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It is with great interest we read the surgical report written 
by Drs. Telfeian and Wagner entitled “Transforaminal 
endoscopic thoracic discectomy: surgical technique” (1). In this 
publication, the authors describe the step-by-step procedure 
of performing a thoracic discectomy full-endoscopically. 
Advantages of performing a full-endoscopic thoracic 
discectomy include (I) a smaller incision; (II) performing 
surgery under awake circumstances, which enables patient 
feedback as neuromonitoring; (III) offering surgery on 
an outpatient basis shortening the length of hospital stay; 
and (IV) reducing the bony invasiveness of the spine with 
consequently reducing the need for instrumented fusion 
(2). A potential disadvantage of offering full-endoscopic 
discectomy for thoracic disc herniations include the learning 
curve, as the authors also recommend prior endoscopic 
experience with the lumbar spine, sufficient practice 
in a cadaver laboratory and having a proctor. Another 
disadvantage may be the costs involved with offering 
endoscopic surgery. These costs can be divided into direct 
costs (e.g., equipment costs) but also indirect costs (e.g., 
productivity loss due to the learning curve).

Both authors of this technical report are front-runners in 
the evolving field of full-endoscopic spine surgery and both 
are actively involved in training the next generation of spine 

surgeons. It is therefore our pleasure to further discuss the 
full-endoscopic transforaminal approach to treat thoracic 
disc herniations.

The quest for the least invasive technique

Throughout the last decades a clear shift can be observed 
among all types of surgeons from performing conventional 
open surgeries to offering less invasive technique (3,4). The 
first lumbar discectomy was described in the early 1900s by 
Krause and Oppenheim, who performed a surgery for what 
they then thought to be a chordoma (5). Later, in 1934 it 
was Mixter And Barr who published their experience with 
performing surgery for herniated lumbar discs (6). Until 
then, surgery was highly invasive and went alongside a high 
incidence of complications such as dural tears and instability 
of the spine. As during the coming decades, new surgical 
instruments were developed and existing instruments were 
improved, the invasiveness of lumbar discectomy could be 
reduced. With the development of microsurgery, it were 
Yasargil and Caspar that both started applying the surgical 
microscope to perform an interlaminar discectomy to treat 
sciatica (7,8). This interlaminar transflaval procedure is 
nowadays still regarded as the gold standard to surgically 
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treat a lumbar herniated disc (9).
During that same time period, there also grew an 

increasing interest in the posterolateral approach of the 
disc, primarily mainly for diagnostic purposes. It was then 
Hijikata, who first described the percutaneous nucleotomy 
during which he used special tubes and rongeurs to perform 
a discectomy (10). Then in the 1980s this procedure was 
further developed and applied by Parviz Kambin. Kambin 
later also described the triangular safe entry zone of the 
spine between the exciting nerve root, the transversing 
nerve root and the superior endplate of the lower vertebral 
level. This safe entry zone is nowadays also known as 
Kambin’s triangle (11). In later years, it was the adaption 
and implementation of these full-endoscopic transforaminal 
techniques by pioneers such as Anthony Yeung, Thomas 
Hoogland, Michael Mayer and Sebastian Ruetten, which 
made these techniques gain more mainstream attention 
among spine surgeons (12-14).

Open or endoscopic?

The question that remains for most clinicians is: should the 
endoscopic technique be preferred over the conventional 
technique? For many indications the evidence in favor of 
endoscopic procedures over conventional procedures, is 
thin. And most of the studies that are conducted, conclude 
non-inferiority which may make it more difficult to explain 
for surgeons why they offer endoscopic procedures as there 
are no apparent advantages in effectiveness.

Out of all the different indications of full-endoscopic 
spine surgery, lumbar disc herniation has been most 
intensively investigated recently. Prior, it was the consensus 
that there was only moderate quality of evidence on non-
inferiority of full-endoscopic transforaminal discectomy 
compared to open discectomy and there was a lack of cost-
effectiveness analyses in the literature (9). Furthermore, it 
was expected that the benefit of full-endoscopic procedures 
would only be small for lumbar disc herniation (15). 
However, as a robust randomized controlled trial showed, 
full-endoscopic transforaminal discectomy appeared not 
only to be non-inferior in effectiveness but also dominant 
in cost-effectiveness compared to open discectomy (16,17). 
This mainly because of the large amounts of societal costs 
that were saved in patients undergoing full-endoscopic 
surgery. Based on this study and other recent studies, 
there now appears to be high-quality evidence showing 
comparable leg pain reduction and high-quality evidence 
of modestly better functionality after full-endoscopic 

discectomy at the long-term (16,18-20).
When we specifically look at thoracic disc herniations, a 

recently published study looked into the safety and efficacy 
of full-endoscopic discectomy (21). In a meta-analysis of 
13 studies, comprising 285 patients, it was shown that both 
local anesthesia and the transforaminal approach were 
mostly used as the surgical strategy. Pooling all data from 
these studies led to an incidence of 1.3% for dural tears, 
4.7% for dysesthesia, 2.9% for recurrent disc herniation, 
2.1% for myelopathy, 1.1% for epidural hematoma, and 
1.7% for reoperations after endoscopic surgery. The 
review concludes that full-endoscopic discectomy has a low 
incidence of adverse events in patients with thoracic disc 
herniations. However, the quality of evidence was low and 
therefore more comparative studies are needed. 

