
BJOG. 2022;130:163–175.     | 163wileyonlinelibrary.com/journal/bjo

S Y S T E M A T I C  R E V I E W

Variation in outcome reporting in studies of fertility- sparing 
surgery for cervical cancer: A systematic review

Nathanael Yong1 |    Natalie Cooper2 |    Sarah Yorke3 |    Chawan Baran4 |    Khalid Khan5  |   
Alex Tan6,7 |    Michail Sideris7,8 |    Stamatina Iliodromiti2 |    Ranjit Manchanda7,8,9

Accepted: 1 November 2022

DOI: 10.1111/1471-0528.17342  

This is an open access article under the terms of the Creative Commons Attribution-NonCommercial License, which permits use, distribution and reproduction in any 
medium, provided the original work is properly cited and is not used for commercial purposes.
© 2022 The Authors. BJOG: An International Journal of Obstetrics and Gynaecology published by John Wiley & Sons Ltd.

Natalie Cooper, Michail Sideris, Stamatina Iliodromiti and Ranjit Manchanda contributed equally to this study. 

This article includes Author Insights, a video abstract available at: https://vimeo.com/77150 8530  

1Department of Obstetrics and Gynaecology, 
Royal Surrey NHS Foundation Trust, 
Guildford, UK
2Women's Health Division, Blizard Institute, 
Queen Mary University London, London, UK
3Institute of Population Health Sciences, 
Queen Mary University of London, London, 
UK
4Department of Obstetrics and Gynaecology, 
St. George's University Hospitals NHS 
Foundation Trust, London, UK
5Department of Preventative Medicine and 
Public Health, Universidad de Granada, 
Granada, Spain
6Department of Gynaecological Oncology, 
Royal Surrey NHS Foundation Trust, 
Guildford, UK
7Wolfson Institute of Population Health, Barts 
CRUK Cancer Centre, Queen Mary University 
of London, London, UK
8Department of Gynaecological Oncology, 
Barts Health NHS Trust, London, UK
9Department of Health Services Research and 
Policy, London School of Hygiene & Tropical 
Medicine, London, UK

Correspondence
Ranjit Manchanda, Centre for Prevention, 
Detection & Diagnosis, Wolfson Institute 
of Population Health, Charterhouse Square, 
London EC1M 6BQ, UK.
Email: r.manchanda@qmul.ac.uk

Funding information
British Medical Association's Strutt and 
Harper Grant

Abstract
Background: Cervical cancer affects 3197 women in the UK, and 604 000 women 
worldwide annually, with peak incidence seen in women between 30 and 34 years 
of age. For many, fertility- sparing surgery is an appealing option where possible. 
However, absence of large- scale data, along with a notable variation in reported 
outcomes in relevant studies, may undermine future efforts for consistent evidence 
synthesis.
Objectives: To systematically review the reported outcomes measured in studies 
that include women who underwent fertility- sparing surgery for cervical cancer and 
identify whether variation exists.
Search strategy: We searched MEDLINE, EMBASE and CENTRAL from inception 
to February 2019.
Selection criteria: Randomised controlled trials, cohort and observational studies, 
and case studies of more than ten participants from January 1990 to date.
Data collection and analysis: Study characteristics and all reported treatment 
outcomes.
Main results: A total of 104 studies with a sum of 9535 participants were identified. 
Most studies reported on oncological outcomes (97/104), followed by fertility and 
pregnancy (86/104), postoperative complications (74/104), intra- operative complica-
tions (72/104) and quality of life (5/104). There was huge variation and heterogene-
ity in reported outcomes, with only 12% being good quality and 87% being of poor 
quality.
Conclusions: There is significant heterogeneity in the reported outcomes. An agreed 
Core Outcome Set is necessary for future studies to effectively harmonise reported 
outcomes that are measurable and relevant to patients, clinicians and researchers. 
This systematic review sets the groundwork for the development of a Core Outcome 
Set for fertility- sparing surgery in cervical cancer.

