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ABSTRACT
Endoscopic spine surgery offers significant advantages over conventional techniques, 
but its success depends on careful attention to many intraoperative factors, 
particularly patient positioning. This review highlights the importance of  
understanding spinal anatomy and common variations, as well as the biomechanical 
effects of the positioning during surgery. Lumbar flexion increases posterior disc 
height and intradiscal pressure, enhancing disc bulging and widening the  
interlaminar window, which facilitates safer and more effective discectomy and 
decompression. These changes, especially over 20-40 degrees of flexion, also 
increase foraminal dimensions and surgical access, particularly in lower lumbar 
levels or cases with foraminal stenosis. Regarding positioning for endoscopic 
lumbar surgery, preoperative imaging and anatomical assessment are crucial to 
guide the approach and positioning strategy. Lumbar flexion of approximately  
40 degrees is recommended for discectomy and decompression, as it improves 
access and reduces bone resection in both interlaminar and transforaminal  
approaches. In certain cases, especially central or foraminal pathology,  
intraoperative repositioning may be necessary to ensure complete decompression 
and prevent recurrence. Optimal patient positioning in endoscopic lumbar surgery 
enhances surgical access, ensures safety, and minimizes tissue trauma.
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INTRODUCTION
Endoscopic spine surgery (ESS) has gained widespread 
acceptance due to its minimal invasiveness, reduced 
postoperative pain, and faster recovery time compared 
to traditional open or microscopic spinal surgery  
techniques.1,2 Despite these advantages, the success 
of ESS relies on meticulous attention to multiple  
intraoperative factors, among them is the patient 

posit ioning. There are various techniques and  
recommendations proposed, but no article dedicated 
to a comprehensive review on this issue.3 This narrative 
review aims to describe the surgical-related anatomy, 
effects of the patient positioning on the procedure 
based on the surgical approach in ESS, and our  
recommendations regarding the positioning to facilitate 
the endoscopic procedure.
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CONTENT OF REVIEW
A literature search was conducted using PubMed to 
identify relevant articles examining the effects of prone 
patient positioning on anatomical structures associated 
with endoscopic lumbar spine surgery. The primary 
search included MeSH terms such as “spine”, “anatomy”, 
“lumbar”, “prone position”, “dimension”, “morphology”, 
and “minimally invasive.” Relevant and current literature 
was subsequently reviewed, and the reference lists 
of the retrieved articles were screened to identify 
additional pertinent studies.

Anatomy Relevant to Lumbar Surgery
Generally, lumbar surgery goals depend on the symptoms 
and pathology, including decompression of the neural 
elements or providing stability by instrumentation or 
fusion. Another important consideration is the alignment 
of the spine, which could greatly impact the surgical 
outcomes.4 To achieve these goals, especially by 
minimally invasive techniques such as endoscopic 
surgery, knowing the precise related anatomical structures 
is very crucial to safely and effectively completing 
the surgery.5 Equally important is awareness of common 
anatomical variations or anomalies, such as conjoined 
nerve roots or facet tropism, that can impact surgical 
strategies.

Bony Landmarks and Joints
The posterior spinal anatomy includes the laminae 
forming the roof of the spinal canal and the interlaminar 
space as a natural access corridor, bordered laterally 
by the facet joint capsule, which provides stability 
and should be preserved. The facet joints serve as 
key posterolateral landmarks of the spinal canal, with 
their orientation shifting from predominantly sagittal 
in the upper lumbar spine to more coronal at the L5-
S1 level.6 This orientation of the facet emphasizes the 
importance of precise preoperative planning, which 
will influence the choice o f surgical approach, as 
preservation of the facet joint is essential to maintain 
spinal stability during the procedure.7 Partial medial 
facetectomy exceeding 50-75% has been identified 
as a threshold beyond which vertebral segment 
instability significantly increases.8,9 Additionally,  
patients with degenerative spondylolisthesis exhibit 
more sagittal oriented facet joints and greater facet 
joint tropism than controls, underscoring the importance 
of individualized surgical planning.10
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Anatomy Related to Interlaminar Approach
The ligamentum flavum, a paired elastic structure 
connecting adjacent laminae, forms the posterior 
boundary of the spinal canal and is encountered during 
lumbar discectomy. To access the dural sac and nerve 
roots, the ligament is typically detached from its  
attachment or incised under protection to expose the 
epidural space. In spinal stenosis, hypertrophy and 
infoldings of the ligamentum flavum contribute to 
neural compression, often requiring flavectomy or 
laminectomy for adequate decompression.11

