
373© 2023 Journal of Craniovertebral Junction and Spine | Published by Wolters Kluwer ‑ Medknow

Bhavya Pahwa, Anish Tayal, Dhiman Chowdhury1, 
Giuseppe Emmanuele Umana2, Bipin Chaurasia3

Department of Neurosurgery, University College of Medical 
Sciences and GTB Hospital, Delhi, India, 1Department of 
Neurosurgery, Bangabandhu Sheikh Mujib Medical University, 
Dhaka, Bangladesh, 2Department of Neurosurgery, Trauma 
and Gamma Knief Center, Cannizaro Hospital, Catania, Italy, 
3Neurosurgery Clinic, Birgunj, Nepal

Address for correspondence: Dr. Bipin Chaurasia, 
Neurosurgery Clinic, Birgunj, Nepal. 
E‑mail: trozexa@gmail.com

Original  Article

ABSTRACT
Objective: We conducted a cross-sectional study to assess the preference of spine surgeons between MD for microdiscectomy and endoscopic 
discectomy (ED) surgery for the management of lumbar pathologies in a lower-middle-income country (LMIC).

Methodology: An online survey assessing the preference of spine surgeons for various lumbar pathologies was developed and disseminated 
in “Neurosurgery Cocktail” a social media platform. Statistical analyses were performed using SPSS software with a level of significance <0.05.

Results: We received responses from 160 spine surgeons having a median experience of 6.75 years (range 0–42 years) after residency. Most 
of the spine surgeons preferred MD over ED, preference being homogeneous across all lumbar pathologies. In ED, the interlaminar approach 
was preferred more frequently than the transforaminal approach. The most commonly chosen contraindication for the interlaminar approach and 
transforaminal approach was ≥ 3 levels lumbar disc herniation (LDH) (n = 117, 73.1%) and calcified LDH (n = 102, 63.8%), respectively. There 
was no significant association between the type of approach preferred (MD vs. ED; and interlaminar vs. translaminar endoscopic approach) 
with the type of workplace and the level of experience.

Conclusion: Spine surgeons were inclined toward MD over ED, due to various reasons, such as a steep learning curve, lack of training 
opportunities, and upfront expenses. There is a pressing need for the upliftment of ED in LMICs which requires global action.

Keywords: Interlaminar endoscopic surgery, lumbar disc, microdiscectomy, transforaminal endoscopic surgery

INTRODUCTION

With advancements in spine surgery, the focus has now 

shifted to minimally invasive spine surgeries (MISS) which are 

being preferred over traditional open spine surgeries owing 

to a smaller incision and other benefits including less trauma, 

reduced blood loss, rapid recovery, decreased hospital stay, 

and lower risk of hospital‑acquired infections.[1,2] There are 

many forms of MISS, two of which have been extensively 

utilized by spine surgeons in their daily practice, namely, 

microscopic and endoscopic techniques which implicate the 

use of an instrument, either a microscope or an endoscope, 

respectively. These approaches provide better visualization 

as well as decreased perioperative complications.[2]

Endoscopic versus microscopic discectomy for 
pathologies of lumbar spine: A nationwide cross‑sectional 
study from a lower‑middle‑income country
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Microscopic discectomy was introduced in 1990 by Williams[3] 
and since then, it has gained popularity by facilitating minimal 
muscle disruption and gentle manipulation of the dura/nerve 
roots.[2] While it has made a mark due to the decreased opioid 
use, reduced healthcare costs, and faster recovery; studies 
have reported increased dural tear rates and incomplete 
symptomatic relief.[4,5] Endoscopic discectomy (ED) has 
significantly reduced the surgical field to a corridor of 10 
mm2 as well as minimized the paraspinal muscle cutting to 
almost zero. Interlaminar and transforaminal are the two 
major approaches under the endoscopic technique of which 
interlaminar has been found to be superior to transforaminal 
since it allows access to central and paracentral disc 
herniations.[6]

Although ED has had equivalent outcomes with less intense 
postoperative pain as compared to MD,[7] however, its use 
is limited in the lower‑middle‑income countries (LMICs) due 
to the requirement of trained personnel, and higher costs of 
instruments and installation. Nevertheless, it is imperative 
to understand the perspective of the surgeons toward the 
utilization of MD and ED in their practice. Therefore, through 
this study, we aim at evaluating the preference of spine 
surgeons between MD and ED in an Indian setup for the 
management of lumbar pathologies.

