (0%) 1 (8%) 3 (5%) 
Pregnancy 
outcome (n, %) Ongoing   6 (43%) 6 (55%) 3 (23%) 16 (27%) 

 

Miscarriage   3 (21%) 3 (27%) 4 (31%) 19 (32%) 

Livebirth 
Ectopic 

  
  

5 (36%) 
0 (0%) 

2 (18%)  
0 (0%) 

6 (46%) 
0 (0%) 

25 (42%) 
0 (0%) 

Mean gestation 
of ongoing 
pregnancy in 
weeks (+/- SD)    24.3+/-8.4 14.7+/-11.7 24.4+/-10.8 
12-month 
hysteroscopy Eligible (N)   7/91 

5/74 
1/2 
0 

1/2‡ 

9/112 25/343 
  Declined (n/N)   2/95 6/256 
  Findings Normal (n/N) 1/7 18/19 
   Adhesions (n/N)† 6/7 1/19 
    RPOC (n/N) 0 0 
 

1,22 patients who had miscarriages had ongoing pregnancies at 12 months 
36 patients who had miscarriages had ongoing pregnancies at 12 months, 1 who had a miscarriage had a 
copper coil inserted between their 6 and 12 month follow-up, 1 who had a miscarriage DNA their 12 month 
follow-up and 1 DNA their 12 month follow-up (the last 2 patients attended their 6 month follow-up) 
41 patient fell pregnant between follow-up and hysteroscopy, 1 declined hysteroscopy and 3 DNA 
51 patient fell pregnant between follow-up and hysteroscopy and 1 DNA 
61 patient fell pregnant between follow-up and hysteroscopy and 5 DNA 
 
†Adhesions were present in at least one from the following (i) body of the uterus, (ii) uterine isthmus (iii) 
cervical canal 
‡This was diagnosed on hysteroscopy, where morcellation of RPOC were confirmed histologically. This patient 
had two additional miscarriages over her 12-month follow-up period. 
 
Legend 
RPOC: retained products of conception, OPH: outpatient hysteroscopy, ST: standard treatment, SD: standard 
deviation, IVF: in-vitro fertilisation, RPOC: retained products of conception, MVA: manual vacuum aspiration, LA: 
local anaesthesia; ITT: intention-to-treat; PP: per protocol; DNA: did not attend 
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Secondary outcomes - symptoms, satisfaction, quality of life and healthcare 

resource use 

Table 3 shows the symptom data collected at the 8-week post miscarriage 

diagnosis ultrasound scan as well as the symptom, quality of life, satisfaction and 

healthcare resource use data at the 14-week follow-up. 

 

More women with RPOC had non-menstrual bleeding (13/42 (31%) vs 14/84 

(17%)), vaginal discharge (5/42 (12%) vs 5/84 (6%)) and a positive urinary 

pregnancy test 3 weeks after miscarriage (15/42 (36%) vs 15/76 (20%)) 

compared to women without RPOC. More women without RPOC reported the 

return of menses following their miscarriage by the time they had their ultrasound 

scan when compared to women with RPOC (73/84 (87%) vs 29/42 (69%)).  
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to regularity of periods (8.4+/-3.2 vs 8.6+/-3.5), the proportion of women who had 

an acceptable bleeding pattern (11/12 (85%) vs 16/19 (84%)) and proportion of 

women with new abdominal pain (2/13 (15%) vs 4/19 (21%)) remained balanced 

between groups. Mean overall health on a 100-point scale (81.9+/-13.9 vs 

74.8+/-17.1), mean number of days off work (10.4+/-11.9 vs 11.9+/-19.4), mean 

treatment pathway satisfaction on a 100mm VAS (89.9+/-13.3 vs 89.3+/-14.5) 

was also balanced between groups. Healthcare resource use across all 

parameters from the diagnosis of miscarriage to 14 weeks post-randomisation 

(mean number of primary care (0.38+/-0.65 vs 0.47+/-0.90), emergency 

department (0 vs 0.11+/-0.32) and early pregnancy unit admissions (0.62+/-0.77 

vs 1.37+/-1.74) and number of patients admitted to hospital overnight (1 vs 2)) 

was higher in women randomised to standard treatment, although it must be 

noted that there was significant overlap in standard deviations across both 

groups.  
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CHAPTER 5: DISCUSSION 
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Main findings 

158 eligible patients were identified for inclusion into this single centre study over 

a six-month period. Only 6% (9/158) of eligible patients declined participation and 

of those that agreed participation, only 15% (23/149) failed to attend an 

ultrasound scan.  Randomisation was acceptable to all patients, with no loss-to-

follow-up after group allocation except for those that fell pregnant before 

hysteroscopy who were excluded. As a result, per-protocol analysis was 

performed for pregnancy outcomes in addition to intention-to-treat analysis. Both 

trial interventions (post-miscarriage transvaginal ultrasound scan and outpatient 

hysteroscopy) were highly acceptable (>99%) to patients and were successful 

without any serious complications occurring (e.g. uterine perforation). Nearly a 

quarter (10/42; 24%) of randomised patients failed to provide secondary outcome 

data relating to symptoms, quality of life and health care resource use at 14 

weeks. However, at 6 and 12 months, only 9% (11/126) of patients could not 

provide us with our primary clinical outcome i.e. pregnancy data.  

 

This RCT was a feasibility study and as such the small number of patients 

randomised to each group meant that the study was not powered to show a 

clinical difference in terms of pregnancy rates, pregnancy outcomes and time to 

conception, which reinforces the need for a larger clinical study.  It should be 

noted that, 8/28 (29%) of patients undergoing a follow up outpatient 

hysteroscopy because of a non-successful pregnancy outcome at 12 months had 

pathology (all in the form of intrauterine and/or isthmic/cervical canal adhesions) 

and 6/8 of these women with pathology were randomised to standard treatment. 

These findings are in agreement with existing systematic reviews of 
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observational data where the use of hysteroscopy is associated with less 

intrauterine adhesions (58). Women randomised to hysteroscopy attended the 

hospital fewer times than women randomised to standard treatment. Finally, 

clinicians should be aware that women diagnosed with RPOC have positive 

outcomes, regardless of the treatment they had, with 60% (n=24/40) of patients 

having an ongoing pregnancy or live birth at 12 months. In addition, all patients 

who became pregnant before attending their trial intervention ended with a live 

birth; four patients fell pregnant before their ultrasound scan and three patients 

fell pregnant prior to hysteroscopic treatment of their RPOC. 

 

 

Strengths and limitations 

This is the first RCT investigating hysteroscopy against a control for the 

treatment of RPOC to investigate pregnancy outcome. It provides important data 

in order to help determine the feasibility and design (including power 

calculations) of a full-scale, well-powered, substantive, multi-centre RCT. 

Although it is known that the risk of formation of intrauterine adhesions is greater 

in women who were treated with surgical management compared to 

hysteroscopy for RPOC (58), this is the first data available that points towards 

the reproductive implications of such adhesions. 

 

Our sample size was too small to make strong clinical conclusions but was 

sufficient to test feasibility. Despite randomisation, there were imbalances 

between groups with respect to the type of miscarriage, management of 

miscarriage, the number of patients who had a previous miscarriage, the number 
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of patients who had previous uterine curettage in pregnancy, the description of 

RPOC at diagnosis. However, these imbalances reflected the small sample 

rather than deficiencies in the third-party randomisation schedule.  

 

There was a relatively low proportion of histologically confirmed RPOC in women 

who underwent hysteroscopy (n=6/18; 33%) which could have been as a result 

of too low a threshold to diagnose RPOC at ultrasound scan using EEC. The 

follow-up questionnaire at 14 weeks had much higher loss-to-follow-up rates 

compared to the other trial follow-up processes which may have been due to the 

need to perform a face-to-face consultation in order to complete the 

questionnaire. Healthcare resource use questions were asked based on time 

since miscarriage rather than time since treatment of RPOC so it was difficult to 

ascertain if the reduction in healthcare visits (to primary care, the emergency 

department, secondary care etc.) was as result of baseline differences or as a 

result of randomisation. 

 

Implications of findings on a future substantive trial 

The high numbers of eligible patients in this single centre study in addition to the 

low attrition rates at each point, high acceptability of trial interventions and high 

follow-up rates for the primary clinical outcome demonstrate that a full-scale, 

well-powered, substantive, multi-centre RCT evaluating the management of 

RPOC after first trimester miscarriage with a focus on pregnancy outcomes is 

feasible. 
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There are, however, some considerations that should take place before such a 

trial is designed: 

1. Randomisation led to imbalances in some baseline characteristics between 

groups and as the prevalence of RPOC is influenced by gestation at 

miscarriage, miscarriage type and initial treatment, impact of RPOC is 

influenced by size and vascularity, and future fertility is influenced by age, 

BMI and number of previous miscarriages. All of these factors cannot be 

controlled by stratification and so it may be prudent to exclude patients who 

have other contributing factors to adverse pregnancy outcome regardless of 

the presence of RPOC (e.g. age >40 years, BMI >35, women with recurrent 

miscarriage).  

2. The low ratio of suspected to histologically confirmed RPOC at hysteroscopy 

has been previously identified across a number of studies (58). The lack of 

specific parameters to diagnose RPOC on ultrasound scan may have led to 

a higher number of false positive diagnoses; whilst we used a minimum EEC 

of 10mm, there is increasing literature to suggest that a cut-off of 15mm 

should be used. This study showed that in the 12 women who had positive 

histological diagnoses of RPOC (6 at hysteroscopy and 6 after surgical 

curettage), 11 were diagnosed after finding an endometrial mass and one 

was diagnosed due to a thickened EEC. It may therefore be worth redefining 

the criteria for RPOC based on an endometrial mass rather than a thickened 

EEC in order to achieve less false positive diagnoses of RPOC at ultrasound 

scan if this study is to be modified for a substantive trial in the future. In 

agreement with a randomised trial comparing loop resection to hysteroscopic 

morcellation for RPOC (56), which found a lack of uniformity between 
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hysteroscopic and histological diagnoses, it is clear that there needs to be 

agreement between the histopathologist and research team regarding the 

histological definition of RPOC, including the classification of decidua alone, 

in addition to chorionic villi, trophoblast, and fetal somatic tissue.  

3. All patient-facing questionnaires should be clear in order to avoid reporter 

bias and should be available to complete online, with an email reminder, to 

reduce the attrition rates associated with the 14-week follow-up.  

4. Questions regarding healthcare resource use should be specific to treatment 

allocation and further qualitative data should be ascertained to find out why 

patients sought healthcare outside of trial processes (e.g. primary 

care/emergency department attendances). In order to provide more 

contextual data regarding healthcare resource use, researchers should 

consider using contemporary cost-based analyses.  

5. Since patients are most strongly influenced in their miscarriage management 

by the probability of success of the treatment and its influence on future 

pregnancy outcome (10), researchers must carefully consider what a future 

substantive study should be powered for when determining the primary 

clinical outcome. Based on the findings of this study, it may be worthwhile 

setting the primary clinical outcome as live births within a two year 

timeframe, especially as a number of patients had ongoing pregnancies at 12 

months and between their 12 month follow-up and subsequent hysteroscopy. 

6. There are many components of this study that ran smoothly based on the 

fact that this is a single-centre study with myself running the study on a day-

to-day basis with a strong research team that has capacity to scan and 

organise hysteroscopies that are outside of standard clinical practice. If this 
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were to be developed into a multi-centre study at different NHS trusts, then 

the following considerations should take place: 

a. Do trusts have the staffing, expertise, scan capacity and 

organisation to ensure that women who agree to participate receive 

an ultrasound scan 8 weeks after their miscarriage? 

b. Do trusts have the staffing, expertise, hysteroscopy capacity and 

organisation to ensure that women who are randomised to 

hysteroscopy receive their hysteroscopy approximately as soon as 

possible (and ideally within two weeks) after randomisation? 

c. How will trusts ensure that patients who agree to be scanned 8 

weeks after their miscarriage as part of the trial do not receive any 

intervention (investigations or treatment) too early as part of local 

practice, therefore necessitating exit from the trial? 

d. In order for there to be uniformity in how the standard management 

arm patients are treated across different centres, an algorithm-style 

approach should be considered. One proposal is that if patients are 

symptomatic or have RPOC ≥2cm then they should be offered 

either medical or surgical management unless they have symptoms 

suggesting of infection (e.g. offensive discharge, abdominal pain, 

pyrexia etc.) at which point surgical management should be 

offered. If patients are managed conservatively or medically then 

an ultrasound scan should be considered two weeks later to 

determine the efficacy of the treatment given. If RPOC are still 

present at this scan then surgical management could be offered. 
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e. Do trusts/the sponsor have the ability to allocate a researcher to 

call all included patients regarding pregnancy outcomes, bearing in 

mind that many patients will require more than one phone call due 

to unavailability? If not, then researchers should consider the use of 

timed emails sent to patients to register pregnancies/pregnancy 

outcomes, however, with the acceptance that completion rates may 

be lower. 
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CHAPTER 6: CONCLUSION  
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The results from this pilot RCT show that performing a full-scale, well-powered, 

substantive, multi-centre RCT investigating outpatient hysteroscopy against 

standard treatment in the future is feasible and clinically relevant, with high 

patient acceptability rates of proposed additional interventions. Consideration 

should be made regarding randomisation to ensure baseline and sonographic 

characteristics are balanced between groups. Not all parameters can be 

controlled by stratification and so eligibility criteria should be carefully considered 

to exclude patients who have other risk factors that would lead to potentially 

adverse pregnancy outcomes outside of a diagnosis of RPOC. The parameters 

used to diagnose RPOC at ultrasound scan should be carefully considered to 

reduce the risk of false positive diagnoses. Histological criteria for RPOC 

diagnosis should be uniform amongst gynaecologists and histopathologists to 

reduce false negative diagnoses at histopathology. Where possible, participants 

should be able to complete follow-up questionnaires online to reduce attrition 

rates. Women randomised to standard treatment should be offered a 

hysteroscopy to check for intrauterine adhesions if they have not had a 

successful pregnancy after 12 months, however, follow-up of ongoing 

pregnancies should continue past 12 months to ascertain their outcome. Should 

a substantive multi-centre RCT be performed in the future, researchers should 

consider the logistical challenges posed by additional scans and hysteroscopies 

which will be required within certain timeframes. Finally, researchers should 

consider adopting an algorithm for the management of patients randomised to 

standard treatment to ensure equity amongst centres. 
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PART 4: DISCUSSION 
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CHAPTER 1: SUMMARY OF FINDINGS AND 

IMPLICATIONS FOR CLINICAL PRACTICE 
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Introduction 

This thesis constitutes a comprehensive body of research which utilises mixed 

methodologies in order to firstly, investigate the optimal method of undertaking 

outpatient hysteroscopy in order to provide safe, acceptable, and efficacious care 

for women and to secondly, investigate the novel role of outpatient hysteroscopy 

to treat retained products of conception following miscarriage as outlined by ‘Part 

1: Introduction’. In this chapter, the findings from ‘Part 2: Best Practice in 

Outpatient Hysteroscopy’ and ‘Part 3: A Novel Application of Outpatient 

Hysteroscopy in the Management of Miscarriage’ are summarised and their 

implications for clinical practice are discussed.  