The posterior longitudinal ligament (PLL),  
situated along the back of the vertebral bodies, may 
be visualized beneath the neural elements. Large disc 
herniations can breach the PLL, may necessitate  
partial PLL resection and careful removal of sequestered 
fragments from beneath the ligament after disc space 
entry.12 

In adults, the spinal cord ends at the L1-L2 
level, transitioning to the cauda equina, so lumbar 
discectomy and decompression involve nerve roots 
rather than the spinal cord.13 During interlaminar surgery, 
the traversing nerve root and dural sac are identified 
and gently retracted to access the herniated disc or 
compressing structures, with careful inspection to 
ensure nerve decompression and avoid injury.

Anatomy Related to Transforaminal Approach
The intervertebral foramen serves as the passage for 
the exiting spinal nerve root. Consequently, foraminal 
or far lateral herniations more often involve the exiting 
nerve root at the corresponding level, whereas  
paracentral disc herniations typically compress the 
traversing nerve root. Within the foramen, the nerve 
root and dorsal root ganglion (DRG) are surrounded 
by epidural fat and vascular structures.14 Transforaminal 
ligaments, when present, are fibrous bands that can 
occupy up to 28.5% of the foraminal space and may 
compress the nerve root.15 Although their contribution 
to nerve entrapment remains debated, their presence 
necessitates careful surgical dissection.

In transforaminal endoscopic discectomy, the 
proximity of the exiting and traversing nerve roots, 
particularly the DRG, poses a risk of injury. Irritation 
of the DRG can result in postoperative dysesthesia 
radicular pain, known as “DRG syndrome”, with  
reported incidence rates ranging from 10-22%.16,17  
A well understanding of the location of the DRG helps 
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the surgeon avoid direct compression during the  
surgery.

Common Anatomical Variations
A conjoined lumbosacral nerve root is a developmental 
anomaly where two adjacent roots exit through a 
single dural sleeve, most often involving L5 and S1, 
with an incidence of 0.25-1.3% in lumbar disc  
surgeries.18,19 This variant can obscure disc fragments 
or be mistaken for a single root, increasing the  
risk of inadequate decompression or nerve injury. 
Preoperative imaging may suggest the anomaly, but 
intraoperative recognition and careful foraminal  
decompression are essential to avoid complications.

Facet joint orientation and morphology vary 
among individuals and can influence surgical access. 
Facet tropism, or asymmetry between left and right 
facet angles at a given level, is common and may 
contribute to uneven loading and disc herniation.20

Significant asymmetrical anomalies may necessitate 
adjustments in surgical technique, such as performing 
a wider laminotomy to access the recess. Furthermore, 
if the approach angle prevents facet joint preservation, 
an alternative approach may be required.21

Effects of the Patient Positioning
Interlaminar Lumbar Approach
Endoscopic interlaminar approach is one of the most 
used techn iques fo r  l umba r  decompress i on  

and discectomy. The approach is done through the 
space between the upper and lower lamina of the 
level of pathology. On the lateral margin are the pars 
interarticularis and the facet joint, while the medial 
side is the base of the spinous process (Figure 1). 
These structures are the frame which sometimes  
limit the access to the compressing pathology such 
as intervertebral disc or the ligamentum flavum in the 
lateral recess and central zone.22

The size of the interlaminar window depends 
on the position of the patient. Luis et al. conducted 
a cadaveric study demonstrating that lumbar position, 
from neutral to flexion, has a great impact on the 
interlaminar window size.23 Their study found that in 
neutral position, the interlaminar distance ranges from 
12.21 to 14.88 mm, whereas in flexion ranges from 
17.15 to 18.5 mm in young normal cadavers. In upper 
lumbar segment or severe lumbar spinal stenosis  
patients, with osteophytes and hypertrophic facets, 
the interlaminar space can be significantly narrowed, 
leaving limited access to perform decompression in 
the spinal canal. Further emphasizes the importance 
of positioning to aid in the endoscopic procedure.

