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ABSTRACT
Introduction The full- endoscopic spinal surgery (FESS) 
procedure is widely accepted and welcomed in China. 
With the continuous development of minimally invasive 
surgery, the further expansion of indications and the 
greater diversity of techniques, spinal endoscopic surgery 
currently accounts for more than 10% of spinal surgery in 
China, ranking among the top in the world. However, the 
admission system and standardised training system for 
spinal endoscopic surgery are not perfect, which presents 
a challenge and disadvantage for novices.
Methods and analysis Exploratory mixed methods 
are applied for designing this study. First, we will collect 
questions from novices by allowing them to openly list 
their concerns to those who have completed FESS. 
These qualitative questions will be categorised using 
NVivo software. To produce the qualitative results, 
a questionnaire for the sequential two- round Delphi 
approach will be developed to identify the 20 most 
important questions from novices. This study is planned to 
be started at April 2021, and completed at March 2022.
Ethics and dissemination The Research Ethics 
Committee of Peking University Third Hospital provided a 
waiver for this Delphi protocol. We expect that the findings 
will be published in a clinical journal and presented at 
conferences. Furthermore, we hope that the results can 
contribute to answering the questions raised by novices 
of spinal endoscopy in the form of books and to improving 
the training system for spinal endoscopy surgery.

INTRODUCTION
Since the introduction of percutaneous 
endoscopic lumbar discectomy (the ‘YESS’ 
technique) to China in the late 1990s, endo-
scopic spinal surgery has developed rapidly in 
recent decades with increased acceptance.1 
Especially in recent years, full- endoscopic 
spinal surgery (FESS) has become the main 
treatment for degenerative diseases of the 
spine in some economically developed areas. 
The indications for surgery have expanded 
from simple lumbar disc herniation to spinal 
degenerative diseases, infections and even 
tumours; indications include extreme lateral 

disc herniation, recurrent disc herniation, 
migrated disc herniation, lumbar infectious 
spondylitis, discogenic low back pain and 
spinal tumours.2–7 With the expansion of 
indications, the number of endoscopic spinal 
surgeries has also increased. It is estimated 
that 50 000 to 60 000 spinal endoscopic 
surgeries are performed in China each year, 
accounting for approximately 10% of spinal 
surgeries, and this proportion is growing 
rapidly every year.1

In recent decades, with the development 
of techniques from YESS8 and transforaminal 
endoscopic spine system (TESSYS)9 to full- 
endoscopic techniques,10 endoscopic spinal 
surgery has been continuously innovated 
and improved, which has advanced the safety 
and efficacy of surgery. It has become the 

Strengths and limitations of this study

 ► Exploratory mixed methods design is used to collect 
questions openly from novices of full- endoscopic 
spinal surgery (FESS) by using qualitative approach, 
and sequentially conduct Delphi survey to screen the 
most important questions mainly by using quantita-
tive approach, which might be a good example for 
researchers to solve the similar research questions.

 ► All questions are provided by novices of FESS who 
are in the learning curve stage in China, which are 
real- world problems.

 ► The consultation experts consist of doctors with a 
large number of annual FESSs in China who have 
rich surgical experience and a high reputation.

 ► ‘The most important question’ about FESS means 
that the evidence- based answer to this question 
is crucial for novices of FESS to successfully com-
plete the learning curve and avoid risks in the actual 
operation.

 ► To the best of our knowledge, this is a rare study 
that generates Delphi- based expert consensus on 
the promotion and application of a new technology.
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foundation for the continual extension of indications for 
endoscopic spinal surgery.