K E Y W O R D S
cervical cancer, core outcomes, fertility- sparing
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1 |  I N TRODUC TION

Cervical cancer is the fourth most common cancer in 
women, with a global incidence of 13.1 per 100 000 women 
annually.1 The incidence of cervical cancer peaks at  
30– 34 years, when many women may not have completed 
their families.1 Cervical cancer staging involves clinical 
examination, colposcopy, histological assessment and ra-
diological imaging (magnetic resonance imaging for local 
extent and computed tomography for distant disease),2– 4 
and is based on the International Federation of Obstetrics & 
Gynaecology (FIGO) 2018 revised classification.5– 7

Generally, early stage (IA1) cervical cancer treatment 
can be in the form of large loop excision of transforma-
tion zone or cone biopsy. The presence of lymphovascular 
space invasion or stage IA2 disease may necessitate pelvic 
lymph node dissection to prevent under- staging and assess 
the need for adjuvant treatment. Radical hysterectomy with 
pelvic lymphadenectomy has been the reference standard 
management for stage IA2 (lymphovascular space invasion) 
to IB1 disease.8,9 As a principle, stage IA1 through IB1 dis-
ease is amenable to surgery subject to individual assessment, 
although some IB1 cases may be equally or preferably man-
aged with radiation therapy. Stage IB2 and above is usually 
treated with cisplatin- based chemoradiation.10– 14

The age distribution of cervical cancer implies that a 
proportion of women may not have completed their family. 
Regardless, loss of fertility can cause psychological distress 
and impacts women's quality of life.15– 17 Several fertility- 
sparing surgical options have been introduced to address 
this. These include radical trachelectomy (vaginal, open 
abdominal, laparoscopic, robotic approaches) with pelvic 
lymph node assessment. It also includes local treatments in 
the form of large loop excision of transformation zone, coni-
sation, or simple trachelectomy. Key cornerstone criteria to 
proceed with fertility- sparing surgery are the desire for, or 
the likelihood of, fertility, and oncological safety.15

1.1 | Reported outcomes after a fertility- 
sparing approach

FIGO recommends that women diagnosed with cervi-
cal cancer FIGO Stage IA1– IB1 can be offered a fertility- 
sparing treatment if they wish to conceive.18 Although these 
fertility- sparing surgical alternatives have been in practice 
for over three decades, questions remain regarding oncologi-
cal safety, their efficacy and outcomes, and the superiority 
of one procedure over another.15,19– 22 To address this issue, 
clinicians require robust data from high- quality systematic 
reviews and/or large- scale prospective studies. A move for-
ward towards this direction would need global consensus on 
achieving homogeneously reported outcomes in such stud-
ies. For example, several original studies report a melange of 
outcomes tailored to measure cancer survival, surgical mor-
bidity, sexual function after treatment, pregnancy success 
rates and other vital outcomes.23– 27 However, the variation 

in reporting quality and outcome measures across studies 
impairs evidence synthesis and poses a hindrance to robust 
evidence- based developments in the field.

This challenge has been recognised in other fields of our 
specialty. To address this, several journal editors together 
set the foundation for ‘CoRe Outcomes in Women's and 
Newborn health’ (CROWN) initiative.28 The CROWN ini-
tiative aims to produce, disseminate and implement core 
outcome sets (COS), which is a stepping stone to advance 
research quality and usefulness.29 It also sets the ground for 
homogenisation of reported outcomes to facilitate evidence 
synthesis and accommodate the vision of delivering robust 
evidence. This can form the basis of guidelines and poli-
cies to improve decision- making and evidence- based prac-
tice.29 By the term COS, we refer to a minimum collection 
of outcomes with standardised measurement and report-
ing, which are prioritised by stakeholders, researchers and 
clinicians.29– 31

To date, there is no reported COS for studies that discuss 
fertility- sparing surgery for women diagnosed with cervical 
cancer. To this end, we performed a systematic review to 
identify and characterise the variation of reported outcomes 
in studies investigating fertility- sparing surgery for cervical 
cancer. This systematic review aims to form the groundwork 
for the development of the relevant COS.

2 |  M ETHODS

We followed a prospectively designed protocol with distinct 
study selection criteria. The objectives of this systematic 
review fell outside the PROSPERO registry criteria.30,32 It 
was performed in accordance with the Preferred Reporting 
Items for Systematic Reviews and Meta- analyses (PRISMA, 
Appendix S2).