Lumbar flexion directly affects the intervertebral 
disc by increasing posterior disc height, which can 
create additional space to aid in surgical procedures 
such as discectomy (Figure 2). The flexion position 
also raises intradiscal pressure, leads to an increase 
in posterior bulging of the disc,24,25 resembling to 

Figure 1	 Structures Surrounding the Interlaminar Window in the Lumbar Vertebra
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levels observed during upright posture or routine  
activities, it may also facilitate the extrusion of  
residual disc fragments, potentially reducing the risk 
of recurrent disc herniation postoperatively.

L igamentum flavum is the floor of the  
interlaminar space guarding the thecal sac and nerve 
roots. It attaches from the undersurface of the  
cranial laminar to the upper margin of the caudal 
laminar. In case of discectomy through this approach, 
surgeons must go through this layer to reach the 
herniated disc in the spinal canal. With the lumbar in 
flexion position, the ligamentum flavum is stretched 
thinner along the spreading interlaminar window, and 
with some tension, making it easier to cut or detach 
from the insertion.26

Transforaminal Approach
In contrast to the interlaminar space, the foraminal 
height is decreased at the lower lumbar level. The 
foraminal size generally increased in flexion and  
decreased in extension, except at L5-S1. The changes 
were significantly correlated w ith l umbar angular  
motion, especially in more than 20 to 40 degrees, 
particularly affecting foraminal height and area at most 
levels and foraminal width at L3-4 and L4-527,28 

(Figure 3). With increased posterior disc bulging in 
flexion position in combined with a wider approach 
corridor, enhances effective discectomy and safety 
by reducing the complications related to nerve root 
injury while approaching, especially in the lower  
lumbar level or cases with foraminal stenosis.25
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Author’s Recommendation
Positioning patients for endoscopic lumbar surgery in 
a prone position, generally based on the goals of the 
surgery, with consideration to achieve the surgical 
goals effectively, ensuring the safety, and minimizing 
unnecessary tissue trauma from the procedure.  
According to previous literature, authors’ recommendations 
are as follows.

Preoperative Planning
A thorough preoperative assessment, including imaging 
review and understanding patient-specific anatomical 
variations and pathology, is essential for determining 
the surgical approach and the optimal positioning.

Endoscopic Lumbar Discectomy 
It is recommended that patients be positioned with 
approximately 40 degrees of lumbar flexion relative 
to full extension. This positioning can be accomplished 
by placing a bolster at the level of the iliac crests 
combined with surgical table adjustments (Figure 4) 
or by employing specially designed tables or positioning 
devices, such as the Wilson frame. This position  
maximizes the surgical corridor and reduces bone 
resection for adequate exposure, along with increasing 
intervertebral disc pressure and posterior bulging to 
allow effective discectomy. Generally, endoscopic 
working sleeves range from 7-10 mm in diameter. 
Therefore, even a few extra millimeters can significantly 
enhance the surgical procedure. Furthermore, in some 
patients, especially in central disc discectomy, may 

Figure 2	 Fluoroscopic Images Comparing the Interlaminar Windows Size in Neutral and Flexion Position
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benefit from intraoperative repositioning by dynamically 
moving from flexion to neutral or slight extension to 
ensure no residual disc remains and reduce the risk 
of early recurrent herniation.

Endoscopic Lumbar Decompression
Most common compression zones are the lateral  
recess, central canal, and foraminal zone, which  

mostly require access to the intracanalicular area and 
benefit from lumbar flexion positioning to minimize the 
required bone resection for the approach. However, 
in the lumbar flexion position, the foraminal zone 
compressed by the hypertrophic facet joints may be 
different from the normal physiological state, and  
the compression may be masked by positioning  
decompression. Therefore, in foraminal stenosis,  

Figure 3	 Fluoroscopic Images Comparing Foraminal Size in Neutral and Flexion Position

Figure 4	 Lumbar flexion in the prone position can be achieved by placing a bolster under the iliac crests and 

adjusting the bend of the surgical table.
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reposit ioning the patient intraoperatively after  
the foraminotomy to ensure the decompression is 
recommended.