 

Best Practice in Outpatient Hysteroscopy 

Chapter 1 outlined the need to provide a new evidence-based guideline for the 

provision of outpatient hysteroscopy in the UK since the last one was produced 

over a decade ago. Chapter 2 focused on the methodology used to answer 

questions explored by the guideline, outlining specific details of the searches 

used in the nine systematic reviews. 

 

Chapter 3 identified the role of analgesic agents/adjuncts for the reduction of 

pain during outpatient hysteroscopy (24). This systematic review and meta-

analysis showed that analgesia reduced pain both during and after the 

procedure. Non-steroidal anti-inflammatory drugs (NSAIDs) and transcutaneous 

electrical nerve stimulation (TENS) devices were the only agents to reduce pain 

both during and after hysteroscopy, without increasing the risk of side-effects, 

namely vasovagal episodes and drowsiness. Based on available evidence, we 



 

 98 
 

therefore recommend clinicians to communicate to patients the importance of 

taking an oral NSAID (in standard doses which are readily available over the 

counter), one hour before their hysteroscopy appointment. Where NSAIDs are 

contraindicated, clinicians should consider using TENS devices instead, which 

are far less readily available.  

 

Chapter 4 described the role of local anaesthesia for outpatient hysteroscopy 

(25). Whilst we demonstrated a reduction in pain both during and after 

hysteroscopy after the administration of local anaesthesia, meta-analysis did not 

take into account the vaginoscopic approach which has been demonstrated in 

chapter 5 to be superior to using a vaginal speculum as a minimum to perform 

hysteroscopy. Therefore, any potential benefits of local anaesthesia 

administration that involve a speculum may be offset by the use of smaller 

diameter hysteroscopes utilising a ‘no touch’ vaginoscopic technique. 

Injectable/topical local anaesthesia administration to the cervix is therefore 

recommended where cervical dilatation is anticipated, for example with the use 

of larger-diameter scopes (≥5mm) or in women with cervical stenosis. 

Intracornual fundal anaesthesia demonstrated a significant reduction in 

intraprocedural pain during endometrial ablation, although data were limited to 

one trial, and so this should be considered in this context (74).  

 

Chapter 5 demonstrated the superiority of vaginoscopy to the traditional 

approach (which utilises a vaginal speculum as a minimum) to performing 

outpatient hysteroscopy, in terms of pain, operative time and risk of vasovagal 

episodes and so should be the gold-standard approach, with the use of a 
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speculum reserved for when vaginoscopy fails or local cervical anaesthesia is 

required. 

 

Chapter 6 aimed to identify the optimal distension medium type, pressure and 

temperature for outpatient hysteroscopy (31). We found that higher quality trials 

provided evidence that pain was reduced with the use of saline compared to 

carbon dioxide. Using normal saline also led to a lower chance of unsatisfactory 

images, shorter procedural times, fewer side-effects and the ability to perform 

operative hysteroscopy to allow for a “see-and-treat” service, and so was 

recommended over carbon dioxide as the distension medium of choice. Lower 

uterine distension pressures invariably caused less pain, however led to a higher 

risk of unsatisfactory views and we concluded that the minimum distension 

pressure to achieve a satisfactory view should be used. Warming saline may be 

considered as it left women feeling more satisfied with their hysteroscopy, 

although there was no demonstrable reduction in pain. 

 

Chapter 7 identified an absence of data regarding the routine use of cervical 

dilatation in order to reduce the pain associated with outpatient hysteroscopy and 

found that although cervical preparation using vaginal prostaglandins reduced 

pain during outpatient hysteroscopy, it was associated with a significant increase 

in side-effects, namely abdominal pain and genital tract bleeding (32). In 

addition, one trial investigating the timing of administration found that pain was 

only significantly reduced when vaginal prostaglandins were given 12 rather than 

3 hours prior to hysteroscopy (75). It is therefore difficult to recommend their use 

in the context of smaller-diameter scopes (<5mm) which allow for the 
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vaginoscopic approach. Where vaginoscopy fails, the use of injectable or topical 

local anaesthesia and cervical dilatation is recommended instead of cervical 

preparation which is associated with significantly more side-effects when 

compared to placebo and involves logistical barriers to their administration. 

 

Chapter 8 outlined the role of conscious sedation for the reduction of pain 

associated with outpatient hysteroscopy (33). Intravenous conscious sedation 

showed no benefit compared to their controls with regards to pain and led to a 

higher risk of adverse events, including dizziness and vasovagal episodes. 

Although inhaled conscious sedation showed a reduction in pain in one study 

(76), the incidence of side-effects were not reported. The lack of high-quality data 

available and the lack of benefit exemplified by available studies could not allow 

us to recommend the use of conscious sedation for outpatient hysteroscopy, 

especially when the risks of oversedation can lead to potentially life-threatening 

complications.  

 

Chapter 9 identified the equipment used for operative outpatient hysteroscopy 

that conferred the least pain (34). We showed that mechanical, rather than 

electrical energy, conferred less pain and so we recommend the use of 

hysteroscopic tissue retrieval systems and inactivated ancillary instruments (e.g. 

cold scissors) rather than miniature bipolar electrosurgery to remove intrauterine 

pathology (e.g. endometrial polyps) in the outpatient setting.  

 

Chapter 10 consists of the updated national, evidence-based ‘green-top’ 

guideline regarding how outpatient hysteroscopy services should be organised 
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and how hysteroscopy should be conducted in the outpatient setting. The 

guideline features previously published systematic reviews found in chapters 3-9, 

with additional articles cited where applicable that have been published since the 

searches were performed. Novel changes that were made since the last 

guideline and were not contained within the previous chapters encompassed 

minimum staffing recommendations, pre-procedural care (information, consent, 

safety checklist), post-procedural care (information, facilities), training & 

standards, the role of antimicrobial prophylaxis, documentation and auditable 

topics. 

 

A Novel Application of Outpatient Hysteroscopy in the 

Management of Miscarriage 

Chapter 1 defined the author roles for the HYsteroscopic Miscarriage 

MaNagement (HYMMN) trial that formed this part of the PhD thesis. 

 

Chapter 2 identified the burden of retained products of conception (RPOC) 

following miscarriage and the lack of evidence regarding how best they should 

be diagnosed and treated. It highlighted the potential role of hysteroscopy, only 

investigated thus far in observational studies, which have highlighted that 

hysteroscopy leads to a shorter time to conception, higher rates of complete 

evacuation and lower rates of intrauterine adhesion formation.  

 

Chapter 3 outlined the design of a pilot randomised controlled trial, the 

HYsteroscopic Miscarriage MaNagement (HYMMN) trial, investigating the use of 
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outpatient hysteroscopy against standard treatment options for the treatment of 

RPOC following diagnosis on routine ultrasound 8 weeks post-miscarriage.  

 

Chapter 4 depicted the results of the HYMMN trial. Although the trial was not 

powered to detect significant differences in time to pregnancy, pregnancy 

outcomes and clinical pregnancy rates, it did, however, show that a full-scale, 

substantive, multi-centre trial is feasible due to the high number of eligible and 

willing participants within 6 months of recruitment, high acceptability of trial 

interventions and low rates of attrition. 

 

Chapter 5 summarised the main findings from the HYMMN trial before discussing 

its strengths and limitations and providing recommendations if the trial were to be 

modified as a full-scale, multi-centre, substantive trial. There are some important 

considerations that should be made regarding the eligibility criteria, potential 

stratification, criteria for diagnosis of RPOC sonographically and histologically, 

how patients should be followed-up to reduce attrition rates, primary clinical 

outcome and follow-up duration. Further considerations were recommended 

based on upscaling the trial; these included resource and staffing availability with 

regards to ultrasound facilities and hysteroscopy, and the protocolisation of the 

standard management arm to ensure equity of treatment amongst centres. 
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CHAPTER 2: RECOMMENDATIONS FOR FUTURE 

RESEARCH & DEVELOPMENT 
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Analgesia  

There is a lack of availability of transcutaneous electrical nerve stimulation 

(TENS) machines in outpatient hysteroscopy units in the UK (12). Further 

qualitative data is required to understand the reason for this with regards to 

feasibility, expense and acceptability. 

 

Local anaesthesia 

Conventional pair-wise meta-analysis was utilised multiple times to provide 

multiple pooled effect estimates, with comparisons provided between local 

anaesthetic agents against nil or placebo. Future research in evidence synthesis 

for local anaesthesia in outpatient hysteroscopy should consider utilising network 

meta-analysis in order to provide head-to-head comparisons of agents that were 

compared against nil or placebo in their original randomised controlled trials, in 

order to provide a hierarchy of routes and/or agents. 

 

Vaginoscopy 

Although the superiority of vaginoscopy to the use of a speculum and local 

injectable cervical anaesthesia has been demonstrated by only one randomised 

controlled trial (77), the role of local anaesthesia which is instilled into the 

distension medium and administered through to the uterus transcervically and 

vaginoscopically requires further exploration. 
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Distension media 

There was insufficient data to show a clinically meaningful reduction in pain when 

warmed saline was administered compared to room temperature saline, although 

satisfaction was improved. Further higher-quality, large randomised trials are 

required to definitively determine the role of warming saline to body temperature, 

a simple and easily implementable intervention, for the reduction of pain and 

improvement in satisfaction associated with outpatient hysteroscopy. 

 

Cervical preparation 

Further research is required to determine the specific agent, dose and timing of 

administration of cervical preparation in women who have a failed procedure due 

to severe cervical stenosis, because this is the only context in which a cervical 

preparation may be beneficial in contemporary practice. 

 

Conscious sedation 

Inhalational agents are commonplace in the Emergency Department, where 

Methoxyflurane (78) has been used as an important adjunct in pain management 

for traumatic injuries, such as fractures and dislocations, with promising effects 

(79). This simple device is safe, patient-administered, handheld, disposable and 

does not require the presence of an anaesthetist due to the inability to over-

sedate. This may have a promising role in reducing the procedural pain 

associated with operative hysteroscopic procedures such as endometrial 

ablations which are known to have higher pain scores than diagnostic 

procedures alone (5).  

 



 

 106 
 

Instrumentation for diagnostic hysteroscopy 

Off-set angle lenses allow for the angle of view to be manipulated without moving 

the hysteroscope, which may be advantageous in women who have distorted 

anatomy due to factors such as obesity, fibroids, uterine anomalies etc. Using 

such lenses requires variation in technique compared to that when using a more 

intuitive 0º lens in order to avoid causing trauma to the cervical canal and 

endometrium which can cause additional pain during insertion and removal of the 

hysteroscope. Further research is required to compare the use of an off-set 

angle against a 0º lens with regards to operator and patient-reported outcomes. 

 

Instrumentation for operative and therapeutic hysteroscopy 

Endometrial ablation devices that have been trialled are no longer up-to-date 

because many of those evaluated are no longer commercially available (34). 

Research is urgently needed to compare the newer so called “third generation”, 

smaller diameter, faster ablative devices that have been designed to confer less 

pain where outcomes related to pain, satisfaction and feasibility should be 

reported in addition to efficacy with regards to alleviating heavy menstrual 

bleeding.  

 

Antimicrobial prophylaxis  

There are still some clinicians that advocate for the use of antibiotic prophylaxis 

for endometrial ablation (12), for which there are no data available. Endometrial 

ablation has the highest rate of post-procedural infection at 4.8% (95% CI 0.6%-

16.1%) (80). Further research is required to ascertain up-to-date figures in light 



 

 107 
 

of contemporary ablative devices and the role of prescribing antibiotics at the 

time of ablation to reduce this risk. 

 

Hysteroscopic management of retained products of conception 

A pilot RCT of 42 women comparing outpatient hysteroscopic mechanical tissue 

removal against standard treatment for retained products of conception after first 

trimester miscarriage demonstrated that a full-scale, well-powered, substantive, 

multicentre randomised controlled trial is feasible. Such a study is urgently 

required in order to determine if hysteroscopy leads to a higher conception and 

live birth rate, shorter time to subsequent conception and lower rates of 

intrauterine adhesions in women who fail to have a positive pregnancy outcome 

at the end of follow-up.   