METHODOLOGY

Study design
We conducted a cross‑sectional survey‑based study wherein 
a descriptive, 17‑item, nonrandomized online survey, was 
created using Google Forms. The survey was designed 
adhering to the Checklist for Reporting Results of Internet 
E‑Surveys guidelines for e‑surveys and was tested by three 
spine surgeons before circulating its final form. Responses 
were collected between November 2022 and January 2023. 
Surveys were shared with spine surgeons through E‑mail and 
“Neurosurgery Cocktail” social media platforms including 
Facebook, Twitter, Telegram, LinkedIn, and WhatsApp groups. 
No educational or financial incentives were provided to 
the participants and participation was voluntary. Informed 
consent was taken from all respondents in the survey.

Survey content [Table 1]
The survey consisted of four parts. The first part recorded the 
demographics of the respondents, the second part consisted 
of questions related to the choice between MD and ED for 
various lumbar spine conditions, the third part comprised 
of questions related to choice between interlaminar and 
transforaminal ED approach, and the fourth part focused 
on the opinions of respondents on the contraindications of 
MD and ED.

Statistical analysis
Data were converted into an Excel and the statistical analysis 
of the data was performed using SPSS software version 26.0 
IBM,New Orchard Road Armonk,New York 10504‑1722,United 
States. Chi‑square test was applied, wherever relevant. The 
threshold of 10 years was used to categorize spine surgeons 
into less and more experienced for statistical purposes. 
A P < 0.05 was considered statistically significant.

RESULTS

We received a total of 160 responses, with a mean experience 
of 9.2 years and median experience of 6.75 years (range 
0–42 years) after residency. Fifty‑eight (36.3%) respondents 
were working in a government setup, 54 (33.8%) in a private 
setup, and 48 (30%) respondents in both [Figure 1].

Microscopic versus endoscopic approach
MD was preferred over ED by the spine surgeons for all 
lumbar spine pathologies, assessed in the study, including 
single‑level lumbar disc herniation (LDH) with unilateral 
symptoms (69% vs. 26%), migrated LDH (76% vs. 20.6%), axillary 
type LDH (66.3% vs. 28.2%), single‑level LDH with bilateral 
symptoms (78.1% vs. 5%), multi‑level LDH with unilateral 
symptoms (74.4% vs. 13.2%), multi‑level LDH with bilateral 
symptoms (72.5% vs. 10.7%), lumbar canal stenosis (63.8% vs. 
10%), recurrent LDH (60% vs. 11.9%), and calcified LDH (64.4% 
vs. 8.8%). The type of approach was not associated with the type 
of workplace, and the level of experience for the lumbar spine 
pathologies assessed in the study [Table 1].

Interlaminar versus transforaminal endoscopic approach
Interlaminar was preferred over transforaminal endoscopic 
approach by the spine surgeons for all lumbar spine 
pathologies, assessed in the study, including single‑level LDH 
with unilateral symptoms (22% vs. 4%), migrated LDH (17.5% 
vs. 3.1%), axillary type LDH (16.9% vs. 11.3%), single‑level LDH 
with bilateral symptoms (4.4% vs. 0.6%), multi‑level LDH with 

Figure 1: Type of workplace of the included spine surgeons
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unilateral symptoms (9.4% vs. 3.8%), multi‑level LDH with 
bilateral symptoms (8.8% vs. 1.9%), lumbar canal stenosis (9.4% 
vs. 0.6%), small neural foraminal height (38% vs. 30%), thick 
spinous process (37.5% vs. 20.6%),   facet hypertrophy (37.5% vs. 
18.1%), recurrent LDH (9.4% vs. 2.5%), and calcified LDH (6.9% 
vs. 1.9%). The type of endoscopic technique was not associated 
with the type of workplace, and the level of experience for 
the lumbar spine pathologies assessed in the study [Table 2].