2.1 | Study eligibility

We included all published randomised control trials (RCT), 
cohort studies, observational studies and case series with a 
minimum of ten participants. All participants involved had 
some form of fertility- sparing surgery (for example, trache-
lectomy, conisation, excision) for a confirmed histological 
diagnosis of adenocarcinoma, squamous cell carcinoma, or 
adenosquamous carcinoma of the cervix. Studies that in-
volved pregnant women were also included in the analysis.

Study types excluded were case reports, histological di-
agnoses not previously listed, such as clear cell carcinoma 
or neuroendocrine neoplasms, studies primarily aimed at 
assessing pharmacokinetics, mechanism of drugs, techni-
cal results of novel devices, radio- imaging or histological 
or physiological data. We used a pragmatic date cutoff to 
capture all studies based on modern practice and excluded 
studies before 1990.

Systematic review publications were included during 
the literature review to cross- reference and identify studies 
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not captured during the initial literature search. Studies re-
ported in conferences or when only an abstract was available 
were excluded from the final review.

2.2 | Search strategy

A systematic literature review was undertaken by search-
ing MEDLINE, EMBASE and CENTRAL until 27 
February 2019.33,34 Search terms included ‘cervical cancer’, 
‘tumour’, ‘neoplasm’, ‘malignancy’, ‘large loop excision of 
transformation zone’, ‘lletz’, ‘leep’, ‘cone’, ‘conisation’, ‘cer-
vicectomy’, ‘trachelectomy’, ‘surgery’, ‘biopsy’, ‘fertility’ 
and ‘fertility sparing’. There was no language restriction 
applied to the literature search. Appendix S1 describes our 
search strategy.

2.3 | Data extraction

Two reviewers (NY and CB) independently assessed the titles 
and abstracts using the predefined study eligibility criteria 
described above. Full articles were then obtained, and data 
on all reported outcomes were extracted using an agreed 
prespecified extraction sheet. Discrepancies were resolved 
by discussion and input from a third party if necessary. 
Descriptive statistics were used to map the characteristics of 
reported COS. Data are presented in comprehensive tables.

2.4 | Quality assessment

Jadad scoring was used for assessing the methodological 
quality of RCT.35 Any study that scored 3 or more (maxi-
mum score 5) was considered medium to high quality. 
Quality of reporting of outcomes in RCT was assessed using 
the six- point Management of Otitis Media with Effusion in 
Cleft Palate (MOMENT) criteria.36 A trial that scores 4 or 
more (maximum score 6) is considered high quality.

The quality of non- randomised studies was scrutinised 
using the Newcastle– Ottawa Scale.37

2.5 | Patient involvement

There was no direct patient involvement in this systematic 
review.

2.6 | Core outcomes

There are no previously stated core outcomes within our 
field of study. Therefore, this systematic review will form 
part of the process in developing a set of core outcomes for 
women diagnosed with cervical cancer and undergoing 
fertility- sparing surgery as part of the Core Outcome sets for 
Gynaecological conditions (COGS) project.

3 |  R E SU LTS

The literature search yielded a total of 937 studies, of which 
355 duplicates were removed; 582 titles were screened 
against our inclusion criteria, and 452 abstracts were fully 
assessed. Of those abstracts, 130 full texts were scrutinised, 
and 51 failed to meet the inclusion criteria, leaving 79 stud-
ies for inclusion in our analysis.25,38– 115 Additionally, the 
literature search yielded several systematic reviews, which 
were manually assessed, and we identified a further 25 
studies not captured by the initial literature search.26,116– 139

In total, 104 studies were included for the final analysis, 
with a cumulative sum of 9535 participants. Figure 1 sum-
marises the study selection process (PRISMA flowsheet).

3.1 | Study characteristics

We included 22 cohort studies, 32 prospective observational 
studies, 57 retrospective observational studies and 4 case 
series. No published RCT met our inclusion criteria. The 
populations of included studies were from North America, 
Europe and Asia, with only two representing South America 
and one from the Middle East. There was one international 
collaborative study that took place in the USA, Columbia 
and Brazil, and 11 multicentre studies.

Of the cohort studies, 11/22 (50%) compared fertility- sparing 
interventions against hysterectomy. The remaining studies 
compared two different fertility- sparing procedures. Twelve of 
104 studies (12%) included patients who received neoadjuvant 
chemotherapy before surgery.25,26,62,76,82,85,86,125,128,129,135,140 
Nine studies (9%) described patients who underwent sen-
tinel lymph node mapping as part of the surgical wor
kup.62,64,65,69,80,85,102,109,116 The full characteristics of the in-
cluded studies are summarised in Table S1.

