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Objective: Endoscopic spine surgery (ESS) is a minimally invasive approach with reduced
tissue trauma, shorter hospital stays, and faster recovery times. It employs advanced endo-
scopic instruments and imaging technologies to address a wide range of spinal pathologies
with minimal disruption to surrounding tissues. As ESS continues to evolve, this article
aims to gather insights into the opinions and perspectives of the key stakeholders involved,
and highlight strategies to improve implementation.

Methods: A cross-sectional survey was distributed to collect data on Australian spine sur-
geons’ perspectives of ESS. The survey questionnaire was distributed electronically to a di-
verse group of spine surgeons who are members of the Spine Society of Australia.

Results: Of responders, 46.8% were already integrating ESS into practice, or had the suffi-
cient training to commence ESS. A further 29.8% were contemplating introduction of ESS
techniques, while just under one quarter of respondents (23.4%) were not interested in im-
plementing minimally invasive techniques. Primary motivators for implementation includ-
ed skill development and improved patient outcomes. Primary barriers included lack of
training opportunities, length of time to develop competency and lack of current support-
ing evidence.

Conclusion: The study contributes to the existing body of knowledge on ESS by providing a
comprehensive analysis of surgeon opinions and experiences. The results highlight the grow-
ing interest in endoscopic techniques, while recognizing the challenges that need to be ad-
dressed to make this more widely utilised and available. The findings can guide future re-
search, training programs, clinical practice and ultimately improve health and financial
outcomes to patients and the wider health system.
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and perspectives of the key stakeholders involved, particularly
the surgeons who perform these procedures. In doing so, we

Endoscopic spine surgery (ESS) has emerged as a minimally
invasive alternative to traditional open spine surgery, offering
potential benefits such as reduced tissue trauma, shorter hospi-
tal stays, and faster recovery times." This innovative surgical
technique employs endoscopic instruments and imaging tech-
nologies to address a wide range of spinal pathologies with mini-
mal disruption to surrounding tissues. As the field of ESS con-
tinues to evolve it is crucial to gain insights into the opinions

can be better prepared to implement strategies that assist in ed-
ucation and adoption of ESS.

Endoscopic approaches in Australia for Spinal pathologies
have been documented in the literature over the last 20 years.*”
However, uptake of these various techniques has been slow. A
survey was conducted to evaluate and discuss potential barriers.

This article aims to delve into the opinions of surgeons on
ESS, shedding light on their experiences, challenges faced, and
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overall satisfaction with this minimally invasive approach. By
exploring the attitudes of surgeons towards ESS, we can identify
areas of success, ongoing concerns, and potential areas for im-
provement within this specialized field.

To accomplish this objective, a survey was designed and dis-
tributed to a diverse group of orthopaedic and neurosurgical
spine surgeons. The questionnaire focused on various aspects
of ESS, including indications for its use, approaches with use,
technical challenges encountered, and overall likelihood to in-

Table 1. Summary of survey and results

clude this technique in future practice (Table 1).

Additionally, this paper will review existing literature on ESS,
analysing relevant studies, clinical trials, and case reports to pro-
vide a comprehensive overview of the current state of knowl-
edge. By combining the survey data with existing literature, we
aim to present a comprehensive analysis of the collective opin-
ions and experiences of surgeons regarding ESS.

The findings from this study will potentially have important
implications for the future development and advancement of