Many clinical departments in China perform FESS, 
especially full- endoscopic lumbar discectomy opera-
tions, including orthopaedics, pain centres, neurosur-
gery, rehabilitation, interventional medicine and sports 
medicine.1 As a clinical technique, its learning curve typi-
cally includes theoretical learning and clinical practice, 
and there are many ways to evaluate surgical outcomes. 
However, there is no firm consensus on strategies to 
improve the learning curve regarding the character-
istics of the FESS technique.11 12 The lack of a training 
system has become a bottleneck for novices of FESS (ie, 
within their first 20 cases) to perform surgery.13 14 Their 
concerns regarding FESS mainly include a steep learning 
curve, fear of failure, complications and recurrence after 
surgery.15 The complications involves in novices’ imple-
mentation of this technology indicate the need to quickly 
establish a standardised training system and access 
system.16 17 It is believed that the learning curve, though 
steep, can be overcome through strict standard training 
and suitable patient selection.18 In the establishment of 
relevant systems and training systems, mature surgeons’ 
experience and technical understanding of spinal endo-
scopic surgery are extremely valuable.19

The Delphi method is a collective anonymous consensus 
process in the form of correspondence consultation. It 
is characterised by its anonymity, multiple feedback and 
other statistics. Furthermore, it is an established method of 
drawing on the opinions of often diverse groups of experts 
on practice- related problems.20 21 Therefore, we designed 
two rounds of Delphi expert email consultations to achieve 
the purpose of our project, making full use of the practical 
experience and theoretical understanding of different 
experts and avoiding the result bias caused by face- to- face 
meetings.

OBJECTIVE
The aim of this mixed- method study is to identify the 20 
most important questions in the area of FESS among a large 
number of spinal endoscopic surgery doctors in China.

METHODS AND DESIGN
Study design
An exploratory sequential mixed- methods design will be 
used in this study, with initial qualitative data collection 

and analysis informing subsequent quantitative data 
collection and analysis that integrates the strengths of 
inductive and deductive reasoning. In phase 1, we plan 
to explore questions from novices of FESS. In phase 2, 
we will conduct a two- round Delphi survey to identify the 
20 most important questions. A summary of the research 
design is presented in figure 1.

Study setting and participants
The working group consists of physicians with compa-
rable experience in FESS, epidemiologists and graduate 
students who act as the designers and implementers of 
the programme. Agreement will be reached concerning 
participant selection, consensus thresholds, the survey 
format and question structure, and the analysis process 
according to the proposed quality indicators for a Delphi 
study. The consultation panellists comprise spinal endo-
scopic surgery doctors with rich surgical experience and 
a high reputation in China. We will recruit consultation 
experts following principles of authority and representa-
tiveness from all provinces in mainland China through 
the Minimally Invasive Spine Expert Committee.

Selection criteria
1. Engaged in spinal endoscopy.
2. More than 200 cases of endoscopic operations in 1 

year.
3. More than 1000 total cases of spinal endoscopic sur-

gery.
4. Support and willingness to participate in this research.
5. Complete multiple rounds of correspondence.

Sample size
Approximately 100 experts distributed at Peking Univer-
sity Third Hospital and other areas in mainland China 
will be invited to participate to complete both the qualita-
tive and quantitative two- round e- Delphi surveys.

DATA COLLECTION
For this exploratory mixed- methods study, qualitative data 
will initially be collected from participants by requesting 
that they openly list their concerns to those who have 
completed FESS in phase 1. Sequentially, quantitative 
data will be collected by using a two- round Delphi survey 
in phase 2. The process of implementation is illustrated 
in figure 2.

Figure 1 Explanatory sequential mixed- methods design of the study. FESS, full- endoscopic spinal surgery.
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Phase I
Collecting qualitative questions to form a problem database
Open questions about the most difficult questions, the 
questions that most require solutions, or the issues of 
greatest concern encountered during the operation for 
novices of FESS will be sent to approximately 100 doctors 
at the pain medicine centre of Peking University Third 
Hospital by email by the working group. The feedback 
will be refined and classified to develop a problem data-
base with a total of N subquestions in M categories by 
NVivo qualitative data analysis software22 (NVivo 11 pro). 
The working group specialises in language expression 

and modification of each problem through discussion 
and codes each of them with N- M.