Contraindications for interlaminar and transforaminal 
endoscopic approaches
The contraindications for the interlaminar approach 
were three or more level LDH (n = 117, 73.1%), unstable 
spine (n = 106, 66.3%), hypertrophic facets (n = 80, 50%), 
and thick spinous process (n = 52, 32.5%). One of the 
participants (0.6%) did not regard any of the aforementioned 
conditions contraindication for interlaminar approach. 

Table 1: Demographics of the included spine surgeons, their preference for the type of approach (microscopic vs. endoscopic) for 
various spine diseases, and its association with the type of workplace and the level of experience

Parameter Frequency, n (%) P (type of 
workplace)

P (level of experience)

Years of practice after residency 0–42 years 0.928 ‑
Mean 9.2 years
Median 6.75 years

Workplace
Government 58 ‑ 0.653
Private 54
Both 48

Single‑level lumbar discectomy with unilateral symptoms
Endoscopic 41 (26) 0.131 0.209
Microscopic 111 (69)
No preference 8 (5)

Single‑level‑migrated lumbar disc
Endoscopic 33 (20.6) 0.115 0.103
Microscopic 122 (76)
No preference 5 (3.1)

Single‑level axillary type of lumbar disc herniation
Endoscopic 45 (28.2) 0.871 0.069
Microscopic 106 (66.3)
No preference 9 (5.6)

Single‑level lumbar discectomy with bilateral symptoms
Endoscopic 24 (5) 0.766 0.275
Microscopic 125 (78.1)
No preference 11 (6.9)

Multi‑level lumbar discectomy with unilateral symptoms
Endoscopic 21 (13.2) 0.867 0.502
Microscopic 119 (74.4)
No preference 20 (12.5)

Multi‑level lumbar discectomy with bilateral symptoms
Endoscopic 17 (10.7) 0.744 0.232
Microscopic 116 (72.5)
No preference 27 (16.9)

Lumbar canal stenosis
Endoscopic 16 (10) 0.349 0.178
Microscopic 102 (63.8)
No preference 42 (26.3)

Recurrent disc herniation
Endoscopic 19 (11.9) 0.119 0.110
Microscopic 96 (60)
No preference 45 (28.1)

Calcified lumbar disc herniation
Endoscopic 14 (8.8) 0.128 0.110
Microscopic 103 (64.4)
No preference 43 (26.9)
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The contraindications for transforaminal approach were 
calcified LDH (n = 102, 63.8%), associated lumbar canal 
stenosis (n = 94, 63.8%), recurrent disc (n = 79, 49.4%), 
small neural foraminal height (n = 64, 40%), L5‑S1 level 
LDH (n = 55, 34.4%), axillary type disc herniation (n = 49, 
30.6%), and others [n = 13, 8.1%, Table 3].

DISCUSSION

The standard of care for most lumbar spine disc pathologies 
is MD. In MD, a working channel is created using a 
retractor (either tubular or X‑shaped) and a microscope 

is positioned over it, hemi or total laminectomy is done, 
ligamentum flavum is incised and excised, the nerve 
root is retracted medially and the herniated disc tissue is 
resected. The procedural complications include nerve root 
injury, new or worsening neurological injury, hematoma, 
wound complications, recurrence, and reoperation. MD 
is significantly superior from open spine discectomy, 
owing to a lesser invasion, in terms of back pain (Odds 
ratio = 0.66, 95% confidence interval = 0.44–0.99, P < 0.05), 
operating time (mean 72.2 min vs. 93.5 min), estimated 
blood loss (37.9 mL vs. open 76.8), duration of hospital 
stay (73% vs. 40% same‑day discharge), rates of incidental 

Table 2: Preference of the spine surgeons for the type of endoscopic approach for various spine diseases and its association with 
the type of workplace and the level of experience)

Parameter Frequency, n (%) P (type of workplace) P (level of experience)
Single‑level lumbar discectomy with unilateral symptoms