Survey Answer Percentage  Answered
Are you contemplating introducing endoscopic No. I will not be performing Endoscopic in my practice. 23.40 11
techniques into your practice? I'm already doing endoscopic spine surgery. 27.66 13
- Answered 47
- Skipped 1 I'm contemplating endoscopic but haven’t been trained. 29.79 14
I've had training but haven't started yet. 19.15 9
If contemplating endoscopic surgery, what Uniportal (1 incision) 32.43 12
approach is of interest to you: Biportal (2 incisions) 21.62 8
- Answered 37
- Skipped 11 Both 45.95 17
What are the barriers in performing endoscopic Training opportunities 41.30 19
spine surgery (tick as many as you want)? Time taken to learn a new technique 69.57 32
- Answered 46
- Skipped 2 I'm not convinced that the literature supports this 43.48 20
technique yet.
Endoscopic looks fiddly and too difficult. 15.22 7
Assuming you introduce endoscopic into your Transforaminal 92.50 37
practice, which approaches will be your focus: Interlaminar for microdiscectomy 67.50 27
- Answered 40
- Skipped 8 Interlaminar for spinal stenosis 55.00 22
Endoscopic fusion 15.00 6
Endofacet radiofrequency ablation 22.50
What, if any, are your primary motivators for intro-  Iam not interested in implementing endoscopic spine 21.28 10
ducing endoscopic spine surgery into your practice? techniques.
) Agswered 47 Personal interest 55.32 26
- Skipped 1
Skill development 68.09 32
Business/financial 17.02 8
Improved recovery/length of stay 55.32 26
Other (please specify) 2.13 1
Do you see endoscopic spine surgery as a principal ~ Yes 56.25 27
technique of the future? No 43.75 21
- Answered 48
- Skipped 0
What are the principal pathologies that you would =~ Foraminal/far lateral disc herniation 92.86 39
ta.rget with endoscopic spine surgery? Midline/posterolateral disc herniation 73.81 31
(tick as many as you want) o )
_ Answered 42 Facet joint pain 33.33 14
- Skipped 6 Spinal stenosis 50.00 21
Fusion for spondylolisthesis 14.29
Other (please specify) 9.52 4
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ESS in Australia.

In conclusion, this scientific paper seeks to contribute to the
existing body of knowledge on ESS by providing an in-depth
analysis of surgeon opinions and experiences. By elucidating
the current attitudes towards this innovative technique, we hope
to foster a deeper understanding of its strengths, limitations,
and potential areas for growth. Ultimately, this research aims to
enhance patient care and facilitate evidence-based decision-mak-
ing for surgeons and healthcare providers involved in the man-
agement of spinal disorders.

MATERIALS AND METHODS

1. Study Design

This study employed a cross-sectional survey design to col-
lect data on the opinions and perspectives of surgeons regard-
ing ESS. The survey questionnaire was distributed electronical-
ly to members of the Spine Society of Australia (SSA).

2. Participant Selection

Contact was made with the SSA and agreement that the ques-
tionnaire would be promulgated via email format to all mem-
bers. There are currently 138 members of the SSA that the email

and survey was circulated to.

3. Survey Development

A survey questionnaire was designed to capture information
on various aspects and opinions of ESS. The questionnaire was
developed based on a review of existing literature, expert opin-
ions, and input from experienced endoscopic spine surgeons.
The survey included both closed-ended and open-ended ques-
tions to allow for quantitative and qualitative data collection.

4. Survey Administration

The survey questionnaire was distributed electronically using
a secure online survey platform. Participants were provided
with a unique survey link and were given a defined period to
complete the questionnaire. Reminders were sent to non-re-

spondents to maximize participation rates.

5. Survey Content
The survey questions and format are in Table 1.

6. Ethical Considerations

This study adhered to ethical guidelines from the South-East-
ern Sydney Local Health District human research ethics com-
mittee. Participants were assured of confidentiality and informed
consent was obtained prior to survey participation. Information
collated was stored in a secure database.

7. Limitations

It is important to acknowledge the potential limitations of
this study. The survey-based design may introduce response bi-
ases, and the findings may not be generalizable to all surgeons
and is likely to favour those already involved in or looking to
implement ESS. Additionally, the study relied on self-reported

data, which may be subject to recall bias.

RESULTS

1. Participant Demographics

A total of 48 spine surgeons participated in the study. The
surgeons were geographically diverse, representing various re-
gions throughout Australia. The total response rate was 48 of
138, 35% of the spine surgeons involved in SSA.