Generating the instrument
Based on the coded problem database, the instrument 
for the first round of Delphi will be sequentially devel-
oped. The invitation letter sends a warm invitation to 
the consultation panellists and briefly introduces the 
significance, scheme and matters for attention of this 
consultation project. The questionnaire consists of two 
parts. The first part includes the basic information and 
the professional discipline of the participant. The second 

Figure 2 An overview of an exploratory sequential mixed- methods research design in the proposed research. Delphi data 
collection and analysis sequence. FESS, full- endoscopic spinal surgery.
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part lists N questions divided into M categories. Each of 
the N question items is followed by a grid in which the 
panellists are asked to score the importance of these ques-
tions. The assessment of importance can be judged by a 
score from 0 (least important) to 9 (most important). 
Blank areas are left for participants to suggest other 
necessary question items. This process allows us to define 
the ‘most important’ questions: a higher score means 
that the evidence- based answer to this question is crucial 
for novices of FESS to successfully complete the learning 
curve and avoid risks in the actual operation.

Phase II
Two-round e-Delphi study
Delphi method rounds: round 1
In the first round, the consultation questionnaire will 
be sent to all experts by email. The experts are invited 
to complete the questionnaire inquiry according to the 
instructions and then return the questionnaire by email. 
A 1- month turnaround time will be given for panel 
members to complete the questionnaire.

All panellists are invited to provide professional infor-
mation, job familiarity and so on. More importantly, the 
panellists rank the importance of the N questions. A 
10- point Likert scale is used, ranging from 0=not at all 
important to 9=extremely important.23 Space is included 
at the end of the questionnaire for participants to provide 
comments and suggestions.

Round-2 instrument
After completing the first round of expert email consulta-
tion, we will collect all results for statistical analysis and form 
the second- round correspondence questionnaire according 
to the feedback. We will modify the list of question items, 
including those regarded as the most important (9 points) 
by at least 10% of panellists in the first round.24 A summary 
table of the results, including group ratings and comments 
obtained from round 1, will be prepared. This table is used to 
provide controlled feedback and statistical group responses 
to participants. Space will be provided at the end of each 
question for comments and suggestions.

Delphi method rounds: round 2
For round 2, each panellist will be invited to complete the 
second round of the correspondence questionnaire. The 
requirements and criteria are the same as in the first round. 
Only those participants who completed the first round will 
be invited for the second round. Panellists are also provided 
with the summary table from round 1. In both rounds, we 
will send up to three reminders in cases of non- response.

DATA ANALYSIS
After the consultation questionnaire is completed, the 
corresponding database will be established, and the data 
will be entered for parallel consistency and verification. 
For questions or missing data, experts will be contacted 
to confirm or complete the responses. The main analysis 

items and methods of the two rounds of consultation 
forms are as follows, referring to the relevant calculation 
methods of the Delphi method.24–27

The questionnaire recovery rate (H)
We will evaluate the enthusiasm of experts by the ques-
tionnaire recovery rate (H). The questionnaire recovery 
rate is equal to the ratio of the total number of question-
naires recovered and the scores of questionnaires issued 
multiplied by 100%.

The authoritative coefficient (Cr)
The authoritative coefficient (Cr) is used to evaluate 
the reliability of expert scoring. Cr is determined by 
two aspects: (1) experts’ familiarity with spinal endos-
copy expertise (Cs), which is divided into five levels: very 
familiar, relatively familiar, generally familiar, not very 
familiar, unfamiliar; (2) the main judgement basis (Ca) 
of experts for scoring the importance of selected items 
is divided into practical experience, theoretical analysis 
and reference to domestic and foreign literature. Intui-
tively, judgement is the fourth aspect and is also divided 
into three levels of influence, and the corresponding 
coefficients are assigned differently. The sum of the four 
aspects of influence is Ca. The calculation formula is Cr 
= (Cs +Ca)/2.

The full score rate (K) and the total score (S)
The importance of each item of the questionnaire is eval-
uated by the full score rate (K) and the total score (S): K 
indicates the percentage of the full score obtained by this 
item as a percentage of the total items; S indicates the 
sum of the scores of this item.