 

 108 
 

CHAPTER 3: CONCLUSION 
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Research and technical innovation in outpatient hysteroscopy are rapidly 

evolving and the application of hysteroscopy in ambulatory gynaecology is 

widening.  The National Institute of Health and Care Excellence (NICE) has 

recently published guidance in 2018 on the management of heavy menstrual 

bleeding which affects up to 25% of women of reproductive age and accounts for 

12% of all gynaecology referrals in the UK (81,82). This guidance states that 

outpatient hysteroscopy should now take precedence over ultrasound where 

endometrial pathology is suspected, allowing for diagnosis and treatment to 

occur at the same sitting (81). This change in guidance has predicted to require a 

huge investment in outpatient hysteroscopy services in the UK, increasing the 

number of annual hysteroscopies three-fold, from 5000 to 15000 (82). It is 

therefore timely that the first half of this doctoral thesis accrued and critically 

appraised all relevant and up-to-date randomised trial data investigating the 

provision and performance of outpatient hysteroscopy in order to inform a highly-

coveted, national, ‘green-top’ evidence-based guideline on behalf of the Royal 

College of Obstetricians & Gynaecologists (RCOG) and the British Society for 

Gynaecological Endoscopy (BSGE) in the UK. Where there were gaps in 

research to answer important clinical questions, these were addressed through 

the acquisition of expert opinion from members of the BSGE Ambulatory Care 

Network (ACN) (12). The work in this doctoral thesis has resulted in the 

production of an evidence-based clinical guideline for one of the most common 

surgical interventions in contemporary gynaecology and has therefore concretely 

and meaningfully impacted clinical practice on a large scale. 

 



 

 110 
 

This thesis also identified a paucity of evidence for the care of women who have 

retained products of conception (RPOC) following miscarriage. Due to advances 

in the miniaturisation of hysteroscopes and the emergence of mechanical 

hysteroscopic tissue retrieval systems (mHTRS), this thesis showed that 

hysteroscopic treatment of RPOC is a safe, effective and feasible method of 

removing RPOC in the outpatient setting. The latter half of this doctoral thesis 

that comprises the pilot RCT, shows that a substantive, well-powered, 

multicentre RCT comparing outpatient hysteroscopy against standard treatment 

in order to improve subsequent pregnancy outcomes, is clinically relevant and 

highly feasible. 
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APPENDIX 1: SEARCH STRATEGIES FOR THE 

SYSTEMATIC REVIEWS 

 

A1.1: Search strategy for the systematic review and meta-

analysis of analgesia for pain control during outpatient 

hysteroscopy 

 

1.1a Medline (1950 to August 2019) 

1. HYSTEROSCOPY/ 

2. (hysteroscop*).ti,ab 

3. (vaginoscop*).ti,ab 

4. (1 OR 2 OR 3) 

5. exp ANALGESIA/ 

6. exp ANALGESICS/ 

7. (analges*).ti,ab 

8. (5 OR 6 OR 7) 

9. (4 AND 8) 

10. (outpatient OR office OR ambulatory).ti,ab 

11. (9 AND 10) 

 

1.1b EMBASE (1980 to August 2019) 

1. HYSTEROSCOPY/ 

2. (hysteroscop*).ti,ab 

3. (vaginoscop*) 
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4. (1 OR 2 OR 3) 

5. exp ANALGESIA/ 

6. exp ANALGESIC AGENT/ 

7. (analges*).ti,ab 

8. (5 OR 6 OR 7) 

9. (4 AND 8) 

10. (outpatient OR office OR ambulatory).ti,ab 

11. (9 AND 10) 

 

1.1c CINAHL (1981 to August 2019) 

1. HYSTEROSCOPY/ 

2. (hysteroscop*).ti,ab 

3. (vaginoscop*) 

4. (1 OR 2 OR 3) 

5. ANALGESIA/ 

6. “ANALGESICS, OPIOID”/ 

7. “ANALGESICS, NONNARCOTIC”/ 

8. ANALGESICS/ 

9. (analges*).ti,ab 

10. (5 OR 6 OR 7 OR 8 OR 9) 

11. (4 AND 10) 

12. (outpatient OR office OR ambulatory).ti,ab 

13. (11 AND 12) 

 

1.1d The Cochrane Library (Cochrane Central Register of Controlled Trials) 
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1. hysteroscopy AND “analgesia” 

 

 

A1.2: Search strategy for the systematic review and meta-

analysis of local anaesthesia for pain control during outpatient 

hysteroscopy 

 

1.2a Medline (1950 to October 2019) 

1. HYSTEROSCOPY/ 

2. (hysteroscop*).ti,ab 

3. (vaginoscop*).ti,ab 

4. (1 OR 2 OR 3) 

5. exp “ANESTHETICS, LOCAL”/ 

6. exp “ANESTHESIA, LOCAL”/ 

7. (local anesthe*).ti,ab 

8. (local anaesthe*).ti,ab 

9. (local infiltrat*).ti,ab 

10. (5 OR 6 OR 7 OR 8 OR 9) 

11. (4 AND 10) 

12. (outpatient OR office OR ambulatory).ti,ab 

13. (11 AND 12) 

 

1.2b EMBASE (1980 to October 2019) 

1. HYSTEROSCOPY/ 

2. (hysteroscop*).ti,ab 
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3. (vaginoscop*).ti,ab 

4. (1 OR 2 OR 3) 

5. exp “LOCAL ANESTHETIC AGENT”/ 

6. exp “LOCAL ANESTHESIA”/ 

7. (local anesthe*).ti,ab 

8. (local anaesthe*).ti,ab 

9. (local infiltrat*).ti,ab 

10. (5 OR 6 OR 7 OR 8 OR 9) 

11. (4 AND 10) 

12. (outpatient OR office OR ambulatory).ti,ab 

13. (11 AND 12) 

 

1.2c CINAHL (1950 to October 2019) 

1. HYSTEROSCOPY/ 

2. (hysteroscop*).ti,ab 

3. (vaginoscop*).ti,ab 

4. (1 OR 2 OR 3) 

5. exp “ANESTHESIA, LOCAL”/ 

6. TETRACAINE/ 

7. PROCAINE/ 

8. PRILOCAINE/ 

9. LIDOCAINE/ 

10. “ETHYL CHLORIDE”/ 

11. “EMLA CREAM”/ 

12. COCAINE/ 
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13. BUPIVACAINE/ 

14. BENZOCAINE/ 

15. “ANESTHETICS, LOCAL”/ 

16. (local anesthe*).ti,ab 

17. (local anaesthe*).ti,ab 

18. (5 OR 6 OR 7 OR 8 OR 9 OR 10 OR 11 OR 12 OR 13 OR 14 OR 15 OR 16 

OR 17) 

19. (4 AND 18) 

20. (outpatient OR office OR ambulatory).ti,ab 

21. (19 AND 20) 

 

1.2d The Cochrane Library (Cochrane Central Register of Controlled Trials) 

1. hysteroscopy AND “anaesthesia” 

 

 

A1.3: Search strategy for the systematic review and meta-

analysis of hysteroscopic approach for pain control during 

outpatient hysteroscopy 

 

1.3a Medline (1950 to December 2019) 

1. HYSTEROSCOPY/ 

2. (hysteroscop*).ti,ab 

3. (vaginoscop*).ti,ab 

4. (no*touch*)ti,ab 

5. (1 OR 2) 
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6. (3 OR 4) 

7. (5 AND 6) 

8. (outpatient OR office OR ambulatory).ti,ab 

9. (7 AND 8) 

 

1.3b EMBASE (1980 to December 2019) 

1. HYSTEROSCOPY/ 

2. (hysteroscop*).ti,ab 

3. (vaginoscop*).ti,ab 

4. (no*touch*)ti,ab 

5. (1 OR 2) 

6. (3 OR 4) 

7. (5 AND 6) 

8. (outpatient OR office OR ambulatory).ti,ab 

9. (7 AND 8) 

 

1.3c CINAHL (1950 to December 2019) 

1. HYSTEROSCOPY/ 

2. (hysteroscop*).ti,ab 

3. (vaginoscop*).ti,ab 

4. (no*touch*)ti,ab 

5. (1 OR 2) 

6. (3 OR 4) 

7. (5 AND 6) 

8. (outpatient OR office OR ambulatory).ti,ab 
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9. (7 AND 8) 

 

1.3d The Cochrane Library (Cochrane Central Register of Controlled Trials) 

1. hysteroscopy AND “vaginoscopy” 

 

 

A1.4: Search strategy for the systematic review and meta-

analysis of the effect of distension media on pain control during 

outpatient hysteroscopy 

 

1.4a Medline (1950 to January 2020) 

1. HYSTEROSCOPY/ 

2. (hysteroscop*).ti,ab 

3. (vaginoscop*).ti,ab 

4. (1 OR 2 OR 3) 

5. “SODIUM CHLORIDE”/ 

6. “CARBON DIOXIDE”/ 

7. GLYCINE 

8. “GLYCINE AGENTS”/ 

9. MANNITOL/ 

10. SORBITOL/ 

11. exp “SALINE SOLUTION, HYPERTONIC”/ 

12. GLUCOSE/ 

13. DEXTRANS/ 

14. (distension medi*).ti,ab 
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15. (saline).ti,ab 

16. (sodium chloride).ti,ab 

17. (carbon dioxide).ti,ab 

18. (glycine).ti,ab 

19. (mannitol).ti,ab 

20. (sorbitol).ti,ab 

21. (dextrans).ti,ab 

22. (glucose).ti,ab 

23. (dextrose).ti,ab 

24. (uter* AND disten*).ti,ab 

25. (5 OR 6 OR 7 OR 8 OR 9 OR 10 OR 11 OR 12 OR 13 OR 14 OR 15 OR 16 

OR 17 OR 18 OR 19 OR 20 OR 21 OR 22 OR 23 OR 24) 

26. (4 AND 25) 

27. (office OR outpatient OR ambulatory).ti,ab 

28. (26 AND 27) 

 

1.4b EMBASE (1980 to January 2020) 

1. HYSTEROSCOPY/ 

2. (hysteroscop*).ti,ab 

3. (vaginoscop*).ti,ab 

4. (1 OR 2 OR 3) 

5. “SODIUM CHLORIDE”/ 

6. “CARBON DIOXIDE”/ 

7. GLYCINE/ 

8. “GLYCINE AGENTS”/ 
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9. MANNITOL/ 

10. SORBITOL/ 

11. GLUCOSE/ 

12. DEXTRAN/ 

13. (distension medi*).ti,ab 

14. (saline).ti,ab 

15. (sodium chloride).ti,ab 

16. (carbon dioxide).ti,ab 

17. (glycine).ti,ab 

18. (mannitol).ti,ab 

19. (sorbitol).ti,ab 

20. (dextrans).ti,ab 

21. (glucose).ti,ab 

22. (dextrose).ti,ab 

23. (uter* AND disten*).ti,ab 

24. (5 OR 6 OR 7 OR 8 OR 9 OR 10 OR 11 OR 12 OR 13 OR 14 OR 15 OR 16 

OR 17 OR 18 OR 19 OR 20 OR 21 OR 22 OR 23) 

25. (4 AND 24) 

26. (office OR outpatient OR ambulatory).ti,ab 

27. (25 AND 26) 

 

1.4c CINAHL (1950 to January 2020) 

1. HYSTEROSCOPY/ 

2. (hysteroscop*).ti,ab 

3. (vaginoscop*).ti,ab 
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4. (1 OR 2 OR 3) 

5. “SODIUM CHLORIDE”/ 

6. “CARBON DIOXIDE”/ 

7. “NORMAL SALINE”/ 

8. GLYCINE/ 

9. “GLYCINE AGENTS”/ 

10. MANNITOL/ 

11. SORBITOL/ 

12. ‘HYPERTONIC SOLUTIONS”/ 

13. GLUCOSE/ 

14. DEXTRANS/ 

15. (distension medi*).ti,ab 

16. (saline).ti,ab 

17. (sodium chloride).ti,ab 

18. (carbon dioxide).ti,ab 

19. (glycine).ti,ab 

20. (mannitol).ti,ab 

21. (sorbitol).ti,ab 

22. (dextrans).ti,ab 

23. (glucose).ti,ab 

24. (dextrose).ti,ab 

25. (uter* AND disten*).ti,ab 

26. (5 OR 6 OR 7 OR 8 OR 9 OR 10 OR 11 OR 12 OR 13 OR 14 OR 15 OR 16 

OR 17 OR 18 OR 19 OR 20 OR 21 OR 22 OR 23 OR 24 OR 25) 

27. (4 AND 26) 
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28. (office OR outpatient OR ambulatory).ti,ab 

29. (27 AND 28) 

 

1.4d The Cochrane Library (Cochrane Central Register of Controlled Trials) 

1. hysteroscopy AND “distension media” 

 

 

A1.5: Search strategy for the systematic review and meta-

analysis of the effect of cervical dilatation and cervical 

preparation on pain control during outpatient hysteroscopy 

 

1.5a Medline (1950 to March 2020) 

1. HYSTEROSCOPY/ 

2. (hysteroscop*).ti,ab 

3. (vaginoscop*).ti,ab 

4. (1 OR 2 OR 3) 

5. “CERVICAL RIPENING’/ 

6. exp PROSTAGLANDINS/ 

7. exp ESTROGENS/ 

8. exp PROGESTINS/ 

9. exp LAMINARIA/ 

10. exp MIFEPRISTONE/ 

11. (prostaglandin).ti,ab 

12. (oestrogen).ti,ab 

13. (estrogen).ti,ab 
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14. (progest*).ti,ab 

15. (laminaria).ti,ab 

16. (mifepristone).ti,ab 

17. (dilapan).ti,ab 

18. (cervi* AND prep*).ti,ab 

19. (cervi* AND ripe*).ti,ab 

20. (cervi* AND dilat*).ti,ab 

21. (5 OR 6 OR 7 OR 8 OR 9 OR 10 OR 11 OR 12 OR 13 OR 14 OR 15 OR 16 

OR 17 OR 18 OR 19 OR 20) 

22. (4 AND 21) 

23. (outpatient OR office OR ambulatory).ti,ab 

24. (22 AND 23) 

 

1.5b EMBASE (1980 to March 2020) 

1. HYSTEROSCOPY/ 

2. (hysteroscop*).ti,ab 

3. (vaginoscop*).ti,ab 

4. (1 OR 2 OR 3) 