However, as part of standard care, it is essential 
to reassess all pressure points after each adjustment 
of the patient’s position. Particular attention should 
be given to the eyes, neck, chest, abdomen, and all 
areas in contact with the support surfaces to prevent 
complications related to positioning.29,30

Limitation and Future Direction
This study has several limitations. First, it focuses 
specifically on the uniportal endoscopic decompression 
technique. However, the underlying principles described 
may also be applicable to other decompression surgical 
approaches, such as biportal endoscopic techniques 
or microscopic surgery. Second, this review focuses 
on positioning considerations for decompression surgery 
and does not address fusion or deformity correction 
procedures, in which spinal alignment plays a more 
critical role. Finally, the level of evidence supporting 
optimal positioning to enhance surgical effectiveness 
remains limited, as current data are largely derived 
from biomechanical and retrospective studies, with a 
lack of strong clinical evidence demonstrating clear 
clinical benefits. Future prospective clinical studies 
evaluating the impact of surgical positioning may help 
clarify its role and provide guidance for surgical practice.

CONCLUSION
In our literature review, patient positioning has been 
shown to influence various morphological structures 
of the lumbar spine, directly affect the endoscopic 
lumbar procedures. For most endoscopic lumbar  
decompression procedures, positioning the patient  
in approximately 40 degrees of lumbar flexion is  
recommended. However, tailoring positioning strategies 
to the specific underlying pathology o r anatomical 
variations may improve surgical visualization, reduce 
complications, and enhance the overall safety and 
effectiveness of the procedure.

Conflict of Interests
Ali Guven Yorukoglu serves as a consultant for RIWOspine GmbH, 

Germany. The other authors have no conflicts of interest to declare.

6    J Med Urban Health 2026;70(4):e7933

Acknowledgments
The authors have no acknowledgments to declare.

During the preparation of this work the author(s) used 

ChatGPT in order to improve readability and language. After using 

this tool/service, the authors reviewed and edited the content  

as needed and take full responsibility for the content of the  

publication.

Author Contributions
Conceptualization: P.C., A.G.

Data curation: P.C.

Formal analysis: P.C.

Funding acquisition: -

Investigation: -

Methodology: P.C.

Project administration: P.C.

Resources: -

Software: -

Supervision: A.G.

Validation: P.C., A.G.

Visualization: P.C.

Writing – original draft preparation: P.C.

Writing – review & editing: P.C., A.G.

REFERENCES
1. Barber SM, Nakhla J, Konakondla S, Fr id ley JS,

Oyelese AA, Gokaslan ZL, et al. Outcomes of endoscopic
discectomy compared with open microdiscectomy and
tubular microdiscectomy for lumbar disc herniations:
a meta-analysis. J Neurosurg Spine 2019;31(6):802-15.
doi: 10.3171/2019.6.SPINE19532.

2. Muthu S, Ramakrishnan E, Chellamuthu G. Is endoscopic
discectomy the next gold standard in the management
of lumbar disc disease? Systematic review and superiority
analysis. Global Spine J 2021;11(7):1104-20. doi: 10.1177/
2192568220948814.

3. González-Murillo M, Castro-Toral J, Casal-Grau R, Bonome-
Roel C, Bonome-González C, de Mon-Montoliú JÁ. Technical
considerations and avoiding complications in interlaminar
endoscopic lumbar discectomy. J Minim Invasive Spine Surg
Tech 2024;9 Suppl 2:S136-40. doi: 10.21182/jmisst.2024.01291.

4. Thijs D, Kashtiara A, Beldé S, Van de Kelft E. Surgical
management of lower back pain: is optimizing spinopelvic
alignment beneficial for patient outcomes? Life 2025;15(6):833.
doi: 10.3390/life15060833.

5. Uchikado H, Nishimura Y, Hattori G, Ohara Y. Micro- 
anatomical structures of the lumbar intervertebral foramen
for full-endoscopic spine surgery: review of the literatures.
J Spine Surg 2020;6(2):405-14. doi: 10.21037/jss.2019.10.07.

https://thejns.org/spine/view/journals/j-neurosurg-spine/31/6/article-p802.xml
https://journals.sagepub.com/doi/10.1177/2192568220948814
https://journals.sagepub.com/doi/10.1177/2192568220948814
https://jmisst.org/journal/view.php?doi=10.21182/jmisst.2024.01291
https://www.mdpi.com/2075-1729/15/6/833
https://jss.amegroups.org/article/view/4776/html


Chavalparit P and Yorukoglu AG

J Med Urban Health 2026;70(4):e7933

R
E

V
IE

W
  A

R
T

IC
L

E

https://doi.org/10.62691/jmuh.2026.7933    7

6. Weinberg DS, Xie KK, Liu RW, Gebhart JJ, Gordon ZL.
Increased pelvic incidence is associated with a more
coronal facet orientation in the lower lumbar spine: a cadaveric
study of 599 lumbar spines. Spine (Phila Pa 1976)
2016;41(19):E1138-45. doi: 10.1097/BRS.0000000000001577.