Future prospects

These future studies should primarily focus on safety and 
effectiveness of full-endoscopic procedures in comparison 
with open procedures. Based on these studies, spine 
surgeons can therefore be encouraged to also offer these 
procedures as they most likely will demonstrate non-
inferiority in safety and effectiveness, but also come 
with other benefits as a smaller incision, less need for 
fusion, shorter length of hospital stay and potentially less 
complications compared to open procedures. Conducting 
such studies might be challenging, however, as thoracic disc 
herniations are rare. Aside from conducting the well-known 
randomized controlled trials, comparative effectiveness 
studies may also provide the needed evidence to offer full-
endoscopic thoracic discectomy as a routine procedure. 
International collaborations to combine patient data may 
also offer solutions for these challenges.

In addition to these comparative clinical effectiveness 
studies, health economic evaluations are also needed. The 
authors briefly touch this subject as they discuss that the 
high costs of equipment such as endoscopic towers, may 
not be justifiable to the hospital when the surgery pays the 
same. Health economic evaluations might help guide policy 
makers and hospital management in these decisions. For 
instance, as a recent study has shown, that from the Dutch 
health care perspective full-endoscopic surgery for lumbar 
disc herniations is dominant in cost-effectiveness (17). 
This dominance was also shown in a higher cost scenario 
for endoscopic surgery and for the learning curve cases 
of three different surgeons. With this in mind, it can be 
imaginable that the shorter length of hospital stay, the less 
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invasive nature of endoscopic surgery, the reduction of need 
for instrumented fusion and the fact that equipment may 
already be present for lumbar indications, may also lead to 
cost-effectiveness of full-endoscopic thoracic discectomy 
over open approaches.

Conclusions

These are exciting times for the minimally invasive spine 
surgeon, and especially for the full-endoscopic spine 
surgeon. The amount and quality of evidence is increasing, 
showing the merits of full-endoscopic spine surgery over 
conventional open techniques in degenerative spine surgery, 
the number of surgeons offering endoscopic spine surgery 
is increasing, and the indications for full-endoscopic spine 
surgery are expanding. As advocates for minimally invasive 
spine surgery ourselves, we embrace these developments in 
the field of minimally invasive spine surgery. But at the same 
time, we must remain critical about implementing full-
endoscopic procedures for all these expanding indications. 
We may not see the same benefits for these additional 
indications as we see for lumbar or thoracic disc herniations. 
We may not experience a similar or shorter learning curve 
when performing full-endoscopic for spinal oncology. And 
finally full-endoscopic spine surgery may also not be cost-
effective compared to open techniques when used treating 
multiple pathologies in the same patient. We will, however, 
never know if we as spine surgeons don’t keep pushing the 
envelope and be innovative with the state-of-the-art tools 
we have. Therefore, we also advocate for conducting more 
robust research alongside performing full-endoscopic spine 
surgery for these expanding indications in order to ensure 
we offer patients the least invasive, safest and most cost-
effective treatment. 

Acknowledgments

Funding: None.

Footnote

Provenance and Peer Review: This article was commissioned 
by the editorial office, Journal of Spine Surgery. The article 
did not undergo external peer review.

Conflicts of Interest: All authors have completed the ICMJE 
uniform disclosure form (available at https://jss.amegroups.
com/article/view/10.21037/jss-23-65/coif). The authors 

have no conflicts of interest to declare.

Ethical Statement: The authors are accountable for all 
aspects of the work in ensuring that questions related 
to the accuracy or integrity of any part of the work are 
appropriately investigated and resolved.

Open Access Statement: This is an Open Access article 
distributed in accordance with the Creative Commons 
Attribution-NonCommercial-NoDerivs 4.0 International 
License (CC BY-NC-ND 4.0), which permits the non-
commercial replication and distribution of the article with 
the strict proviso that no changes or edits are made and the 
original work is properly cited (including links to both the 
formal publication through the relevant DOI and the license). 
See: https://creativecommons.org/licenses/by-nc-nd/4.0/.

References

1. Telfeian AE, Wagner R. Transforaminal endoscopic 
thoracic discectomy: surgical technique. J Spine Surg 
2023;9:166-75.

2. Fiani B, Siddiqi I, Reardon T, et al. Thoracic Endoscopic 
Spine Surgery: A Comprehensive Review. Int J Spine Surg 
2020;14:762-71.