Ninety- seven studies included participants with FIGO 
stage IA1– IB1 cervical cancer. There were seven studies with 
patients with stage IIA disease and two studies with stage 
IIB disease. Seven studies did not specify the stage of the 
disease. Sixty- five studies did not specify primary outcomes. 
Of those that had set primary outcomes, only one included 
secondary outcomes in its reporting.

Vaginal trachelectomy was the most common form of 
fertility- sparing surgery reported, with 63 out of 104 trials 
(61%), followed by open abdominal trachelectomy with 32 (31%) 
trials. A comprehensive breakdown is detailed in Table S2.

3.2 | Outcomes

This review has drawn five broad categories of outcomes: (1) 
intra- operative, (2) postoperative, (3) fertility and pregnancy, 
(4) oncological and (5) quality- of- life outcomes. Seventy- two 
(69%) reported intra- operative outcomes. Seventy- four (71%) 
reported postoperative outcomes. Eighty- six (83%) reported 
outcomes relating to fertility and pregnancy following sur-
gery. Ninety- seven (93%) reported oncological outcomes. 
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Five (5%) studies included outcomes related to the quality 
of life following fertility- sparing treatment. Outcomes that 
did not fit into the categories previously mentioned included 
those focused on neonatal outcomes and those related to 
neoadjuvant chemotherapy. Table 1 outlines a summary of 
intra- operative, postoperative, quality of life and miscellane-
ous outcomes; while Table 2 highlights a summary of fertil-
ity and pregnancy outcomes, and oncological outcomes.

3.2.1 | Intra- operative outcomes

Of the intra- operative outcomes reported, the commonest 
variables recorded were blood loss (49/72, 68%), complications 
(45/72, 63%), duration of the procedure (55/72, 76%), peri- 
operative blood transfusion (38/72, 53%) and conversion to hys-
terectomy (31/72, 43%). Most documentation of blood loss did 
not specify a measurement tool; however, estimated blood loss 
was the most standard way to record blood loss (14/49, 29%). 
Other methods included ‘amount recorded from the suction 
tube’ and ‘the difference in haemoglobin before and after sur-
gery’. Twenty- three (51%) trials that recorded intra- operative 
complications did not specify the type of complication. Of the 
complications listed, vascular injury (28/46, 61%) was most com-
mon, followed closely by urological issues (26, 57%). Nine stud-
ies reported the number of cases that were initially performed 
with minimally invasive techniques but were converted to lapa-
rotomy. Thirty- one (43%) of the 72 studies reported the need to 
convert to a radical hysterectomy. A comprehensive breakdown 
of all intra- operative outcomes is detailed in Table S3.1.

3.2.2 | Postoperative outcomes

Commonly recorded postoperative variables included 
early and late complications (67/74, 91%), length of stay in 
hospital (38/74, 51%), time taken for the return of bladder 
function (12/74, 16%) and duration required for return of 
menses (13/74, 18%). Other outcomes recorded included 
duration of need for regular analgesia (1/74, 1%), readmis-
sion to hospital (3/74, 4%) and interval from surgery to 
passing f latus (2/74, 3%). Of the complications recorded, 
the commonest were either gynaecological or lymphatic 
in nature. Forty- two trials (57%) recorded patients with 
cervical stenosis/haematometra requiring dilatation. 
Menstrual disorder (12, 18%), abnormal bleeding (5, 7%), 
and amenorrhoea (12, 18%) were also common complaints 
following surgery. Thirty studies (41%) reported the in-
cidence of lymphocysts requiring drainage. Fifteen (45%) 
trials documented cases of lower limb oedema/lymphoe-
dema, and 15 (45%) trials reported women who returned 
to theatre during the peri- operative period. The number 
of women requiring emergency hysterectomy in the post-
operative period was reported by three studies. Urological 
issues were also recorded, with ten (14%) studies report-
ing bladder hypotonia or dysfunction following fertility- 
sparing surgery, five (7%) recording urinary retention 
following treatment and two (3%) citing long- term blad-
der dysfunction. Four studies (5%) reported paralytic ileus 
and three (4%) noted either partial or complete bowel ob-
struction following surgery. A comprehensive breakdown 
of all postoperative outcomes is detailed in Table S3.2.