Coefficient of variation (CV) and Kendall’s coefficient of 
concordance
The coefficient of variation (CV) is used to evaluate the 
uniformity of expert opinions of various items, and Kend-
all’s coefficient of concordance (ω) is used to evaluate the 
consistency of opinions of the entire questionnaire. The 
lower the CV, the higher ω, which indicates more unified 
opinions of experts and more convincing research results. 
The formula for the coefficient of variation (CV) is CV = 
σ/‾x, σ is the SD of the indicator, and ‾x is the average of 
each indicator. Kendall’s coefficient calculation method: 
the number of experts consulted with the questionnaire 
is b, and the number of indicators to be evaluated is k. 
Therefore this indicator reflects the degree of consistency 
of b experts on the relative importance scores of all k indi-
cators. This indicator is represented by ω and is calcu-
lated by the following formula:

 
ω =

12
k∑
j=1
R2j −3b

2k
(
k+1

)2

b2k
(
k2−1

) .
  

Note: b is the number of experts, k is the number of 
evaluation indicators, and Rj is the total rank of the jth 
observation object.
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The value of ω is between 0 and 1; the closer the value 
to 1, the better the degree of agreement of all experts' 
evaluations of all indicators, which indicates better coor-
dination among the experts in this round of research; 
otherwise, the opposite is true. SPSSV.17.0 can be used to 
calculate Kendall’s coefficient (ω).

Patient and public invovlement
Patient and public will not be involved in the study.

DISCUSSION
Initial steps, tool development and dissemination are the 
three main stages of the framework for developing assess-
ment tools.28 This study is situated in the dissemination 
stage by generating and seeking consensus on learning 
curves and technical points about spinal endoscopy. By 
integrating qualitative and Delphi expert consensus, we 
attempt to establish the most important issues so that 
novices can pay attention to the techniques of spinal 
endoscopy when performing it. Although this is the 
first study to provide a high- level solution to a technical 
problem for the promotion and application of a new 
technology, it provides directions and frameworks for us 
to organise experts and scholars to answer and interpret 
these questions professionally and accurately. We follow 
the evidence- based medicine model to seek precise solu-
tions through rigorous design.

The development of spinal endoscopy has experienced 
a long process of improvement and practice, making this 
technique more widely used and more mature. Moreover, 
FESS is about to or has already become the mainstream 
in this area. It must be emphasised that the improve-
ment and promotion of the technology and equipment 
are always derived from clinical practice, so the study of 
spinal endoscopy is inseparable from practice, and the 
experience and lessons learnt from practice are valuable 
and indispensable.14 This is also the reason why we chose 
experts with a large number of annual spinal endoscopic 
surgeries in China as the respondents. We have also 
designed indicators to evaluate the enthusiasm, profes-
sional familiarity and business ability of the experts to 
verify the authority and credibility of this study. Anonymity 
is always a valuable feature of Delphi research.29 We will 
complete the inquiry by e- mail (some experts use letters). 
The statistics and analysis of all data will be conducted 
by different personnel with the aim of maintaining objec-
tivity and reducing deviation. We will present a consistent 
evaluation of expert opinions on the 20 selected ques-
tions and the entire questionnaire, not only to confirm 
the authority and authenticity of our results but also as a 
reminder that these questions are of great value in clin-
ical application and technical learning. We will publish 
our research results in the form of a paper. In the next 
step, we will organise a group of experts engaged in spinal 
endoscopy surgery to discuss and answer these questions 
in depth. Then, a text version integrating feasibility, oper-
ability and practicability will be developed as answers to 

the questions and to overcome obstacles for novices of 
FESS.

We seek to identify the 20 most important questions with 
a rigorous design for novices of FESS. More importantly, our 
future answers to these questions and discussion results will 
provide a basis for the improvement of the training system 
and access system of spinal endoscopic surgery in the future 
as well as technology promotion and even technical improve-
ment. Providing a feasible model for the promotion of other 
new technologies will be an additional benefit.

ETHICS AND DISSEMINATION
The Research Ethics Committee of Peking University Third 
Hospital provided a waiver for this Delphi protocol. This 
research is purely an effort towards the training and promo-
tion of new technologies. All participation is voluntary, and 
we will ensure that respondents present their authentic 
views. We expect that the findings will be published in a clin-
ical journal and presented at conferences. Furthermore, we 
hope to contribute to answering the questions of novices of 
spinal endoscopy in the form of books and to improve the 
training system for spinal endoscopy surgery.
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