5. exp “UTERINE CERVIX DILATATION”/ 

6. “UTERINE CERVIX RIPENING”/ 

7.  exp PROSTAGLANDIN/ 

8. exp ESTROGEN/ 

9. exp GESTAGEN/ 

10. exp LAMINARIA/ 

11. exp MIFEPRISTONE/ 
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12. exp DILAPAN/ 

13. (prostaglandin).ti,ab 

14. (oestrogen).ti,ab 

15. (estrogen).ti,ab 

16. (progest*).ti,ab 

17. (laminaria).ti,ab 

18. (mifepristone).ti,ab 

19. (dilapan).ti,ab 

20. (cervi* AND prep*).ti,ab 

21. (cervi* AND ripe*).ti,ab 

22. (cervi* AND dilat*).ti,ab 

23. (5 OR 6 OR 7 OR 8 OR 9 OR 10 OR 11 OR 12 OR 13 OR 14 OR 15 OR 16 

OR 17 OR 18 OR 19 OR 20 OR 21 OR 23) 

24. (4 AND 23) 

25. (outpatient OR office OR ambulatory).ti,ab 

26. (24 AND 25) 

 

1.5c CINAHL (1950 to March 2020) 

1. HYSTEROSCOPY/ 

2. (hysteroscop*).ti,ab 

3. (vaginoscop*).ti,ab 

4. (1 OR 2 OR 3) 

5. “CERVIX DILATATION AND EFFACEMENT”/ 

6. exp PROSTAGLANDINS/ 

7. exp PROGESTERONE/ 
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8. exp ESTROGENS/ 

9. exp MIFEPRISTONE/ 

10. (prostaglandin).ti,ab 

11. (oestrogen).ti,ab 

12. (estrogen).ti,ab 

13. (progest*).ti,ab 

14. (laminaria).ti,ab 

15. (mifepristone).ti,ab 

16. (dilapan).ti,ab 

17. (cervi* AND prep*).ti,ab 

18. (cervi* AND ripe*).ti,ab 

19. (cervi* AND dilat*).ti,ab 

20. (5 OR 6 OR 7 OR 8 OR 9 OR 10 OR 11 OR 12 OR 13 OR 14 OR 15 OR 16 

OR 17 OR 18 OR 19) 

21. (4 AND 20) 

22. (outpatient OR office OR ambulatory).ti,ab 

23. (21 AND 22) 

 

1.5d The Cochrane Library (Cochrane Central Register of Controlled Trials) 

1. hysteroscopy AND “cervical” 
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A1.6: Search strategy for the systematic review and meta-

analysis of the effect of conscious sedation on pain control 

during outpatient hysteroscopy 

 

1.6a Medline (1950 to October 2020) 

1. HYSTEROSCOPY/ 

2. (hysteroscop*).ti,ab 

3. (vaginoscop*).ti,ab 

4. (1 OR 2 OR 3) 

5. exp “CONSCIOUS SEDATION’/ 

6. exp “HYPNOTICS AND SEDATIVES”/ 

7. (sedati*).ti,ab 

8. (hypno*).ti,ab 

9. (5 OR 6 OR 7 OR 8) 

10. (4 AND 9) 

11. (office OR outpatient OR ambulatory).ti,ab 

12. (10 AND 11) 

 

1.6b EMBASE (1980 to October 2020) 

1. HYSTEROSCOPY/ 

2. (hysteroscop*).ti,ab 

3. (vaginoscop*).ti,ab 

4. (1 OR 2 OR 3) 

5. “CONSCIOUS SEDATION’/ 

6. exp “HYPNOTIC SEDATIVE AGENT”/ 
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7. (sedati*).ti,ab 

8. (hypno*).ti,ab 

9. (5 OR 6 OR 7 OR 8) 

10. (4 AND 9) 

11. (office OR outpatient OR ambulatory).ti,ab 

12. (10 AND 11) 

 

1.6c CINAHL (1950 to October 2020) 

1. HYSTEROSCOPY/ 

2. (hysteroscop*).ti,ab 

3. (vaginoscop*).ti,ab 

4. (1 OR 2 OR 3) 

5. “CONSCIOUS SEDATION’/ 

6. exp “HYPNOTIC SEDATIVE AGENT”/ 

7. (sedati*).ti,ab 

8. (hypno*).ti,ab 

9. (5 OR 6 OR 7 OR 8) 

10. (4 AND 9) 

11. (office OR outpatient OR ambulatory).ti,ab 

12. (10 AND 11) 

 

1.6d The Cochrane Library (Cochrane Central Register of Controlled Trials) 

1. hysteroscopy AND “conscious sedation” 
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A1.7: Search strategy for the systematic review and meta-

analysis of the effect of different diagnostic hysteroscopes on 

pain control during outpatient hysteroscopy 

 

1.7a Medline (1950 to December 2020) 

1. HYSTEROSCOPY/ 

2. (hysteroscop*).ti,ab 

3. (vaginoscop*).ti,ab 

4. HYSTEROSCOPES/ 

5. (rigid).ti,ab 

6. (flex*).ti,ab 

7. (diameter).ti,ab 

8. (size).ti,ab 

9. (angle).ti,ab 

10. (1 OR 2 OR 3 OR 4) 

11. (5 OR 6 OR 7 OR 8 OR 9) 

12. (10 AND 11) 

13. (office OR outpatient OR ambulatory).ti,ab 

14. (12 AND 13) 

 

1.7b EMBASE (1980 to December 2020) 

1. HYSTEROSCOPY/ 

2. (hysteroscop*).ti,ab 

3. (vaginoscop*).ti,ab 

4. HYSTEROSCOPE/ 
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5. ‘RIGID HYSTEROSCOPE’/ 

6. ‘FLEXIBLE HYSTEROSCOPE’/ 

7. (rigid).ti,ab 

8. (flex*).ti,ab 

9. (diameter).ti,ab 

10. (size).ti,ab 

11. (angle).ti,ab 

12. (1 OR 2 OR 3 OR 4) 

13. (5 OR 6 OR 7 OR 8 OR 9 OR 10 OR 11) 

14. (12 AND 13) 

15. (office OR outpatient OR ambulatory).ti,ab 

16. (14 AND 15) 

 

1.7c CINAHL (1950 to December 2020) 

1. HYSTEROSCOPY/ 

2. (hysteroscop*).ti,ab 

3. (vaginoscop*).ti,ab 

4. (1 OR 2 OR 3) 

5. (rigid).ti,ab 

6. (flex*).ti,ab 

7. (diameter).ti,ab 

8. (size).ti,ab 

9. (angle).ti,ab 

10. (5 OR 6 OR 7 OR 8 OR 9) 

11. (4 AND 10) 
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12. (office OR outpatient OR ambulatory).ti,ab 

13. (11 AND 12) 

 

1.7d The Cochrane Library (Cochrane Central Register of Controlled Trials) 

1. “hysteroscopy” 

 

 

A1.8: Search strategy for the systematic review and meta-

analysis of the effect of different therapeutic interventions on 

pain control during outpatient hysteroscopy 

 

1.8a Medline (1950 to January 2021) 

1. HYSTEROSCOPES/ 

2. HYSTEROSCOPY/ 

3. (hysteroscop*).ti,ab 

4. “ENDOMETRIAL ABLATION TECHNIQUES”/ 

5. (endometri* AND ablation).ti,ab 

6. (outpatient OR office OR ambulatory).ti,ab 

7. (1 OR 2 OR 3 OR 4 OR 5) 

8. (6 AND 7) 

 

1.8b EMBASE (1980 to January 2021) 

1. HYSTEROSCOPY/ 

2. HYSTEROSCOPE/ 

3. (hysteroscop*)ti,ab 
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4. “ENDOMETRIUM ABLATION”/ 

5. (endometri* AND ablation).ti,ab 

6. (outpatient OR office OR ambulatory).ti,ab 

7. (1 OR 2 OR 3 OR 4 OR 5) 

8. (6 AND 7) 

 

1.8c CINAHL (1950 to January 2021) 

1. HYSTEROSCOPY/ 

2. (hysteroscop*).ti,ab 

3. “ENDOMETRIAL ABLATION TECHNIQUES”/ 

4. (endometri* AND ablation).ti,ab 

5. (outpatient OR office OR ambulatory).ti,ab 

6. (1 OR 2 OR 3 OR 4) 

7. (5 AND 6) 

 

1.8d The Cochrane Library (Cochrane Central Register of Controlled Trials) 

1. hysteroscop* 

2. endometri* AND ablation 

3. outpatient OR office OR ambulatory 

4. #1 OR #2 

5. #3 AND #4 
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A1.9: Search strategy for the systematic review and meta-

analysis of the effect of antimicrobial prophylaxis on the 

prevention of infection attributed to outpatient hysteroscopy 

 

1.9a Medline (1950 to December 2020) 

1. HYSTEROSCOPY/ 

2. (hysteroscop*).ti,ab 

3. (vaginoscop*).ti,ab 

4. exp “PELVIC INFECTION’/ OR INFECTION/ OR SEPSIS/ 

5. exp ENDOMETRITIS/ 

6. exp “REPRODUCTIVE TRACT INFECTIONS’/ 

7. (infection).ti,ab 

8. (endometritis).ti,ab 

9. exp “ANTI-BACTERIAL AGENTS’/ 

10. (antibiotic*).ti,ab 

11. exp PYOMETRA/ 

12. (pyometra).ti,ab 

13. (office OR outpatient OR ambulatory).ti,ab 

14. (1 OR 2 OR 3) 

15. (4 OR 5 OR 6 OR 7 OR 8 OR 9 OR 10 OR 11 OR 12) 

16. (13 AND 14 AND 15) 

 

1.9b EMBASE (1980 to December 2020) 

1. HYSTEROSCOPY/ 

2. (hysteroscop*).ti,ab 
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3. (vaginoscop*).ti,ab 

4. INFECTION/ OR exp “INTRAUTERINE INFECTION”/ OR SEPSIS/ OR exp 

UROGENITAL TRACT INFECTION” 

5. (infection).ti,ab 

6. exp ENDOMETRITIS/ 

7. (endometritis OR pyometra).ti,ab 

8. exp “FEMALE GENITAL TRACT INFECTION”/ 

9. exp PYOMETRA/ 

10. exp “ANTIBIOTIC AGENT”/ 

11. (antibiotic*).ti,ab 

12. (office OR outpatient OR ambulatory).ti,ab 

13. (1 OR 2 OR 3) 

14. (4 OR 5 OR 6 OR 7 OR 8 OR 9 OR 10 OR 11) 

16. (12 AND 13 AND 14) 

 

1.9c CINAHL (1950 to December 2020) 

1. HYSTEROSCOPY/ 

2. (hysteroscop*).ti,ab 

3. (vaginoscop*).ti,ab 

4. INFECTION/ OR SEPSIS/ 

5. exp PYOMETRA/ 

6. (infection OR endometritis OR pyometra).ti,ab 

7. exp ANTIBIOTICS/ 

8. (antibiotic*).ti,ab 

9. (office OR outpatient OR ambulatory).ti,ab 
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10. (1 OR 2 OR 3) 

11. (4 OR 5 OR 6 OR 7 OR 8) 

12. (9 AND 10 AND 11) 

 

1.9d The Cochrane Library (Cochrane Central Register of Controlled Trials) 

1. hysteroscop* 

2. infection OR antibiotic 

3. #1 AND #2 
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APPENDIX 2: QUESTIONS AND ANSWERS TO 

THE VIRTUAL POLLS FROM THE BRITISH 

SOCIETY FOR GYNAECOLOGICAL ENDOSCOPY 

(BSGE) AMBULATORY CARE NETWORK (ACN) 

MEETING HELD ON  2021 

  



 

 145 
 

1. Regarding preoperative information, should all patients receive written 
information? (n=116) 
• It is mandatory (hysteroscopy should not go ahead if information was not 

provided) – 42% (n=49) 

• It is ideal (hysteroscopy can still proceed if not provided) – 54% (n=63) 

• It is not necessary as all information can be given on the day – 3% (n=4) 

 

2. Regarding patient consent: (n=116) 
• All patients should give written consent – 69% (n=80) 

• All patients should give written OR verbal consent – 31% (n=36) 

 

3. Regarding safety checks, units should use a checklist e.g. specifically 
adapted WHO surgical safety checklist in all patients: (n=116) 
• Yes – 85% (n=99) 

• No – 15% (n=17) 

 

4. How many support workers should there be as a minimum for 
diagnostic OPH? (n=140) 
• 1 – 14% (n=19) 

• 2 – 83% (n=116) 

• 3 – 4% (n=5) 

• 4 – 0% 

• >4 – 0% 

 

5. How many support workers should there be as a minimum for operative 
OPH? (n=140) 

• 1 – 6% (n=8) 

• 2 – 63% (n=88) 

• 3 - 29% (n=41) 

• 4 – 2% (n=3) 

• >4 – 0% 

 

6. Should there be at least one registered nurse present? (n=140) 
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• Yes – 91% (n=128) 

• No – 9% (n=12) 

 

7. Regarding documentation, are you using: (n=126) 

• A standardised written proforma – 45% (n=57) 

• A standardised computerised/digital proforma – 28% (n=35) 

• Free-text written documentation – 17% (n=21) 

• Free-text computerised/digital proforma – 10% (n=13) 

 

8. Should the guideline make recommendations regarding caseload for 
hysteroscopists (i.e. the number of cases done per year): (n=62) 

• Yes – 69% (n=43) 

• No – 31% (n=19) 

 

9. What is the acceptable minimum caseload: (n=62) 
• A minimum caseload is not required – 21% (n=13) 

• 0-50 – 16% (n=10) 

• 50-99 – 40% (n=25) 

• 100+ - 13% (n=21) 

• The minimum threshold should be higher than what is stated – 2% 

(n=1) 

 

10. After giving local anaesthesia, do you then remove the speculum and/or 
tenaculum, to allow for vaginoscopy? (n=106) 
• Yes routinely – 42% (n=45) 

• Yes often – 21% (n=22) 

• Yes rarely – 11% (n=12) 

• No – 25% (n=27) 

 