F I G U R E  1  PRISMA flowchart

Records identified from: 
Databases (n = 937) 
 EMBASE (n = 628) 
 MEDLINE (n = 309) 
Registers (n = 633) 
 CENTRAL (n = 633) 

Records removed before 
screening: 

Duplicate records removed  
(n = 355) 

Records screened 
(n = 1215) 

Records excluded 
(n = 1085) 

Reports sought for retrieval 
(n = 130) 

Reports not retrieved 
(n = 0) 

Reports assessed for eligibility 
(n = 130) 

Reports excluded: 
Case series <10/ case report (n = 8) 
Includes CIN/AIS/CIS (n = 11) 
Non-original study/ systematic review (n = 3) 
Abstract only (n = 1) 
Pre-1990 (n = 4) 
Chemo-related study (n = 1) 
Surgical technique description (n = 1) 
Contains other gynaecological malignancy/ other 
histological cancer types (n = 16) 
Non-fertility sparing surgery (n = 3) 

Records identified from: 
Systematic reviews (n = 25) 

Reports assessed for 
eligibility 
(n = 25) 

Reports 
excluded 

(n = 0) 

Studies included in review 
(n = 104) 
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3.2.3 | Fertility and pregnancy outcomes

Fertility and pregnancy outcomes were typical findings 
in this review, with 47 papers (55%) specifying the inclu-
sion of participants attempting to conceive, and 55 papers 
(64%) noting women who successfully conceived without 
fertility intervention. Other reported outcomes were inci-
dence of miscarriage (60/86, 70%) and termination (21/86, 
24%), live birth (30/86, 35%), mode of delivery (41/86, 
48%), and gestational age at birth (29/86, 34%). Obstetric 
complications were also reported, with preterm prela-
bour rupture of membranes (29/86, 34%) and chorioam-
nionitis (14/86, 16%) the most common. A comprehensive 

breakdown of all fertility and pregnancy outcomes is de-
tailed in Table S3.3.

3.2.4 | Oncological outcomes

Of the 97 studies that recorded oncological outcomes, the 
commonest variables were survival (any form of survival 
outcome 39/97, 40%), recurrence (69, 71%), utilisation of 
adjuvant therapy (49, 51%), lymph node status (39, 40%), 
lymphovascular space invasion status (38, 39%) and spec-
imen margin status (32, 33%). Survival outcomes were 
reported in a variety of ways, including ‘disease- related 

T A B L E  1  Reported intra- operative, postoperative and quality of life outcomes

Outcomes
Number 
of trials Outcomes

Number 
of trials Outcomes

Number 
of trials

Intra- 
operative

Blood loss 49 Quality of 
life

Menopausal 
symptoms

1 Quality of life Fertility- specific 
anxiety

3

Blood transfusion 38 Health- related 
quality of life

3 Financial cost 1

Visceral injury 
(complications)

45 Body image 1 Femininity 1

Operating time 55 Sexual function 4 Impact of diagnosis on 
others

1

Conversion to 
laparotomy

9 Cancer- related 
anxiety

1 Emotional impact 1

Conversion to radical 
hysterectomy

31 Depression 1 Level of distress 1

Surgery aborted 3 Anxiety 1

Postoperative Menstrual disorder 22 Postoperative Infection 24 Postoperative Renal tract injury 1

Irregular bleeding 8 Lymphocyst 
formation

30 Bladder dysfunction 22

Pelvic pain 7 Lower limb oedema/
lymphoedema

16 Gastrointestinal tract 
dysfunction

9

Cervical stenosis 43 Postoperative 
haemorrhage/
haematoma

10 Neurological 
complications

14

Uterine necrosis 1 Depression/anxiety 1 Cardiorespiratory 
/ venous 
thromboembolism 
complication

4

Cerclage problems 6 Loss of sexual 
desire/sensation

1 Time/duration for 
need of regular 
analgesia

1

Use of vaginal dilators 2 Sleep disturbance 1 Time from surgery to 
out of bed

2

Vulval oedema 8 Back pain 2 Time to return of 
menses

13

Wound dehiscence 1 Abdominal pain 2 Length of hospital stay 38

30- day readmission 3 Hernia formation 2 Time to return to 
normal bladder 
function