Are you contemplating introducing endoscopic techniques into practice?

35 -
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20 +
15 +
10 +

(%)

u Responses

No. I will not be
performing endoscopic
in my practice

I'm already doing
endoscopic spine
surgery

Fig. 1. Uptake of endoscopic spine surgery in Australia.
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2. ESS Experience

The participants reported a range of experience with ESS. Of
the responders, 46.8% were either had the sufficient training to
commence ESS or already integrating ESS into practice. A fur-
ther 29.8% were contemplating introduction of ESS techniques,
while just under one quarter of respondents (23.4%) were not
interested in introducing minimally invasive techniques into
practice (Fig. 1).

Primary motivators for introduction of ESS into surgical prac-

tice included wider skill development (68.1%), personal interest
(55.3%), and improve patient recovery time and reduced length
of stay (55.3%). Nearly one-fifth of responders noted business
or financial means as a motivation to introduce minimally in-
vasive techniques into practice (Fig. 2).

From the sampled participants, the primary pathologies thou-
ght to be favourable for ESS included foraminal and postero-
lateral/midline disc herniation (92.9% and 73.8% respectively).
Other pathologies include facet joint pain, spinal stenosis, fo-

Primary motivators for introducing ESS into practice?
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Improved ...

Fig. 2. Primary motivators of introduction of endoscopic spine surgery (ESS) into practice.

What are the principal pathologies that you would target with ESS?
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Fig. 3. Pathologies suitable for endoscopic spine surgery (ESS).

What are the barriers in performing ESS?

80
70
60
50
40 -
30
20 -
10 |-

(%)

u Responses

Time taken to
learn a new
technique

Training
opportunities

Fig. 4. Barriers to performing endoscopic spine surgery (ESS).
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Is ESS a principal technique of the future?
= Responses

40

30

(%)

Yes No

Fig. 5. Perceived opinion on future standard of care of endo-
scopic spine surgery (ESS).

raminotomy and fusion. Majority of respondents felt the most
appropriate approaches to introduce to practice would be trans-
foraminal and interlaminar. The majority felt they would utilise
either uniportal or biportal endoscopic approaches (Fig. 3).

The primary barrier to implementation of ESS for most re-
spondents was the perceived time taken to learn and master an-
other surgical approach (69.6%) and the lack of training oppor-
tunities (41.3%). Other deterrents included lack of supporting
evidence in medical literature and procedural difficulty with vi-
sualization and manoeuvrability (Fig. 4).

Opverall, when questioned asked about the future of ESS, 56.3%
of surgeons believed that the technique would continue to advance
and become a standard procedure in spine surgery (Fig. 5).

The results of this study indicate that surgeons have positive
opinions and experiences with ESS. It appears to be perceived
as an effective and minimally invasive approach for treating cer-
tain spinal pathologies. However, challenges such as surgical
technique with limited visualization and a challenging learning
curve exist, highlighting the importance of formalised training
and skill development. The results show promise for the future
of ESS, envisioning further advancements and broader applica-
tions in the field of spine surgery.

DISCUSSION

This study provides valuable insights into the opinions and
current familiarity of Australian surgeons regarding ESS as a
practice for the future. The findings reveal that spinal surgeons
perceive ESS as an effective and minimally invasive technique
for the treatment a wide range of pathology.

Medical literature shows the first attempts of endoscopic lum-
bar spine surgery can be dated back as early as the 1980s,° how-
ever it is only within the last decade that this approach is grow-

https://doi.org/10.14245/ns.2346912.456

ing in prevalence, as a higher volume of spine surgeons become
more familiar and experienced with the various techniques. This
willingness to learn and master new techniques is a trait that is
exhibited within the survey distributed and should further drive
the development and availability of further training opportunities.