3. Telfeian AE, Veeravagu A, Oyelese AA, et al. A brief 
history of endoscopic spine surgery. Neurosurg Focus 
2016;40:E2.

4. Kwon H, Park JY. The Role and Future of Endoscopic 
Spine Surgery: A Narrative Review. Neurospine 
2023;20:43-55.

5. Oppenheim H, Krause F. Uber Einklemmung bzw 
Strangulation der Cauda Equina. Deutsche Medizinische 
Wochenschrift 1909;35:698-700.

6. Mixter WJ, Barr JS. Rupture of the Intervertebral Disc 
with Involvement of the Spinal Canal. N Engl J Med 
1934;211:210-5.

7. Caspar W. A New Surgical Procedure for Lumbar Disc 
Herniation Causing Less Tissue Damage Through a 
Microsurgical Approach. Lumbar Disc Adult Hydrocephalus 
1977. doi: 10.1007/978-3-642-66578-3_15.

8. Yasargil MG. Microsurgical Operation of Herniated 
Lumbar Disc. Lumbar Disc Adult Hydrocephalus 1977. 
doi: 10.1007/978-3-642-66578-3_16.

9. Gadjradj PS, Harhangi BS, Amelink J, et al. Percutaneous 
Transforaminal Endoscopic Discectomy Versus Open 
Microdiscectomy for Lumbar Disc Herniation: A 
Systematic Review and Meta-analysis. Spine (Phila Pa 

https://jss.amegroups.com/article/view/10.21037/jss-23-65/coif
https://jss.amegroups.com/article/view/10.21037/jss-23-65/coif
https://creativecommons.org/licenses/by-nc-nd/4.0/


Gadjradj et al. Expanding indications of full endoscopic spine surgery232

© Journal of Spine Surgery. All rights reserved. J Spine Surg 2023;9(3):229-232 | https://dx.doi.org/10.21037/jss-23-65

1976) 2021;46:538-49.
10. Hijikata S. A method of percutaneous nuclear extraction . J 

Toden Hosp 1975;5:39.
11. Fanous AA, Tumialán LM, Wang MY. Kambin's 

triangle: definition and new classification schema. J 
Neurosurg Spine 2019. [Epub ahead of print]. doi: 
10.3171/2019.8.SPINE181475.

12. Mayer HM, Brock M. Percutaneous endoscopic 
discectomy: surgical technique and preliminary results 
compared to microsurgical discectomy. J Neurosurg 
1993;78:216-25.

13. Ruetten S, Komp M, Godolias G. An extreme lateral 
access for the surgery of lumbar disc herniations inside 
the spinal canal using the full-endoscopic uniportal 
transforaminal approach-technique and prospective results 
of 463 patients. Spine (Phila Pa 1976) 2005;30:2570-8.

14. Ruetten S, Komp M, Merk H, et al. Recurrent lumbar disc 
herniation after conventional discectomy: a prospective, 
randomized study comparing full-endoscopic interlaminar 
and transforaminal versus microsurgical revision. J Spinal 
Disord Tech 2009;22:122-9.

15. Härtl R. The 6 T's of Minimally Invasive Spine Surgery. 
Global Spine J 2020;10:5S-7S.

16. Gadjradj PS, Rubinstein SM, Peul WC, et al. Full 
endoscopic versus open discectomy for sciatica: randomised 
controlled non-inferiority trial. BMJ 2022;376:e065846.

17. Gadjradj PS, Broulikova HM, van Dongen JM, et al. Cost-
effectiveness of full endoscopic versus open discectomy for 
sciatica. Br J Sports Med 2022. [Epub ahead of print]. doi: 
10.1136/bjsports-2021-104808.

18. Gadjradj PS. Full-endoscopic lumbar disc surgery: the new 
gold standard? (PhD Academy Award). Br J Sports Med 
2022;bjsports-2022-105434.

19. Gadjradj PS; PTED-study group. Infographic. Endoscopic 
versus open discectomy for sciatica? Which is more 
cost-effective? Br J Sports Med 2022. doi: 10.1136/
bjsports-2022-105766.

20. Gadjradj PS, Harhangi BS. Full-endoscopic 
Transforaminal Discectomy Versus Open Microdiscectomy 
for Sciatica: Update of a Systematic Review and Meta-
analysis. Spine (Phila Pa 1976) 2022;47:E591-4.

21. Silva JDS, Carelli LE, de Oliveira JAA, et al. Full-
endoscopic discectomy for thoracic disc herniations: a 
single-arm meta-analysis of safety and efficacy outcomes. 
Eur Spine J 2023;32:1254-64.

Cite this article as: Gadjradj PS, Fiani B, Sommer F, Ramirez 
RN, Harhangi BS. Expanding indications of full endoscopic 
spine surgery. J Spine Surg 2023;9(3):229-232. doi: 10.21037/
jss-23-65