12

Return to theatre 15 Peritoneal inclusion 
cyst/pseudocyst

2

Fistula formation 4 Self- catheterisation 1

 14710528, 2023, 2, D
ow

nloaded from
 https://obgyn.onlinelibrary.w

iley.com
/doi/10.1111/1471-0528.17342 by U

niversidad D
e G

ranada, W
iley O

nline L
ibrary on [10/01/2023]. See the T

erm
s and C

onditions (https://onlinelibrary.w
iley.com

/term
s-and-conditions) on W

iley O
nline L

ibrary for rules of use; O
A

 articles are governed by the applicable C
reative C

om
m

ons L
icense



168 |   YONG et al.

death’ (23/39, 59%), ‘overall survival’ (4, 10%), ‘disease- 
free status’ (3, 8%) and ‘5- year recurrence- free survival 
rate’ (3, 8%). The number of lymph nodes resected was 
recorded in 38 studies (39%). Sixty- four studies (66%) 
published data relating to recurrence during the follow-
 up period, with 33 studies (52%) specifying the site of re-
currence as well as the type of treatment provided. Ten 
studies (10%) highlighted the interval between the initial 

surgical therapy and confirmation of recurrence of the 
disease. Several publications (27, 28%) reported the num-
ber of women having a hysterectomy within the study 
follow- up period. Seven of the 97 studies (7%) recorded 
cytology findings, with two (2%) also highlighting the 
HPV status during the follow- up period. A comprehen-
sive breakdown of all oncological outcomes is detailed in 
Table S3.4.

T A B L E  2  Reported fertility and oncological outcomes

Outcomes
Number 
of trials Outcomes

Number 
of trials Outcomes

Number 
of trials

Fertility Attempt conception 47 Fertility Mode of delivery 41 Fertility Abnormal placental 
attachment

5

Time to conception 6 Gestation of delivery 29 Gestational diabetes 1

Need for assisted 
conception

36 Live birth 30 Hypertensive disorders of 
pregnancy

3

Use of surrogate 1 Fetal loss 3 Multiple pregnancy 8

Premature ovarian 
failure post- 
chemotherapy

1 Recurrence of cancer 
in pregnancy

1 Non- cephalic 
presentation

2

First- trimester 
miscarriage

38 Cervical length in 
pregnancy

2 Growth restriction/
oligohydramnios

1

Second- trimester 
miscarriage

33 Preterm prelabour 
rupture of 
membranes

29 Neonatal death 5

Termination of 
pregnancy

21 Chorioamnionitis/ 
infection

14 Birthweight 4

Ectopic pregnancy 11 First- trimester 
bleeding

1 Apgar score 2

(Ongoing) 
Pregnancy

15 Rescue cervical 
cerclage

6 Cause- specific perinatal 
morbidity

3

Number of 
pregnancies per 
woman

11 Antepartum 
haemorrhage

1 Congenital malformation/
syndrome

3

Oncological Number of lymph 
nodes (LN) 
sampled

38 Oncological Disease- related death 23 Oncological Cervical length resected 13

LN status 39 Non- cancer- related 
death

2 Remaining cervical length 1

Sentinel LN status 6 Overall survival 4 Hysterectomy during 
follow- up (f/u) period

22

Number of sentinel 
LN sampled

2 Disease- free survival 2 Interval from conisation 
to hysterectomy

1

Adjuvant therapy 46 Overall survival rate 4 Re- conisation during f/u 
period

4

Recurrence site 33 Overall mortality rate 0 Additional surgery during 
f/u period

1

Time to recurrence 10 Specimen margin 
status

32 Interval from initial 
surgery to second 
surgery

1

Treatment for 
recurrence

33 Stromal invasion 4 Smear/cytology status 
during f/u

8

Interval from 
recurrence to 
death

2 Lymphovascular space 
invasion

38 HPV status during f/u 2
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3.2.5 | Quality of life outcomes

Quality of life data was less studied, with functional assess-
ment (1/5, 20%),50 symptom scales (2/5, 40%) and concerns 
(2/5, 40%) being frequently investigated themes. A compre-
hensive breakdown of all outcomes relating to quality of life 
is detailed in Table S3.5.