Developing techniques and research in ESS has been reviewed
in the previous years as the technique is more widely explored
and adopted. Research and early technique implementation are
particularly concentrated within a small group of countries and
authors. A bibliometric analysis highlighted that the vast ma-
jority of research into endoscopic spine techniques (over 50%)
of these are published in and originated in China and South
Korea.”

The regions identified that demonstrated larger interest and
publications within the field of endoscopic spine techniques also
had noticeably higher rates of native surgeon training in ESS, as
they go on to utilise and implement this in practice.® There were
statistically significant differences in spinal endoscopy between
Asian vs. non-Asian surgeons, further highlighting the willing-
ness to learn and implement more progressive techniques. A
beneficial notion identified within the article by Kim et al."® is
that a formalised training program with an accredited curricu-
lum or mentorship program, such as those seen in Asian regions,
may lead to higher uptake, skill development and implementa-
tion of ESS in Australia.

Key areas of focus for endoscopic surgeons were identified in
review of the literature, including patient selection, technical
challenges, and postoperative outcomes.>'® Surgeons consid-
ered various factors when selecting patients for ESS, emphasiz-
ing the importance of appropriate case selection based on age,
symptom severity, and imaging findings. Technical challenges
such as limited visualization and instrument manoeuvrability
were recognized, highlighting the need for ongoing training
and skill development in endoscopic techniques. Complications
encountered during ESS can be difficult to manage, given lack
of exposure and visualization. This further emphasizes the im-
portance of adequate training and skillset, in addition to the
importance of understanding the advantages and disadvantages
of ESS and ensuring to utilise the most appropriate approach
for each individual presentation.

Based on the literature to date, positive postoperative outcomes
reported by surgeons, including significant pain relief and im-
proved functional outcomes, are encouraging.' Patient satisfac-
tion rates were high, indicating the potential benefits of ESS in
enhancing patient well-being and quality of life. Complication
rates in experienced and well-trained endoscopic spine surgeons
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appear to be comparable to traditional discectomy and decom-

pression procedures'**

within retrospective analyses, however
the medical literature currently lacks high powered studies to
further this.

The study participants expressed a positive outlook for the
future of ESS, foreseeing continued advancements and broader
applications in the field. This reflects the potential of endoscop-
ic techniques to become routine in spine surgery, offering pa-
tients a less invasive alternative to traditional open surgery that
produces less tissue trauma, minimal disruption of healthy soft
tissues and shorter hospital stays with comparable adverse out-
comes.">'¢

It is important to acknowledge the limitations of this study,
including the potential for response bias and the reliance on self-
reported data. Additionally, the findings may not be generaliz-
able to all surgeons performing ESS due to the specific sample
characteristics. In addition, the authors accept that the true rate
of uptake of ESS in this cohort is likely significantly lower than
reported in this study as surgeons who have contemplated, or
performing ESS, are more likely to respond to the study ques-
tionnaire rather than surgeons disinterested in ESS. Despite this,
the overall trend in addition to the progressive implementation
of techniques within the wider spinal surgery community is pro-
mising and worth highlighting.

CONCLUSION

The review contributes to the existing body of knowledge on
ESS by providing a comprehensive analysis of Australian spine
surgeons opinions and experiences, in addition to highlighting
the development of endoscopic techniques on a global scale. The
article demonstrates the strengths of endoscopic techniques in
terms of patient outcomes and surgeon perspectives, while also
highlighting the challenges that need to be addressed before
this practice can become more commonplace. The findings can
guide future research, training programs, and clinical practice,
ultimately leading to improved patient care and outcomes in
the field of ESS. As surgical techniques become less invasive
and surgeons become more proficient with endoscopic spine
approaches, it is possible the future of spinal decompression
and discectomy could be performed on a day-surgery basis;
leading to improved patient satisfaction, reduced surgical wait
times, reduced bed pressures and overall reduction in costs to
the healthcare systems."”
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