11. Do you administer antibiotics for endometrial ablation? (n=102) 
• Yes, routinely –  18% (n=18) 

• Yes, in selected cases – 14% (n=14) 

• No – 68% (n=70) 
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12. What should be documented at hysteroscopy? (Answers below collated 
from free-text / verbal responses) 
 

a. Pre-procedurally: 

i. Confirm 3 identifiers 

ii. Chaperone 

iii. Date of clinic 

iv. Consent 

v. Indication 

vi. Has GA been offered? 

vii. Analgesia taken? 

viii. UPT? 

ix. Allergies 

x. Anxiety scale at the beginning and discussion with the patient 

how to minimise this prior to proceeding with the procedure 

 

b. Procedural: 

i. Diagnostic or therapeutic? 

ii. Size and type of scope 

iii. Distention medium used 

iv. Angle of scope 

v. Pain score 

vi. Cervical dilatation? 

vii. Local anaesthesia? 

viii. Approach (Vaginoscopy or speculum) 

ix. Biopsy done? 

x. Whether coil fitted? 

xi. Whether switched to operative and details of this 

xii. Abx? 

xiii. Complications  

xiv. Fluid balance 

 

c. Post-procedurally 

i. Findings including whether ostia seen and any abnormalities 
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ii. Pictures including ostia 

iii. Combination of images and simple diagrams 

iv. Impression  

v. Print out to GP/patient 

vi. Option of electronically download images which can be stored 

directly in the patient record electronically  

vii. Digital format of documentation to be standardized by BSGE 

which can be used  nationally which can be shared for research 

and audit 

viii. Pain score should be collected and to be reliable we discussed 

this should be done by a nurse/HCA away from the 

hysteroscopist to avoid bias 

ix. Assessment of pain score and tolerability 
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APPENDIX 3: SUPPLEMENTAL FIGURES FOR 

PART 2, CHAPTER 3 – ANALGESIA  
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A3.3: Supplemental Fig. 2. Effect of vaginoscopy on pain control 

during office hysteroscopy according to the hysteroscope's 

diameter 
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APPENDIX 4: SUPPLEMENTAL FIGURES FOR 

PART 2, CHAPTER 4 – LOCAL ANAESTHESIA 
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A4.1: Supplemental Table 1. Study characteristics: details of the 

interventions, data presented and control variables for all 

included studies. 

 

 

PCB: paracervical block, ICB: intracervical block, TC: transcervical instillation, 

TOP: topical cervical application, ICOB: intracornual block, CO2: carbon dioxide, 

NS: normal saline, PO: oral, SL: sublingual, IV: intravenous, IM: intramuscular, 

PR: rectal, PV: vaginal, He: Hegar number, h= hour, mmHg: millimeters of 

Mercury, Y: yes, N: not used, SD: standard deviation, SE: standard error, IQR: 

interquartile range, Italics: not used as control 
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APPENDIX 5: SUPPLEMENTAL FIGURES FOR 

PART 2, CHAPTER 6 – DISTENSION MEDIUM 

TYPE, PRESSURE AND TEMPERATURE 
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A5.1: Supplemental Fig 1. Forest plot of unsatisfactory 

hysteroscopic examinations for studies randomising women 

according to distension media type. 

 

 

A5.2: Supplemental Fig 2. Graph of the percentage of 

satisfactory hysteroscopic examinations at specified distension 

media pressures for studies randomizing women according to 

distension media pressure. 

 

Supplemental Fig. 1

Forest plot of unsatisfactory hysteroscopic examinations for studies randomizing women according to distension media type.

Graph the percentage of satisfactory y e oscopic xaminations a spe fied dis nsion media pressu es fo stud
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A5.5: Supplemental Fig 5: Forest plot of patient satisfaction 

scores for studies randomizing women according to distension 

media type 

 

  

Supplemental Fig. 5

Forest plot of patient satisfaction scores for studies randomizing women according to distension media type.
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APPENDIX 6: SUPPLEMENTAL FIGURES FOR 

PART 2, CHAPTER 7 – CERVICAL DILATATION 

AND PREPARATION 
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A6.1: Supplemental Fig 1. PRISMA flow diagram depicting the 

study selection process. 
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A6.2: Supplemental Fig 2. Study quality of included studies, 

based on the Risk of Bias 2 (RoB 2) tool. 
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A6.3: Supplemental Fig 3. Effect of cervical preparation on post-

procedural pain, according to the agent administered. 

 

 

A6.4: Supplemental Fig 4. Effect of misoprostol on intra-

procedural pain, according to menopausal status. 

 

 

A6.5: Supplemental Fig 5. Effect of misoprostol on intra-

procedural pain, according to parity. 
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A6.6: Supplemental Fig 6. Effect of misoprostol on intra-

procedural pain, according to approach. 

 

 

A6.7: Supplemental Fig 7. Effect of misoprostol on intra-

procedural pain, according to route of administration. 
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A6.8: Supplemental Fig 8. Effect of cervical preparation on the 

ease of hysteroscopic entry, according to the agent 

administered. 

 

 

A6.9: Supplemental Fig 9. Effect of cervical preparation on 

cervical dilatation achieved prior to hysteroscopy, according to 

the agent administered. 
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A6.10: Supplemental Fig 10. Effect of cervical preparation on the 

need for additional cervical dilatation prior to hysteroscopy, 

according to the agent administered. 

 

 

A6.11: Supplemental Fig 11. Effect of cervical preparation on 

procedural time, according to the agent administered. 
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A6.12: Supplemental Fig 12. Effect of 200 micrograms vs 400 

micrograms vaginal misoprostol, given as a cervical 

preparation, on intra-procedural pain. 

 

 

A6.13: Supplemental Fig 13. Effect of 200 micrograms vs 400 

micrograms vaginal misoprostol, given as a cervical 

preparation, on ease of hysteroscopic entry. 

 

 

A6.14: Supplemental Fig 14. Effect of 200 micrograms vs 400 

micrograms vaginal misoprostol, given as a cervical 

preparation, on procedural time. 

 

 



 

 174 
 

A6.15: Supplemental Table 1. Detailed summary of included 

study characteristics. 
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A6.16: Supplemental Table 2. Distribution of specific side-effects 

according to the cervical preparation administered. 

 

  

Table S2. Distribution of specific side-effects according to the cervical preparation administered 

 
Genital Tract 

Bleeding 
Abdominal 

Pain/Cramping Nausea Diarrhoea Pyrexia/Fever Vomiting 
Unspecified 

GI Symptoms Vasovagal Shivering 
Blurred 

vision Total 
Misoprostol 68 50 42 22 8 7 6 3 4 0 210 

Dinoprostone 0 7 5 2 3 0 0 0 0 0 17 
Placebo 29 38 30 5 1 3 2 4 1 1 114 

 
GI = gastrointestinal 
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1. Summary of Proposal 

Pregnancy t ssue can be found rema n ng n the womb n up to 20% of women fo ow ng a 
m scarr age. These “reta ned products of concept on” (RPOC), wh ch are d agnosed by 
transvag na  u trasound, can cause pro onged b eed ng, pa n, nfect on, mpa red fert ty and 
therefore further psycho og ca  d stress.  

Ineffect ve med ca  and surg ca  ntervent ons p ace cons derab e burden on affected women 
and ut se scarce hea th care resources. Add t ona y, surgery s performed ‘b nd y’ us ng a 
suct on tube or meta  curette where r sks nc ude perforat on of the womb and scarr ng of the 
womb n ng, both of wh ch ead to de ayed fert ty and n the worst c rcumstances, nfert ty.  

New surg ca  equ pment a ows RPOC remova  under v s on, us ng a spec a y des gned 
te escope p aced ns de the womb; a procedure known as hysteroscopy. Th s prec se 
techn que may more successfu y and ess traumat ca y remove RPOC, m n m s ng ongo ng 
b eed ng, the r sk of womb perforat on and scar t ssue format on, thereby reduc ng the r sk of 
nfert ty.  

There s no current gu dance on how to best nvest gate and manage RPOC. We propose a 
p ot random sed contro ed tr a  us ng rout ne transvag na  u trasound to d agnose RPOC and 
random s ng affected women to e ther outpat ent hysteroscopy (to conf rm the d agnos s and 
surg ca y remove RPOC under d rect v s on) or standard management. Tr a  process 
outcomes (e g b e popu at on, w ngness for random sat on, attr t on rates, comp eteness of 
fo ow up) and c n ca  outcomes (c n ca  pregnancy rates, uter ne evacuat on, b eed ng, qua ty 
of fe) w  be co ected to nform the feas b ty and des gn of a future, substant ve, fu sca e 
tr a . 
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2. Introduction  

2.1 Background 

As many as 1 n 4 pregnanc es end n m scarr age [1]. Management compr ses expectant, 
med ca  or surg ca  opt ons. Surg ca  treatment s nvar ab y performed under genera  
anaesthes a and nvo ves d atat on of the cerv ca  cana  fo owed by b nd curettage or 
vacuum asp rat on of reta ned products of concept on (RPOC) w th n the uter ne cav ty. The 
b nd nature of th s procedure r sks ncomp ete remova  of t ssue, as we  as ser ous 
comp cat ons such as uter ne perforat on and damage to the hea thy endometr um. For 
these reasons, most women choose n t a  non surg ca  (expectant or med ca ) treatment 
opt ons. However, rates of comp ete uter ne evacuat on are est mated to be between 52%
85% for non surg ca  management compared to 91 100% for surg ca  management [2]. 
Add t ona y, t has been found that as many as 1 n 5 pat ents are found to have RPOC 4 
weeks after expectant management [3].  

RPOC after m scarr age may be asymptomat c but more often affected women present w th 
pro onged uter ne b eed ng, pa n and nfect on requ r ng add t ona  ntervent ons and use of 
hea th serv ce resources. There s a ack of consensus regard ng how best to manage RPOC 
after m scarr age because ev dence based gu dance s absent. Expectant management r sks 
de ayed return of fert ty and the presence of chron c RPOC may nduce oca  nf ammatory 
responses mak ng the endometr um vu nerab e to adhes on format on wh ch may 
comprom se subsequent fert ty. Th s s thought to be espec a y true from trauma nduced 
by current, b nd surg ca  management [4]. The preva ence of ntrauter ne adhes on format on 
assoc ated w th RPOC after m scarr age, whether managed surg ca y or non surg ca y, s 
however, unknown. In add t on, the mpact of adhes ons upon ong term reproduct ve 
outcomes fo ow ng m scarr age s unc ear [5].  

Recent techno og ca  advances n hysteroscopy a ow RPOC to be d rect y v sua sed and 
s mu taneous y removed w th greater prec s on and ess trauma to the endometr um w th 
prom s ng resu ts. These ‘hysteroscop c t ssue remova  systems’ represent the atest 
advance n uter ne surgery. Th s techno ogy a ows comp ete exc s on and remova  of 
ntrauter ne patho ogy under d rect v s on, nc ud ng remova  of RPOC n the npat ent [6] and 
more recent y, the outpat ent sett ng [7] w th comp ete resect on and reso ut on of symptoms 
w thout apparent comp cat ons. A recent meta ana ys s, wh ch nc uded 326 pat ents from 5 
stud es, showed comp ete remova  of RPOC n a  cases w th no pat ents requ r ng further 
treatment and on y 3 comp cat ons (uter ne perforat on, s gn f cant vag na  b eed ng, 
system c nfect on) conf rm ng that hysteroscopy s a safe and effect ve ntervent on [8]. 
Current ev dence suggests that hysteroscop c resect on of RPOC s assoc ated w th the 
format on of ess ntrauter ne adhes ons, ower rates of ncomp ete evacuat on, and shorter 
t me to subsequent concept on, but s based on m ted numbers of stud es, too sma  samp e 
s zes to stat st ca y detect d fferences between treatments, poor report ng of confounders 
and the absence of random sed stud es [9]. S nce women are most strong y nf uenced by 
the ke hood of success and the h ghest subsequent chance of fert ty, t s c ear that 
hysteroscop c remova  requ res further exp orat on [10]. 

To date, there are no random sed contro ed tr a s nvest gat ng the use of outpat ent 
hysteroscopy n the management of RPOC aga nst standard treatment. We therefore a m to 
perform a p ot random sed contro  tr a  to assess the feas b ty of undertak ng a future 
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substant ve fu sca e tr a  to compare th s new pathway aga nst current pract ce for the 
management of RPOC, to see f t s more effect ve n mprov ng fert ty and m n m s ng 
symptomat c morb d ty. Furthermore, hea th serv ce resource use w  be eva uated aga nst 
c n ca  outcomes to determ ne the cost effect veness of th s new pathway.  
 

2.2 Rationale 

The d agnos s of reta ned products of concept on (RPOC) fo ow ng m scarr age causes 
phys o og ca  and emot ona  stress to women and the r partners. Add t ona  hosp ta  v s ts, 
npat ent adm ss ons and non ev dence based treatments mpose an add t ona  burden on 
women and hea thcare serv ces. Ineffect ve med ca  and surg ca  treatments can pro ong 
symptoms such as b eed ng, pa n and psycho og ca  d stress wh ch mpacts adverse y on 
qua ty of fe. In add t on, future fert ty can be de ayed or worse, permanent y mpa red, 
because of damage and scarr ng of the womb n ng ar s ng from chron c nfect on or 
mechan ca  trauma after convent ona  ‘b nd’ mechan ca  evacuat on of the uter ne cav ty. We 
propose a new management pathway based upon rout ne transvag na  u trasound fo ow ng 
m scarr age and when RPOC s d agnosed, subsequent referra  for an outpat ent 
hysteroscopy where prec se, atraumat c RPOC remova  w  be undertaken n women w th 
conf rmed RPOC.   
 

2.3 Research Question 
Is t feas b e to perform an RCT to eva uate the potent a  eff cacy of outpat ent hysteroscopy n 
mprov ng fert ty fo ow ng non surg ca  management of m scarr age? 