3.2.6 | Other outcomes

Miscellaneous data that did not apply to those mentioned 
earlier included those related to neoadjuvant chemotherapy 
(7/12, 58%) and non- disease- related surgeries (1/12, 8%).

Of the studies reporting neonatal outcomes, five reported 
neonatal deaths, four recorded birth weight, and three re-
ported on neonatal ward admission. As this review included 
studies that conducted neoadjuvant chemotherapy before 
surgery, complications arising from chemotherapy toxicity 
and response to chemotherapy was also documented. All 
miscellaneous outcomes are detailed in Table S3.6.

3.3 | Outcome measurements

Few studies documented the tools used to measure the re-
ported outcomes. Standard measurement tools were those 
used for documenting survival and mortality rates, such as 
5- year overall survival4 and 5- year recurrence- free survival 
rates.3 Three studies referenced the Clavien– Dindo clas-
sification system when grading complications. One study 
applied Bailey's scale of infant development to assessment 
childhood development,21 and different quality of life ques-
tionnaires were used in various studies, including QLQ- 
C30,1,50 QLQ- CX24,1,50 and FACT.1,68 A variety of clinical 
and radiological assessments were used to survey remission 
during follow up, including Papanicolaou testing,2 annual 
magnetic resonance imaging of pelvis,1 internal examina-
tion1 and colposcopic assessment.1 The different types of 
measurement tools used are recorded in Table S4.

As there were no RCT in this review, the Newcastle– 
Ottawa Scale was applied to assess the quality of the 
studies in the systematic review. Of which 13 (12%) were 
judged as good quality, one (1%) was deemed of fair qual-
ity, and 91 (87%) were of poor quality. The breakdown of 
the Newcastle– Ottawa Scale assessment can be found in 
Table  S5. Table  S6 is included detailing all abbreviations 
used in this paper.

4 |  DISCUSSION

4.1 | Main findings

Our systematic review shows international interest in as-
sessing the outcomes of women who undergo fertility- 
sparing surgery for cervical cancer. Oncological outcomes 

were the most commonly reported topic in most studies, 
followed by fertility outcomes. Over half of the studies did 
not specify primary and secondary outcomes. However, 
this can be explained by there being no randomised con-
trolled trials eligible for this review. Our data highlight 
wide heterogeneity in outcomes, limited standardisation 
in outcome measures, and the existing small proportion 
of good- quality studies. There was heterogeneity in as-
sessing outcomes such as pregnancy losses, survival rate, 
blood loss, infections and more. Definitions for outcomes 
were often either lacking or varied, such as preterm deliv-
ery, first-  or second- trimester miscarriage and postopera-
tive infection. This makes drawing comparisons between 
studies challenging. Many of the studies included within 
this systematic review described a broad range of out-
comes, and a small proportion of studies were set to study 
more specific outcomes relating to fertility- sparing surgery 
following a cervical cancer diagnosis; these studies pre-
dominantly focused on quality- of- life impacts or neonatal 
effects. The deficiency of the methodology used to describe 
the reported outcomes is also a concern.

4.2 | Strength and limitations

This is the first systematic review that seeks to report all rel-
evant outcomes reported in the literature for studies assess-
ing fertility- sparing surgery for cervical carcinoma. A robust 
methodology was used throughout this review. Imposing no 
language restrictions allowed us to capture a diverse group 
of participants to inform this review with 12 studies pub-
lished in non- English journals. The major limiting factor for 
this review was that most studies were observational studies, 
of which only 12% were deemed to be of good quality. We 
acknowledge that 24% of the studies recorded within this 
review did not appear during our literature search but were 
included from other systematic reviews. However, because 
of the ‘saturation’ of outcomes reported, we can be confident 
that we are unlikely to have missed any other significant 
outcomes.

4.3 | Interpretation

Outcomes described in this systematic review mainly rep-
resent the outcomes that several researchers and clinicians 
have chosen to investigate and report globally. This has been 
the norm with other systematic reviews that aimed to de-
scribe outcomes for benign gynaecological conditions.141 As 
a result, most studies report predominantly on oncological or 
fertility- related outcomes. Nevertheless, despite the presence 
of a dominating theme of outcomes reported, the majority of 
studies report on a wide range of outcomes with an overall 
significant variation in reported outcome measures. This is 
not surprising because several other systematic reviews in 
other areas of gynaecology report the same findings.142– 145 
This poses a significant burden when interpreting study 
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findings, essentially limiting those studies' international 
amplitude and clinical applicability.