7. Patgaonkar P, Goyal V, Patel P, Dhole K, Ravi A, Patel V,
et al. An algorithm for selection of full endoscopic approach
for symptomatic nerve root decompression. N Am Spine Soc
J 2023;15:100244. doi: 10.1016/j.xnsj.2023.100244.

8. Teo EC, Lee KK, Qiu TX, Ng HW, Yang K. The biomechanics
of lumbar graded facetectomy under anterior-shear load.
IEEE Trans Biomed Eng 2004;51(3):443-9. doi: 10.1109/
TBME.2003.821009.

9. Lee KK, Teo EC, Qiu TX, Yang K. Effect of facetectomy on
lumbar spinal stability under sagittal plane loadings. Spine
(Phila Pa 1976) 2004;29(15):1624-31. doi: 10.1097/01.
brs.0000132650.24437.15.

10. Liu Z, Duan Y, Rong X, Wang B, Chen H, Liu H. Variation
of facet joint orientation and tropism in lumbar degenerative
spondylolisthesis and disc herniation at L4-L5: a systematic
review and meta-analysis. Clin Neurol Neurosurg 2017;161:
41-7. doi: 10.1016/j.clineuro.2017.08.005.

11. Kaen A, Romero SR, Romero MJC, Durand F, Martin I. Three
types of ligamentum flavum resections for the treatment of
lumbar central canal stenosis: BUTTERFLY retrospective study.
Asian Spine J 2025;19(2):176-82. doi: 10.31616/asj.2025.0014.

12. Hu W, Hu F, Liu C, Liu W, Jiang Y, Li J, et al. A comparison
between retaining and resecting the posterior longitudinal
ligament in percutaneous endoscopic transforaminal discectomy
for disc herniation: a retrospective cohort study. Orthop Surg
2022;14(5):892-901. doi: 10.1111/os.13257.

13. Brouwers E, van de Meent H, Curt A, Starremans B, Hosman
A, Bartels R. Definitions of traumatic conus medullaris and
cauda equina syndrome: a systematic literature review. Spinal
Cord 2017;55(10):886-90. doi: 10.1038/sc.2017.54.

14. Yuan SG, Wen YL, Zhang P, Li YK. Ligament, nerve, and
blood vessel anatomy of the lateral zone of the lumbar
intervertebral foramina. Int Orthop 2015;39(11):2135-41.
doi: 10.1007/s00264-015-2831-6.

15. Min JH, Kang SH, Lee JB, Cho TH, Suh JG. Anatomic
analysis of the transforaminal ligament in the lumbar
intervertebral foramen. Neurosurgery 2005;57(1 Suppl):37-41.
doi: 10.1227/01.neu.0000163481.58673.1a.

16. Kim HS, Kim JY, Wu PH, Jang I-T. Effect of dorsal root
ganglion retraction in endoscopic lumbar decompressive
surgery for foraminal pathology: a retrospective cohort study
of interlaminar contralateral endoscopic lumbar foraminotomy
and discectomy versus transforaminal endoscopic
lumbar foraminotomy and discectomy. World Neurosurg
2021;148:e101-14. doi: 10.1016/j.wneu.2020.12.176.

17. Lewandrowski KU, Dowling Á, Calderaro AL, Dos Santos TS,

Bergamaschi JPM, León JFR, et al. Dysethesia due to  
irritation of the dorsal root ganglion following lumbar  
transforaminal endoscopy: analysis of frequency and  
contributing factors. Clin Neurol Neurosurg 2020;197:106073. 
doi: 10.1016/j.clineuro.2020.106073. 

18. Artico M, Carloia S, Piacentini M, Ferretti G, Dazzi M,
Franchitto S, et al. Conjoined lumbosacral nerve roots:
observations on three cases and review of the literature.
Neurocirugia (Astur) 2006;17(1):54-9. doi: 10.1016/s1130-
1473(06)70370-0.