 

3. Project Design 

3.1 Study Type 
P ot random sed contro ed tr a  
 

3.2 Study Setting 
S ng e centre study at a centra  urban teach ng hosp ta  n B rm ngham (B rm ngham 
Women’s Hosp ta ).  
 

3.3 Objectives 
We a m to assess var ous aspects of tr a  management and des gn. In order to ach eve th s, 
the object ves of the p ot RCT w  be sp t nto:  

1) Process Ob ect ves 
• To determ ne the proport on of e g b e women that are screened and meet the 

nc us on cr ter a  what s the proport on of women that had non surg ca  
management of f rst tr mester m scarr age? 
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• To determ ne the proport on of e g b e women that agree to be random sed  of the 
women that were e g b e, how many agreed to part c pate n the tr a ? 

• To determ ne the proport on of women that attend TVS and OPH (attr t on rate)  
what s the proport on of women that attended the hosp ta  for ntervent on(s) and 
fo ow up? 

• To determ ne the robustness of proposed data co ect on too s  we wou d expect at 
east 90% of the forms to be f ed out 
 

2) Acceptab ty 
• To determ ne why pat ents dec ne part c pat on or w thdraw after random sat on 
• To determ ne the acceptab ty and mpact of the proposed ntervent ons and data 

co ect on too s to pat ents 
 

3) C n ca  Ob ect ves 
• To determ ne the appropr ateness of the outcome measures 
• To der ve c n ca  data to he p nform the samp e s ze for a future substant ve study 

 
The feas b ty study shou d enab e us to come to one of the fo ow ng conc us ons: 

• A substant ve study s not feas b e. 
• A substant ve study s feas b e w th substant a  mod f cat ons to the tr a  protoco  to 

mprove recru tment, comp ance and fo ow up. 
• A substant ve study s feas b e w th m nor mod f cat ons to the tr a  protoco  to 

mprove recru tment, comp ance and fo ow up. 
• The substant ve study s feas b e us ng the p ot protoco . 

 

3.4 Plan of Investigation 
A  women who choose non surg ca  management of a f rst tr mester (≤14 weeks gestat on) 
m scarr age w  be e g b e for recru tment nto the study, where nformed consent w  be taken 
and base ne assessments w  be conducted.  

A  pat ents who then have RPOC d agnosed on transvag na  u trasound scan (TVS) at 8 weeks 
after the d agnos s of the r m scarr age w  then be random sed ( n a 1:1 rat o) to rece ve 
outpat ent hysteroscopy (‘OPH’) or no outpat ent hysteroscopy (‘nOPH’). At 'OPH’, f RPOC 
are present, then these w  be removed on an ntent on to treat bas s. If random sed to the 
‘nOPH’ arm, management w  be based accord ng to current pract ce. Immed ate y after OPH, 
a  women w  be asked to comp ete a quest onna re exp or ng the acceptab ty of the 
procedure and c n c ans w  be asked to comp ete a quest onna re exp or ng the eff cacy of 
OPH n d agnos ng and remov ng RPOC. 

For those who had RPOC, regard ess of wh ch treatment they were random sed to, face to
face consu tat ons w  be performed at 14 weeks post random sat on. These w  exp ore 
c n ca  outcomes (symptoms and gener c qua ty of fe) and use of add t ona  hea thcare 
resources (e.g. add t ona  nvest gat ons / treatments / hosp ta sat ons). A  pat ents, no 
matter whether they were d agnosed w th RPOC or not, w  be fo owed up at 26 weeks and 
52 weeks post random sat on to determ ne c n ca  pregnancy rates and pregnancy 
outcomes, v a te ephone consu tat on. A  pat ents who have had a m scarr age or have not 
fa en pregnant s nce enter ng the tr a  w  be offered the chance to undergo a hysteroscopy 
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to see f there s any scar t ssue, chron c RPOC or other cond t ons affect ng the womb n ng 
wh ch may be contr but ng to pregnancy fa ure; th s data w  be co ected. At th s po nt, 
pat ents w  d scharged from the tr a . Shou d any pat ent want to see us and d scuss any 
aspect of th s n person, th s can be arranged too. 

A summary of the p an of nvest gat on s shown n the f ow d agram be ow: 
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3.5 Outcomes 

Pr mary outcome: C n ca  pregnancy rates and t me to next pregnancy 

Secondary outcomes: Symptoms, qua ty of fe and hea thcare resource use. Pos t ve 
pred ct ve va ue (PPV) of TVS n d agnos ng RPOC. For pat ents undergo ng OPH, pa n and 
acceptab ty of the procedure and for c n c ans undertak ng OPH, f nd ngs at hysteroscopy 
and procedura  success. For pat ents who do not get pregnant or have adverse pregnancy 
outcomes on y (m scarr age, ectop c pregnancy) by 56 weeks post random sat on, f nd ngs at 
hysteroscopy w  a so be recorded. 

 

3.6 Data Analysis 
Th s w  be carr ed out w th support from Pau  Sm th at BWCH and Lee M dd eton at BCTU. 
The samp e s ze s too sma  to a ow re ab e ana ys s of the effect of treatment of RPOC w th 
outpat ent hysteroscopy.  Ana ys s of c n ca  and feas b ty outcomes w  pr mar y cons st of 
descr pt ve ana ys s (e.g. proport ons and nterquart e ranges, means and standard dev at ons) 
and where appropr ate, po nt est mates of effects s zes (e.g. mean d fferences and re at ve 
r sks) and assoc ated 95% conf dence nterva s. 

 

4. Participant Selection & Enrolment 

4.1 Eligibility 
Inc us on Cr ter a 
o Women above 18 years 
o Women choos ng e ther expectant or med ca  management of a f rst tr mester m scarr age 

≤14 weeks gestat on 
o Women want ng to conce ve as soon as poss b e after the r m scarr age 
o Consent to tr a  processes: (1) undergo fo ow up w th transvag na  u trasound for the 

nvest gat on of RPOC; (2) be random sed to outpat ent hysteroscopy for conf rmat on and 
treatment or standard management; (3) accept tr a  fo ow up procedures  
quest onna res, te ephone nterv ews 
 

Exc us on Cr ter a 
o Women be ow 18 years 
o Women w th f nd ngs susp c ous of gestat ona  trophob ast c d sease 
o Women w th fever (≥38°C) or seps s secondary to gen ta  tract nfect on/endometr t s 
o Women who are unab e to understand spoken and wr tten Eng sh 
 

4.2 Recruitment  
Recru tment w  be carr ed out n the Ear y Pregnancy Assessment Un t at the B rm ngham 
Women’s Hosp ta . After d scuss on of the ava ab e treatment opt ons, women meet ng the 



 

 189 
 

HYMMN Trial Version 1.1 (26.11.20)  IRAS ID: 276909 
 

 10 
 

nc us on cr ter a w  be approached to part c pate n the HYMMN tr a . Informed wr tten consent 
w  be obta ned for part c pat on n the tr a .  

Base ne cr ter a w  be sought to determ ne prognost c parameters of RPOC such as age, 
par ty, gestat ona  age at d agnos s of m scarr age, prev ous obstetr c h story, and surg ca  
ntervent ons on the uterus. 

A  recru ted women w  undergo a transvag na  u trasound scan (TVS) at 8 weeks post
m scarr age d agnos s. If RPOC are found on TVS, endometr a  th ckness and RPOC 
d mens ons w  be measured and the woman w  proceed to random sat on.  
 

4.3 Randomisation 
TVS at base ne w  be performed. Women w th RPOC w  be random sed fo ow ng TVS n a 
1:1 manner to e ther ‘OPH’ ( ntervent on) or ‘nOPH’ (contro ). Random sat on w  be performed 
v a a web based p atform (Sea ed Enve ope) w th support from Lee M dd eton (Sen or 
Stat st c an) at B rm ngham C n ca  Tr a s Un t (BCTU) [11]. If a ocated to ‘OPH’, th s w  be 
performed w th n two weeks of random sat on n the Ambu atory Gynaeco ogy Department of 
the B rm ngham Women’s Hosp ta . Remova  of RPOC w  be carr ed out accord ng to a oca  
protoco .  

 

4.4 Sample Size  
The samp e s ze of a future substant ve study w  part y be determ ned by the resu ts of th s 
study. Th s study w  a m to recru t 200 women to g ve a better dea of the number of women 
w th RPOC and the numbers w ng to be recru ted. The Ear y Pregnancy Assessment Un t 
(EPAU) manages approx mate y 150 m scarr ages per month. A though we wou d expect ess 
than 1/3 of women to undergo surg ca  management, we w  conservat ve y assume that 600 
women opt for non surg ca  management over the t me per od of 6 months. After recru tment, 
we w  a m to scan 200 women over the s x month per od (based upon a 50% part c pat on 
rate and a 33% attr t on rate). Pred cated upon a sonograph c RPOC rate of 20% [3], we expect 
40 women to have RPOC; 20 women wou d be random sed to ‘OPH’ and 20 women to ‘nOPH’.  
If the number of women ost to fo ow up before hav ng a hysteroscopy s h gher than expected 
or the number of women w th RPOC s ower than expected, we may ncrease the number of 
women scanned to 300 over a 9 month per od. 

 

5. Follow-up 

5.1 Interventions 
1. Transvag na  U trasound (TVS) 

o Used to determ ne progress on through the tr a . If RPOC are not found, women w  be 
deemed ne g b e at 8 weeks post m scarr age d agnos s. If found, then they w  be 
random sed to ‘OPH’ or ‘nOPH’.  
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2. Outpat ent Hysteroscopy (OPH) 

o Used n pat ents who have RPOC on TVS f random sed to ‘OPH’ to remove RPOC. 

o The ma n r sks of outpat ent hysteroscopy are pa n, nfect on, vasovaga  syncope and 
uter ne perforat on; a  of wh ch are usua y secondary to d atat on of the cerv x.  

o A narrow hysteroscope <6mm w  be used m n m s ng the need or degree of cerv ca  
d atat on. In order to fac tate d atat on, oca  anaesthes a w th the oca  anaesthet c, 
mep vaca ne, w  be used where nd cated. Perform ng the procedure n the outpat ent 
sett ng avo ds the r sks of genera  anaesthes a. Remova  of ntrauter ne t ssue us ng 
mechan ca  hysteroscop c t ssue remova  systems have been shown to be both 
feas b e and safe [6,7,12].  

o If the procedure cannot be undertaken n the outpat ent sett ng, then the pat ent w  be 
offered treatment under genera  anaesthes a or standard management and w  be 
exc uded from the tr a .  

o At 52 weeks post random sat on, f pat ents have not conce ved or had a m scarr age 
after random sat on, they w  be offered an OPH to determ ne presence of ntrauter ne 
adhes ons, chron c RPOC or other uter ne abnorma t es, that may be contr but ng to 
the r subfert ty.  

 

5.2 Questionnaires 
1. Base ne 

o Pat ent enro ment quest onna re to be f ed n by recru t ng c n c an and consent to 
be s gned by pat ent and c n c an  to determ ne base ne cr ter a to dent fy prognost c 
parameters of RPOC such as age, par ty, gestat ona  age at d agnos s of m scarr age, 
prev ous obstetr c h story, and surg ca  ntervent ons on the uterus. 

2. At hysteroscopy 

o Pat ent quest onna re to nc ude V sua  Ana ogue Score (VAS) for pa n and rat ng for 
acceptab ty  To determ ne the acceptab ty of ‘OPH’ to pat ents random sed to th s 
ntervent on dur ng the procedure 

o C n c an quest onna re to determ ne feas b ty of RPOC remova  f present. 
Comp cat ons (e.g. uter ne perforat on), s de effects (e.g. vasovaga  symptoms) and 
reasons for fa ed hysteroscopy f procedure abandoned are a so to be noted. A 
standard sed proforma w  be used to record the f nd ngs at hysteroscopy w th c ear 
def n t ons of RPOC and the type of ntrauter ne adhes ons. 

o Adverse effects quest onna re  Used to determ ne t m ng and nature of any ser ous 
adverse events (SAE) re ated to the treatment pathway or spec f c treatments 

3. 14 weeks post random sat on (Face to face consu tat on) 

o Symptom quest onna re  Assessment to quant fy patterns and amount of abnorma  
uter ne b eed ng, pa n and vag na  d scharge  

o Qua ty of fe quest onna re  Qua ty of fe assessment to understand the mpact of 
the proposed versus the current treatment opt ons on burden to pat ents 
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o Use of hea thcare serv ces quest onna re  Enqu r ng about the number of outpat ent 
appo ntments, npat ent stays, scans and treatments 

4. 26 weeks post random sat on (Te ephone Interv ew) 

o Interv ew to ascerta n f pregnant. T me to next pregnancy after random sat on. 
Pregnancy outcome ( ntrauter ne pregnancy, m scarr age, ectop c pregnancy). If 
fa ed pregnancy, treatment g ven (e.g. expectant, med ca , surg ca ) and 
comp cat ons (e.g. repeat RPOC) 

5. 52 week post random sat on (Te ephone Interv ew) 
o Interv ew as above repeated to ascerta n whether further pregnanc es occurred s nce 

ast te ephone nterv ew or f veb rths have occurred. 

o If pat ent has not conce ved or had pregnancy fa ure on y (m scarr age and/or ectop c 
pregnanc es) s nce random sat on, they w  be offered an OPH to determ ne and 
co ect data regard ng the presence of ntrauter ne adhes ons, chron c RPOC or other 
uter ne abnorma t es that may be contr but ng to subfert ty.  

 

6. Trial Management 

6.1 Study Conduct  

An ndependent overs ght comm ttee w  rev ew study recru tment and safety data and w  
adv se on further enro ment. 

The tr a  w  be managed from the B rm ngham Women’s and Ch dren’s Hosp ta . The study 
w  be carr ed out n accordance w th the study protoco  and to “Good C n ca  Pract ce” 
standards a d out by the Med ca  Research Counc . Pat ents w  be nv ted to part c pate f 
they fu f  all the nc us on cr ter a and do not have any exc us on cr ter a. They w  be 
prov ded tr a  nformat on eaf ets and the r consent obta ned. E g b e pat ents w  be asked 
to f  out an enro ment quest onna re.  