More importantly, forming policies, implementing robust 
guidelines, and describing reference standard practice is 
predominantly based on the ability of researchers and clini-
cians to synthesise available evidence effectively. Delivering 
high- quality systematic reviews and data synthesis can 
only be possible if reported outcomes are harmonised.146 
Additionally, one can argue that initiation of large- scale 
high- quality trials may be based on robust systematic reviews 
that successfully demonstrate a need for further research. In 
our case, variation of reported outcomes directly prohibits 
robust evidence synthesis and perhaps creates an unfavour-
able ground to design or undertake a high- quality RCT or 
well- designed studies targeted to provide answers for knowl-
edge gaps that arise from current studies. Undoubtedly, the 
observed lack of RCT can be secondary to ethical challenges; 
however, lack of available high- quality evidence may lead to 
a vicious cycle.

From the public and patient's perspective, a patient can 
only make a properly informed decision if clinicians and 
researchers are able to provide strong evidence confidently. 
Lack of harmonised outcomes results in knowledge gaps 
that would essentially pose a significant burden in stan-
dardising evidence- based clinical practice. Subsequently, 
clinicians may at times be less confident to offer fertility- 
sparing surgery, and patients may feel nervous about opting 
for a fertility- sparing option when this perhaps is available 
and safe; or a corollary may be deciding to opt for fertility- 
sparing surgery that is ill- informed and in retrospect may 
be regretted. Further to this, our primary search failed to 
demonstrate patient- centred outcomes, and quality of life 
was reported in only five studies. Many of the outcomes 
most frequently reported were those that are easy to collect 
and not very meaningful to patients. This emphasises the 
need for active patient and public involvement in develop-
ing COS. Fertility- sparing treatment must be offered on the 
basis of patients' wishes. Any effort to develop and identify 
COS should incorporate patients' in the process and repre-
sent their views as one of the important components. We 
speculate that a final COS is likely to include outcomes like 
overall survival, progression- free survival, cancer- specific 
mortality, recurrence, surgical complications, live birth rate, 
fetal loss, quality of life and patient satisfaction.

Overall, this underlines the necessity of agreeing to de-
sign, disseminate and implement COS for fertility- sparing 
surgery in cervical cancer. This will facilitate an interna-
tional consensus in reporting outcomes following fertility- 
sparing interventions, and therefore allow interpretation of 
each study on a global scale. It will also act as a catalyst to 
bring experts and stakeholders from international institu-
tions, societies and patient groups together, to agree on estab-
lishing robust guidelines as to when fertility- sparing surgery 
is indicated, its oncological safety profile, contraindications, 
surgical morbidity, potential impact and effect on quality of 
life, as well as success in pregnancy- related outcomes after 
treatment. Well- established evidence- based guidelines make 

clinicians confident to counsel women effectively and to use 
the option of fertility- sparing surgery wisely when this is in-
dicated, as well as helping patients make informed decisions 
on whether to opt for the intervention.

5 |  CONCLUSION

We recommend the development of COS for fertility- sparing 
surgery in cervical cancer. This will prevent unnecessary 
duplication of research time and provide key stakeholders 
including patients, clinicians, nurses, researchers and allied 
health professionals as well as professional societies, with 
the opportunity to identify outcome sets prospectively while 
designing their study. This can also facilitate ethics commit-
tee's approval of novel trial protocols as it provides a form of 
standardised approach.30,147 Delivering COS will facilitate a 
global approach towards providing high- quality evidence in 
the field of fertility- sparing surgery for cervical cancer.

Our data highlight heterogeneity in the reporting of out-
comes used in studies of fertility- sparing surgery for cervical 
carcinoma. A defined set of agreed core outcomes is critical 
to facilitate future studies, for research studies to be mean-
ingfully compared to advise clinical practice and drive for-
ward management change and informed decision- making. 
The decision to proceed with fertility- sparing surgery is pre-
dominantly patient- centred. It is essential that patients and 
public stakeholders be involved in the development of COS 
and that the final COS also reflect outcomes that are import-
ant to them. This systematic review will inform the develop-
ment of a COS by forming the basis of a broad- based Delphi 
survey, with the addition of data from qualitative work with 
patients.
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