19. Pamir MN, Ozek MM, Ozer AF, Keleş GE, Erzen C. Surgical
considerations in patients with lumbar spinal root anomalies.
Paraplegia 1992;30(5):370-5. doi: 10.1038/sc.1992.85.

20. Li Z, Gui G, Zhang Y, Zhou Y, Yang M, Chang Y, et al.
Are facet joint parameters risk factors for recurrent
lumbar disc herniation? A pilot study in a Chinese population.
J Clin Neurosci 2020;77:36-40. doi: 10.1016/j.jocn.2020.05.
048.

21. Kim HS, Paudel B, Jang JS, Oh SH, Lee S, Park JE, et al.
Percutaneous full endoscopic bilateral lumbar decompression
of spinal stenosis through uniportal-contralateral approach:
techniques and preliminary results. World Neurosurg
2017;103:201-9. doi: 10.1016/j.wneu.2017.03.130.

22. Lee CK, Rauschning W, Glenn W. Lateral lumbar spinal canal
stenosis: classification, pathologic anatomy and surgical
decompression. Spine (Phila Pa 1976) 1988;13(3):313-20.
doi: 10.1097/00007632-198803000-00015.

23. Lehrman JN, Mulholland CB, de Andrada Pereira B, Sawa
AGU, Kelly BP, Tumialán LM. Dimensional characterization of
the human lumbar interlaminar space as a guide for safe
application of minimally invasive dilators. Oper Neurosurg
2021;21(2):E89-94. doi: 10.1093/ons/opab011.

24. Liebsch C, Wilke HJ. The intradiscal pressure of the lumbar
spine is affected by intervertebral disc degeneration, age,
level, and motion direction: evaluation of an in vitro database
comprising 107 specimens. Spine J 2025;25(6):1276-87.
doi: 10.1016/j.spinee.2025.01.024.

25. Fredericson M, Lee SU, Welsh J, Butts K, Norbash A, Carragee
EJ. Changes in posterior disc bulging and intervertebral
foraminal size associated with flexion-extension movement:
a comparison between L4-5 and L5-S1 levels in normal
subjects. Spine J 2001;1(1):10-7. doi: 10.1016/s1529-
9430(01)00014-6.

26. Sayit E, Daubs MD, Aghdasi B, Montgomery SR, Inoue H,
Wang CJ, et al. Dynamic changes of the ligamentum
flavum in the cervical spine assessed with kinetic magnetic
resonance imaging. Global Spine J 2013;3(2):69-74.
doi: 10.1055/s-0033-1337121.

27. Ren Z, Liu A, Yang K, Wang D, Buser Z, Wang JC.
Evaluation of changes in lumbar neuroforaminal dimensions
in symptomatic young adults using positional MRI. Eur