6.2 Ethical Considerations 

Eth ca  approva  for the protoco  from the oca  research eth cs comm ttees (LREC) s 
essent a  pr or to the start of th s study.  

6.3 Data Handling and Record Keeping 
 

A  data obta ned dur ng the course of the study w  be recorded d rect y and eg b y on the 
case record forms. A  entr es on the forms w  undergo qua ty contro  checks. For overs ght 
comm ttee reports, and on comp et on of the study, data w  be c osed after reso ut on of a  
data quer es and t w  be exported n text format for ana ys s. 

 

 

Source Data 
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In order to a ow for the accurate reconstruct on of the tr a  and c n ca  management of the 
subject, source data w  be access b e and ma nta ned. Source data s kept as part of the 
part c pants’ med ca  notes generated and ma nta ned at B rm ngham Women’s and 
Ch dren’s NHS Foundat on Trust. 

 

Case Report Form (CRF) Comp et on 

CRFs w  be comp eted by the research team v a the e ectron c Remote Data Capture 
system (eRDC) system, hosted on the Un vers ty of B rm ngham server. Data reported on 
each form w  be cons stent w th the source data and any d screpanc es w  be exp a ned. A  
m ss ng and amb guous data w  be quer ed. In a  cases t rema ns the respons b ty of the 
Ch ef Invest gator to ensure that the CRF has been comp eted correct y and that the data are 
accurate. Where app cab e for the tr a  th s w  be ev denced by the s gnature of the s te’s 
Ch ef Invest gator or de egate(s) on the CRF. 

 

Data Management 

Tr a  data w  be nputted d rect y nto the database by the s te from source data. A  entr es 
on the forms w  undergo qua ty contro  checks.  Any se f ev dent correct ons w  be 
dent f ed and documented on a se f ev dent correct ons form. Perm ss on w  be sought from 
the Ch ef Invest gator (CI) before any of these se f ev dent changes are made to the tr a  
data.   

 

Data Secur ty 

Any phys ca  paperwork conta n ng dent f ab e data w  be kept n an access contro ed, 
secured room ns de the B rm ngham Women’s and Ch dren’s NHS Foundat on Trust n a 
secure ocked off ce. Anonym sed data w  be up oaded from the s te off ce to the e ectron c 
Remote Data Capture system (eRDC) system, hosted on the Un vers ty of B rm ngham 
server. The secur ty of the System s governed by the po c es of the Un vers ty of 
B rm ngham. The Un vers ty’s Data Protect on Po cy and the Cond t ons of Use of 
Comput ng and Network Fac t es set out the secur ty arrangements under wh ch sens t ve 
data shou d be processed and stored. The Study Centre has arrangements n p ace for the 
secure storage and process ng of the study data wh ch comp y w th the Un vers ty of 
B rm ngham po c es.  

 

The System ncorporates the fo ow ng secur ty countermeasures: 

• Phys ca  secur ty measures: restr cted access to the bu d ng, superv sed ons te repa rs 
and storages of back up tapes/d sks are stored n a f re proof safe. 

• Log ca  measures for access contro  and pr v ege management:  nc ud ng restr cted 
access b ty, access contro ed servers, separate storage of non dent f ab e data etc.   

• Network secur ty measures: nc ud ng s te f rewa s, ant v rus software, separate secure 
network protected host ng etc. 
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• System Management: the System sha  be deve oped, mp emented and ma nta ned by 
the Un vers ty of B rm ngham 

• System Des gn: the system sha  compr se of a database and a data entry app cat on 
w th f rewa s, restr cted access, encrypt on and ro e based secur ty contro s.   

• Operat ona  Processes:  the data w  be processed and stored w th n the Un vers ty of 
B rm ngham.   

• Data process ng:  Stat st c ans w  on y have access to anonym sed data, f requ red  

• System Aud t: The System sha  benef t from the fo ow ng nterna /externa  aud t 
arrangements: 

o Interna  aud t of the system  
o Per od c IT r sk assessment  

• Data Protect on Reg strat on: The Un vers ty of B rm ngham has Data Protect on 
Reg strat on to cover the purposes of ana ys s and for the c asses of data requested. The 
Un vers ty’s Data Protect on Reg strat on number s Z6195856. 

 

Arch v ng 

It s the respons b ty of the CI to ensure a  essent a  tr a  documentat on and source 
documents (e.g. part c pants’ hosp ta  notes, cop es of CRFs etc.) at the r s te are secure y 
reta ned for at east 25 years.  

 

6.4 Adverse Event Reporting 
 

Report ng Requ rements 

The co ect on and report ng of Adverse Events (AEs) w  be n accordance w th the UK 
Po cy Framework for Hea th and Soc a  Care Research and the requ rements of the Hea th 
Research Author ty (HRA). Def n t ons of d fferent types of AEs are sted n the tab e of 
abbrev at ons and def n t ons. The Invest gator shou d assess the ser ousness and causa ty 
(re atedness) of a  AEs exper enced by the tr a  part c pant th s shou d be documented n the 
source data w th reference to the protoco .  

 

Adverse Events (AE) 

There are certa n AEs wh ch are common y expected n part c pants undergo ng surg ca  
management of m scarr age. As these events are we  character sed, t s h gh y un ke y that 
th s tr a  w  revea  any new safety nformat on re at ng to th s ntervent on. The record ng of 
se ected AEs w  therefore not affect the safety of part c pants or the a ms of the tr a . 

AE that w  be recorded n the Case Report Form (CRF) w  nc ude: uter ne perforat on, 
cerv ca  trauma, b adder njury, comp cat ons of oca  anaesthes a, anaphy ax s, 
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d ssem nated ntravascu ar coagu at on, b eed ng (as est mated b ood oss n m  and those 
women requ r ng b ood transfus on), pe v c nfect on and unp anned hosp ta  adm ss on. 

 

Ser ous Adverse Advents (SAE)  

A  events wh ch meet the def n t on of ser ous w  be co ected and recorded n the 
part c pant notes and the Case Report Form (CRF). SAEs w  n add t on be reported to the 
tr a s off ce mmed ate y and w th n 24 hours of be ng made aware of the event. 

 

An SAE s an untoward event wh ch:  

 Resu ts n death. 

 Immed ate y threatens the fe of the part c pant*. 

 Resu ts n hosp ta sat on or a onger than ant c pated stay n hosp ta . 

 Resu ts n a pers stent or s gn f cant d sab ty. 

*L fe threaten ng n the def n t on of a Ser ous Adverse Event or Ser ous Adverse React on 
refers to an event n wh ch the part c pant was at r sk of death at the t me of the event. It 
does not refer to an event wh ch hypothet ca y m ght have caused death f t were more 
severe. Important adverse events/react ons that are not mmed ate y fe threaten ng or do 
not resu t n death or hosp ta sat on but may jeopard se the part c pant or may requ re 
ntervent on to prevent one of the other outcomes sted n the def n t on above, shou d a so 
be cons dered ser ous.  

 

Report ng per od 

The report ng per od for AEs s up to 6 weeks post ntervent on. 

 

Record ng of AEs 

Se ected AEs shou d be recorded n accordance w th the AE CRF. Records of AEs shou d 
be subm tted v a the tr a  e ectron c Remote Data Capture system (eRDC) as soon as 
poss b e.  

 

Record ng of SAEs 

AEs def ned as ser ous and wh ch requ re report ng as an SAE shou d be reported on an 
SAE Form. When comp et ng the form, the PI w  be asked to def ne the causa ty and the 
sever ty of the AE.  
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Report ng to the Research Eth cs Comm ttee  

The research team w  report a  events categor sed as Unexpected and Re ated SAEs to 
the ma n Research Eth cs Comm ttee (REC) w th n 15 days. The ma n REC w  be not f ed 
mmed ate y f a s gn f cant safety ssue s dent f ed dur ng the course of the tr a .  

 

Invest gators  

Deta s of a  Unexpected and Re ated SAEs and any other safety ssue wh ch ar ses dur ng 
the course of the tr a  w  be reported to the CI. A copy of any such correspondence shou d 
be f ed n the s te f e and Tr a  Management F e.  

 

Tr a  Overs ght 

The sponsorsh p overs ght comm ttee (see be ow) w  rev ew SAEs per od ca y. The tr a  
management group (page 2) w  a so be convened to rev ew study recru tment and safety 
data and w  adv se on further enro ment. 

 
Sponsorsh p Overs ght Comm ttee 

Matthew Boazman     Execut ve D rector for Strategy and Innovat on  
Jeremy K rk     D rector of R & D (BCH) 
F ona Reyno ds (CHAIR)     Ch ef Med ca  Off cer  
L z Adey      Head of R&D 
He en W amson  C n ca   Tr a s Pharmacy Lead 
Sarah Hadf e d     R&D De very and Comp ance Manager 
Andy Ewer            D rector of R & D (BWH) 
Pame a Kearns    D rector of CRCTU 
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6.5 Timescales 

P ease refer to the GANTT chart be ow to nform t me sca es based on 6 months of 
recru tment.  
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What is the purpose of this study? 
We want to see if there is a role in routinely scanning women after miscarriage to see if RPOC are 
present. Based on the information you give us about yourself, this will help determine if some 
women are at higher risk of RPOC than others.  

The next part of this study involves the introduction of a new treatment pathway for RPOC. Initial 
research suggests that using a specially designed miniature telescope placed inside the womb 
(hysteroscopy) to remove RPOC may be associated with lower rates of adverse bleeding, shorter 
time to the next pregnancy and higher pregnancy rates following miscarriage. Furthermore, due to 
the latest innovations in surgical equipment, this procedure can be done in the outpatient setting, 
without the need and risks of a general anaesthetic. It is therefore important that if you wish to be 
included in the trial, that you want to try for a pregnancy after your miscarriage. 

We therefore intend to investigate the role of routine ultrasound after miscarriage for RPOC and 
intend to see how effective this new pathway using hysteroscopy is, when compared against current 
management.  

What happens if I agree to participate in this study? 
You will be asked to answer some questions about yourself, your medical history and any previous 
pregnancies. This information will determine whether or not you are eligible for the trial. If eligible 
and you would like to proceed, we will ask you to sign a consent form. You can have as much time as 
you need to consider whether you want to take part. This means you can take this leaflet home with 
you and contact us at any point during the next few weeks if you decide to participate. We will ask 
you to attend the hospital again at a time convenient to you to sign the study consent form. 

We will then perform a transvaginal ultrasound scan 8 weeks after the diagnosis of your miscarriage 
to see if you have any RPOC. If there are RPOC present, you will be randomised to have a 50% 
chance of either receiving an outpatient hysteroscopy or being managed according to standard 
treatment, which may involve expectant, medical or surgical management. If randomised to 
outpatient hysteroscopy, this will be performed as soon as possible. You will be asked to fill in a 
questionnaire regarding your experience of hysteroscopy. 

If you are found to have RPOC, you will be seen 14 weeks after your scan. We will ask about your 
symptoms, quality of life, and hospital/GP visits.  

All patients who entered the trial, no matter if RPOC were found or not, will be telephoned at 6 
months after their transvaginal ultrasound scan. Here, we will ask if you have become pregnant since 
your initial scan with us and ask you further questions based on your answer. We will finally call you 
6 months after this to again ask you questions on any pregnancies that have occurred. Your answers 
will help us determine if women who had a hysteroscopy have a shorter time to pregnancy and 
resolution of adverse symptoms compared to women who did not.  

At this point, if you have had a miscarriage or not fallen pregnant since you entered into the trial, no 
matter what treatment option you were originally given, you will be offered the chance to undergo 
another hysteroscopy to see if there is any scar tissue, chronic RPOC or other conditions affecting 
the womb lining which may be contributing to pregnancy failure. Following this, you will be 
discharged from the trial. Should you want to see us in person, this can be arranged too. 

A summary of the study findings will be sent to you if you agree to this on the consent form. 

Please refer to the diagram below which summarises the trial process: 
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What does a transvaginal ultrasound scan involve? 
A transvaginal ultrasound scan is a routine scan often used to identify early pregnancies. The 
procedure involves placing a plastic probe on your tummy, followed by a separate probe into the 
vagina, to identify whether there are RPOC inside the womb. The procedure will last between 5-10 
minutes and whilst it will feel uncomfortable, you should not feel pain. 

What does outpatient hysteroscopy involve? 
Outpatient hysteroscopy is a simple technique that does not require you to be put to sleep under 

general anaesthetic in an operating theatre. For this reason you can eat and drink before arriving 

for your procedure. We recommend taking paracetamol and/or ibuprofen approximately 1 hour 

before your 30-minute appointment. 

 

The procedure will be performed in a single-patient outpatient treatment room where you will be 

required to lie flat on a special couch where your legs will be placed apart in leg rests. In addition 

to a doctor, there may be up to 3 nurses/healthcare assistants. The doctor will place a tiny 

telescope (called a hysteroscope) into the vagina, through the cervix (entrance to the womb) and 

into the womb itself. Sometimes a speculum is placed into the vagina (similar to when a smear 

test is done) to help find the cervix. A speculum may also be used to give a local anaesthetic 

injection if the cervix is very narrow, in order to ‘numb’ it. If there are RPOC in the womb, then a 

slightly larger telescope is used, which has an instrument called a ‘morcellator’. This ‘morcellator’ 

trims and retrieves RPOC under direct vision, minimising the damage to the womb lining. The 

tissue that is removed is sent for examination under a microscope to confirm the presence of 

RPOC. 

 
It is not possible to ‘numb’ the entire womb so you may experience some abdominal discomfort 

during the procedure which most women describe as cramping period-like pain. The discomfort 

experienced varies from woman to woman but is usually described as mild to moderate although 

some women may experience more severe cramping pain. The procedure usually takes 

approximately 10 minutes to complete and you can request the treatment to be stopped at any 

time if the discomfort is not tolerable, although this situation is unusual. 