https://www.semanticscholar.org/paper/Increased-Pelvic-Incidence-is-Associated-With-a-in-Weinberg-Xie/3a0f07b2d97351782f2c821bd7ab2277e1499444
https://www.clinicalkey.com/#!/content/playContent/1-s2.0-S266654842300046X?returnurl=https:%2F%2Flinkinghub.elsevier.com%2Fretrieve%2Fpii%2FS266654842300046X%3Fshowall%3Dtrue&referrer=
https://ieeexplore.ieee.org/document/1268214
https://ieeexplore.ieee.org/document/1268214
https://journals.lww.com/spinejournal/abstract/2004/08010/effect_of_facetectomy_on_lumbar_spinal_stability.8.aspx
https://journals.lww.com/spinejournal/abstract/2004/08010/effect_of_facetectomy_on_lumbar_spinal_stability.8.aspx
https://www.clinicalkey.com/#!/content/playContent/1-s2.0-S030384671730224X?returnurl=https:%2F%2Flinkinghub.elsevier.com%2Fretrieve%2Fpii%2FS030384671730224X%3Fshowall%3Dtrue&referrer=
https://asianspinejournal.org/journal/view.php?doi=10.31616/asj.2025.0014
https://onlinelibrary.wiley.com/doi/10.1111/os.13257
https://www.nature.com/articles/sc201754
https://link.springer.com/article/10.1007/s00264-015-2831-6
https://academic.oup.com/CustomError?statusCode=404&404%3bhttp%3a%2f%2facademic.oup.com%3a80%2fons%2farticle%2f57%2fsuppl_1%2f37%2f2562679&login=true
https://www.clinicalkey.com/?adobe_mc=MCMID%3D76765694939489894331385350791756472114%7CMCORGID%3D4D6368F454EC41940A4C98A6%2540AdobeOrg%7CTS%3D1780901276#!/content/journal/1-s2.0-S1878875021000280
https://www.clinicalkey.com/#!/content/playContent/1-s2.0-S0303846720304169?returnurl=https:%2F%2Flinkinghub.elsevier.com%2Fretrieve%2Fpii%2FS0303846720304169%3Fshowall%3Dtrue&referrer=
https://www.sciencedirect.com/science/article/abs/pii/S1130147306703700?via%3Dihub
https://www.sciencedirect.com/science/article/abs/pii/S1130147306703700?via%3Dihub
https://www.nature.com/articles/sc199285
https://www.clinicalkey.com/#!/content/playContent/1-s2.0-S0967586819321460?returnurl=https:%2F%2Flinkinghub.elsevier.com%2Fretrieve%2Fpii%2FS0967586819321460%3Fshowall%3Dtrue&referrer=
https://www.clinicalkey.com/#!/content/playContent/1-s2.0-S0967586819321460?returnurl=https:%2F%2Flinkinghub.elsevier.com%2Fretrieve%2Fpii%2FS0967586819321460%3Fshowall%3Dtrue&referrer=
https://www.clinicalkey.com/#!/content/playContent/1-s2.0-S1878875017304539?returnurl=https:%2F%2Flinkinghub.elsevier.com%2Fretrieve%2Fpii%2FS1878875017304539%3Fshowall%3Dtrue&referrer=
https://journals.lww.com/spinejournal/abstract/1988/03000/lateral_lumbar_spinal_canal_stenosis_.15.aspx
https://journals.lww.com/onsonline/abstract/2021/08000/dimensional_characterization_of_the_human_lumbar.12.aspx
https://www.clinicalkey.com/#!/content/playContent/1-s2.0-S1529943025000671?returnurl=https:%2F%2Flinkinghub.elsevier.com%2Fretrieve%2Fpii%2FS1529943025000671%3Fshowall%3Dtrue&referrer=
https://www.thespinejournalonline.com/article/S1529-9430(01)00014-6/abstract
https://www.thespinejournalonline.com/article/S1529-9430(01)00014-6/abstract
https://journals.sagepub.com/doi/10.1055/s-0033-1337121


Lumbar Flexion Position Effects on Endoscopic Lumbar Spine Surgery

8    J Med Urban Health 2026;70(4):e7933

R
E

V
IE

W
  A

R
T

IC
L

E

 https://doi.org/10.62691/jmuh.2026.7933

Spine J 2017;26(8):1999-2006. doi: 10.1007/s00586-017-
4953-6. 

28. Inufusa A, An HS, Lim TH, Hasegawa T, Haughton VM,
Nowicki BH. Anatomic changes of the spinal canal and
intervertebral foramen associated with flexion-extension
movement. Spine (Phila Pa 1976) 1996;21(21):2412-20.
doi: 10.1097/00007632-199611010-00002.

29. DePasse JM, Palumbo MA, Haque M, Eberson CP,
Daniels AH. Complications associated with prone
positioning in  elective spinal surgery. World J Orthop
2015;6(3):351-9.  doi: 10.5312/wjo.v6.i3.351.

30. Cunha PD, Barbosa TP, Correia G, Silva R, Cruz Oliveira N,
Varanda P, et al. The ideal patient positioning in spine surgery:
a preventive strategy. EFORT Open Rev 2023;8(2):63-72.
doi: 10.1530/EOR-22-0135.

https://link.springer.com/article/10.1007/s00586-017-4953-6
https://link.springer.com/article/10.1007/s00586-017-4953-6
https://journals.lww.com/spinejournal/abstract/1996/11010/anatomic_changes_of_the_spinal_canal_and.2.aspx
https://www.wjgnet.com/2218-5836/full/v6/i3/351.htm
https://eor.bioscientifica.com/view/journals/eor/8/2/EOR-22-0135.xml