 

Following the procedure you can sit in our recovery room where you will be encouraged to drink, 
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have light refreshments and be given pain killers if required, before going home. Any abdominal 

discomfort should settle over the next 24 hours and you will be given simple pain killers to 

control this. You may have some vaginal spotting, or fresh blood loss/watery discharge which can 

last a day or two.  We advise that you shower rather than use a bath and refrain from sexual 

intercourse for a few days after the procedure and avoid swimming pools, tampons and vaginal 

douching for two weeks to avoid the risk of infection. Women can usually go to work the 

following day, if required. 

What are the advantages of taking part? 
If you are found to have RPOC, then removal of this by hysteroscopy may better remove the RPOC 
compared to other treatments, therefore reducing your risk of developing scarring of the lining of 
the womb and shortening the time to and improving the chances of your next pregnancy. If you have 
not fallen pregnant or had a miscarriage a year after being randomised into the trial, no matter what 
treatment option you have had, you will be offered a hysteroscopy. This can be used to see if there 
are any problems inside the womb that may be affecting your chances of getting pregnant. 

What are the risks of participating in this study? 
Any medical procedure has risks and benefits. Hysteroscopy is incredibly safe with a very low risk of 

complications. Minor risks include feeling sick, being sick, fainting.  Other rare complications include 

excessive pelvic pain and severe or persistent bleeding. The risk of infection (which may include 

symptoms such as strong-smelling discharge, feeling unwell with shivers and a high temperature) is 

uncommon (1 in 400 women) and is easily treated with antibiotics. These symptoms may occur 

immediately or may take up to 14 days to develop.  Although extremely rare, sepsis can occur 

following a hysteroscopy procedure, where symptoms include feeling extremely unwell within hours 

of the procedure - if this occurs, you should attend A&E immediately for an assessment. 

The risk of damage to the wall of the womb is a more serious but rare (less than 8 in 1000 women) 

complication. You may need to stay in hospital overnight for close observation in case you develop 

complications.  Usually nothing more needs to be done, and it will heal by itself but if there is 

significant bleeding or there are concerns about damage to other organs e.g. bladder or bowel, then 

you will need a further operation to correct the complication (less than 1 in 1000). In some cases, 

the procedure cannot be completed because it is impossible to insert the hysteroscope through the 

neck of the womb and inside the womb – this is very rare. 

What are my rights? 
You have the right to be given all-important information about your condition, your treatment, 
the HYMMN trial and what you will be asked to do if you decide to take part. You should only 
agree to take part if you feel happy that you know enough about all of these things. You do not 
have to take part in the study if you do not want to. If you decide not to take part in this research, 
your doctor will respect your decision and advise you of the current standard treatment options 
that are available. If you do agree to take part, you are entitled to withdraw from the study at 
any time without having to give a reason. This will not affect your medical care in any way 
either.  

 



 

 204 
 

HYMMN Trial PIS Version 1.1 (26.11.20)  IRAS ID: 276909 
 ClinicalTrials.gov identifier (NCT number): NCT04751500 

 6 

How will we use information about you? 
We will need to use information from you for this research project. This information will include 
your initials.  People will use this information to do the research or to check your records to make 
sure that the research is being done properly. People who do not need to know who you are will 
not be able to see your name or contact details. Your data will have a code number instead. We 
will keep all information about you safe and secure. Once we have finished the study, we will 
keep some of the data so we can check the results. We will write our reports in a way that no-one 
can work out that you took part in the study. 

What happens to my data? 
Whether or not you take part in the study, you have the right to confidentiality of your medical 
records (although we will inform your GP that you are taking part in this study). The written data 
will be identified only by your initials and code number. Any physical paperwork containing 
identifiable data will be kept in an access-controlled, secured room inside the Birmingham 
Women’s and Children’s NHS Foundation Trust in a secure locked office.  

Birmingham Women’s and Children’s NHS Foundation Trust will use your name, NHS number and 
contact details to contact you about the research study, and make sure that relevant information 
about the study is recorded for your care, and to oversee the quality of the study. Birmingham 
Women’s and Children’s NHS Foundation Trust will keep identifiable information about you from 
this study for up to 10 years after the study has finished.  

Your written data will be anonymised and uploaded onto a secure password-protected electronic 
server, hosted by the University of Birmingham. Individuals from the University of Birmingham 
and/or regulatory organisations may look at your medical and research records to check the 
accuracy of the research study. The people who analyse the information will not be able to 
identify you and will not be able to find out your name, NHS number or contact details. This 
information will not identify you and will not be combined with other information in a way that 
could identify you. The information will only be used for the purpose of health and care research 
and cannot be used to contact you or to affect your care. It will not be used to make decisions 
about future services available to you, such as insurance. We will not share your data with any 
third party. No named information about you will be published in the trial report.  

What are your choices about how your information is used? 
We need to manage your records in specific ways for the research to be reliable. This means that 
we won’t be able to let you see or change the data we hold about you. You can stop being part of 
the study at any time, without giving a reason, but we will keep information about you that we 
already have. 

How will my personal data be kept secure? 
Electronic data will be kept on secure, encrypted IT servers within the University of Birmingham. 
The University takes great care to ensure that personal data is handled, stored and disposed of 
confidentially and securely. Our staff receive regular data protection training, and the University 
has put in place organisational and technical measures so that personal data is processed in 
accordance with the data protection principles set out in data protection law.  

The University has an Information Security Management System based on ISO27001 with a range 
of controls covering the protection of personal information. Annual security awareness training is 
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mandatory for staff and the University is accredited under the NHS Information Governance 
Toolkit, the Payment Card Industry Data Security Standard and is in the process of gaining Cyber 
Essentials Plus for defined services. 

 

Where can you find out more about how your information is used? 
You can find out more about how we use your information  

• at www.hra.nhs.uk/information-about-patients/  

• our leaflet available from [https://bwc.nhs.uk/research/] 

• by asking one of the research team 

• by sending an email to [bwc.research@nhs.net], or  

• by ringing us on [0121 333 8751] 

You can also contact our Data Protection Officer at Birmingham Children’s Hospital, Steelhouse 
Lane, Birmingham B4 6NH if you have any questions. 

 

What support do I have available to me? 
You should have been given a leaflet from the Miscarriage Association by one of our nursing staff, 
detailing the support available to you following the diagnosis of a miscarriage. Please call either the 
Early Pregnancy Assessment Unit (EPAU) on 0121 335 8090 during working hours (0815-1730 
Monday-Friday, 0830-1230 Saturday-Sunday) or Ward 8 on 0121 335 8180 (24-hr service), in an 
emergency, who will be advice, or ask you to come in, for assessment by a doctor. Should you have 
any questions about the HYMMN trial, please contact the Tommy’s Research Team on 07753421214. 

 

Who can I contact for further details? 
If you have any further questions related to the HYMMN study please contact: 

Dr. Preth De Silva 
Clinical Research Fellow to Professor Justin Clark 
Birmingham Women’s Hospital 

  
 
If you have any concerns or problems with the care you have received as part of this trial, then 
please contact our Patient Advice and Liaison Service (PALS) service on: 

0121 333 8403 / 0121 333 8505 (Monday-Friday 0830-1630) or bwc.pals@nhs.net  
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A7.4: Baseline Questionnaire
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A7.5: Scan Questionnaire (to be filled by patient) 

 

  

HYMMN Trial PFQ Version 1.1 (26/11/20)  IRAS ID: 276909 

 

Patient Trial Number:  Date completed: 

Ultrasound Scan 
 

Thank you for agreeing to participate in the HYMMN trial. We would be grateful if you could fill in 
the following short questionnaire to help us improve how we diagnose retained products of 

conception. 

 

Q1. Would you describe the procedure as (please tick one option only):  

Very Acceptable  ⃝ 

Somewhat Acceptable  ⃝ 

Neither Acceptable or Unacceptable  ⃝ 

Somewhat Unacceptable  ⃝ 

Very Unacceptable  ⃝ 

 

Q2. In the future, would you recommend this scan to other women to check for the presence of 

retained pregnancy tissue following miscarriage treatment? 

Yes  ⃝ 

Or 

No  ⃝ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Thank you for taking the time to complete this questionnaire 
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A7.6: Scan Questionnaire (to be filled by clinician) 

 

HYMMN Trial PFQ Version 1.1 (26/11/20)  IRAS ID: 276909 

 

Patient Trial Number:  Date completed: 

Ultrasound Scan 
 

Thank you for agreeing to participate in the HYMMN trial. We would be grateful if you could fill in 
the following short questionnaire to help us improve how we diagnose retained products of 

conception. 

 

Q1. Would you describe the procedure as (please tick one option only):  

Very Acceptable  ⃝ 

Somewhat Acceptable  ⃝ 

Neither Acceptable or Unacceptable  ⃝ 

Somewhat Unacceptable  ⃝ 

Very Unacceptable  ⃝ 

 

Q2. In the future, would you recommend this scan to other women to check for the presence of 

retained pregnancy tissue following miscarriage treatment? 

Yes  ⃝ 

Or 

No  ⃝ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Thank you for taking the time to complete this questionnaire 
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A7.7: Hysteroscopy Questionnaire (to be filled by patient) 

 

HYMMN Trial PFQ Version 1.1 (26/11/20)  IRAS ID: 276909 

 

Patient Trial Number:  Date completed: 

Outpatient Hysteroscopy 
Thank you for agreeing to participate in the HYMMN trial. We would be grateful if you could fill in 

the following short questionnaire to help us improve how we treat retained products of 
conception. 

 

Q1. We would like to assess how much abdominal pain you experienced during your treatment. 

Please place a mark (X) on the line below to indicate how much pain you had. The left end of the line 

represents “no pain at all” and the right end of the line represents “as much pain as you could 

possibly imagine”. 

No pain at all          Worst pain imaginable 

 

Q2. Would you describe the procedure as (please tick one option only):  

Very Acceptable  ⃝ 

Somewhat Acceptable  ⃝ 

Neither Acceptable or Unacceptable  ⃝ 

Somewhat Unacceptable  ⃝ 

Very Unacceptable  ⃝ 

 

Q3. Would you have the same treatment again? 

Yes  ⃝ 

or 

No  ⃝ 

 

Q4. If you were to have this procedure again, would you rather have had a general anaesthetic (i.e. 

be put to sleep for the procedure)? 

Yes  ⃝ 

Or 

No  ⃝ 

 

Q5. Please give any comments about your treatment experience: 

 

 

 

Thank you for taking the time to complete this questionnaire 
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A7.8: Hysteroscopy Questionnaire (to be filled by clinician) 
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A7.9: Symptom, satisfaction of treatment pathway, quality of life 

and healthcare resource use questionnaire 

 

HYMMN Trial PFQ Version 1.1 (26/11/20)  IRAS ID: 276909 

 

Patient Trial Number:  Date completed: 

14 Week Follow-Up Questionnaire 
 

Thank you for agreeing to participate in the HYMMN trial. We would be grateful if you could fill in 
the following short questionnaire to help us improve how we treat retained products of 

conception. 

 

Q1. Before your miscarriage, were your periods:  Regular ⃝ or  Irregular  ⃝ 

Q2. Are your periods now:      

Regular ⃝ --------------> How soon after your miscarriage did they become regular? __ weeks 

or   

Irregular  ⃝ 

Q3. Before your miscarriage, did you have bleeding between your periods?     No  ⃝   or     Yes  ⃝ 

Q4. Since your miscarriage, are you having bleeding between your periods?     

No  ⃝  

or      

Yes  ⃝ ------------> Is this bleeding either light ⃝, heavy some days ⃝, or heavy most days? ⃝ 

Q5. Is your bleeding pattern now:   Acceptable  ⃝     or  Unacceptable  ⃝ 

Q6. Before your miscarriage, were your periods:   Light ⃝    or Normal ⃝    or    Heavy ⃝ 

Q7. Since your miscarriage, are your periods:   Light ⃝    or     Normal ⃝    or    Heavy ⃝ 

Q8. Since your miscarriage, have you experienced any new vaginal discharge?    No  ⃝   or     Yes  ⃝ 

Q9. Since your miscarriage, have you experienced any new    

abdominal pain, requiring pain medication?      No  ⃝   or     Yes  ⃝ 

Q10. In the first month after being diagnosed with retained pregnancy  

tissue on ultrasound scan, were you ever given antibiotics for a urine or  

womb infection?        No  ⃝   or     Yes  ⃝ 

Q11. We would like to assess how satisfied you are with your treatment. Please place a mark (X) on 

the line below to indicate your level of satisfaction. The left end of the line represents “completely 

dissatisfied” and the right end of the line represents “totally satisfied”. 

Completely          Totally 

DISSATISFIED         SATISFIED 

 

Please turn over (page 1/3) → 
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HYMMN Trial PFQ Version 1.1 (26/11/20)  IRAS ID: 276909 

 

Patient Trial Number:  Date completed: 

Q13. Since your miscarriage: 

A) How many times have you seen your GP? __ 

B) How many times have you attended the early pregnancy unit? __ 

C) How many times have you attended accident and emergency? __ 

D) How many days have you taken off work? (Use 0.5 for half days) __  

E) Have you been admitted to a hospital ward overnight? 

No  ⃝  

or      

Yes  ⃝ ------------> How many nights did you spend in hospital, in total? __ 

 

Q14. Since you were diagnosed with retained pregnancy tissue, how many scans have you had? __  

Q15. Since you were diagnosed with retained pregnancy tissue, have you had any additional treatment 

(not including hysteroscopy, if you were allocated this as part of the trial)? If you have had treatment, 

please indicate next to the ⃝, in the __ provided, how many courses or times you received this 

treatment. 

No  ⃝  

or      

Yes  ⃝ ------------>   Antibiotics  ⃝ __ 

  Miscarriage tablets (oral, vaginal or rectal)   ⃝ __ 

  Surgery  ⃝ __ 

 

 

 

 

Thank you for taking the time to complete this questionnaire 

 