Interlaminar 35 (22) 0.517 0.735
Transforaminal 6 (4)

Single‑level‑migrated lumbar disc
Interlaminar 28 (17.5) 0.156 0.909
Transforaminal 5 (3.1)

Single‑level axillary type of lumbar disc herniation
Interlaminar 27 (16.9) 0.719 0.761
Transforaminal 18 (11.3)

Single‑level lumbar discectomy with bilateral symptoms
Interlaminar 23 (4.4) 0.331 0.600
Transforaminal 1 (0.6)

Multi‑level lumbar discectomy with unilateral symptoms
Interlaminar 15 (9.4) 0.416 0.517
Transforaminal 6 (3.8)

Multi‑level lumbar discectomy with bilateral symptoms
Interlaminar 14 (8.8) 0.292 0.377
Transforaminal 3 (1.9)

Lumbar canal stenosis 0.377 0.696
Interlaminar 15 (9.4)
Transforaminal 1 (0.6)

Small neural foraminal height* 0.783 0.440
Interlaminar 61 (38)
Transforaminal 48 (30)
Not applicable 51 (32)

Thick spinous process*
Interlaminar 60 (37.5) 0.552 0.213
Transforaminal 33 (20.6)
Not applicable 67 (41.9)

Facet hypertrophy*
Interlaminar 60 (37.5) 0.545 0.151
Transforaminal 29 (18.1)
Not applicable 71 (44.4)

Recurrent disc herniation
Interlaminar 15 (9.4) 0.913 0.570
Transforaminal 4 (2.5%)

Calcified lumbar disc herniation
Interlaminar 11 (6.9) 0.429 0.308
Transforaminal 3 (1.9)

*The preference between microscopic and endoscopic approach was not assessed for these conditions
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durotomy (4% vs. 8%), and wound‑related complications (3% vs. 
9%).[8] The horizon of MISS broadened with the introduction 
of ED.[9] In the transforaminal endoscopic approach, the 
discectomy and decompression are performed through 
intervertebral foramen between exiting and traversing nerve 
roots, while in the interlaminar approach, the trajectory of 
the working cannula is placed more sagittally, medial to the 
facet joint. The complications include neurovascular injury, 
peritoneal sac perforation, missed fragments, wrong level 
exploration, instrument damage, psoas hematoma, infection, 
cerebrospinal fluid cyst formation, recurrence, and instability.

Single‑level lumbar discectomy
For the surgical management of single‑level lumbar discectomy, 
ED is minimally invasive, while the standard surgical approach 
is MD.[9] The majority of the spine surgeons preferred MD over 
ED (unilateral symptoms: 69% vs. 26%; bilateral symptoms: 
78.1% vs. 5%) in our study because ED restricts the usage of 
both hands which makes it difficult to control bleeding and 
significantly increases the duration of operation (difficult 
learning curve) (P = 0.002).[9,10] For patients with bilateral 
symptoms, even higher percentage of spine surgeons 
preferred MD over ED, possibly because a higher level of 
skill is required to decompress the contralateral nerve root 
in patients with bilateral symptoms. Furthermore, ED for LDH 
management is conceptually similar to arthroscopic surgeries, 
which may bias the responses of orthopedicians toward 
ED. Hence, further studies need to evaluate the responses 
of neurosurgeons and orthopedicians separately. Although 
the ideal indications for transforaminal and interlaminar are 
different, transforaminal technique offers better pain relief, 
and functional recovery in selected patients but with more 
operation time and a higher fluorescence exposure. However, 

a higher number of the spine surgeons preferred interlaminar 
over transforaminal technique (unilateral symptoms: 22% vs. 
4%; bilateral symptoms: 4.4% vs. 0.6%), most likely because 
the transforaminal technique requires more complicated 
puncture technique and fluorescence guidance for accurate 
surgical trajectory with a more rigid working window, 
primarily at L5‑S1 level with high iliac crest and narrow 
intervertebral space.[11‑13] Other reason could be that a higher 
radiation exposure, in the absence of radiation shielding, 
may have precluded surgeons to perform transforaminal 
ED.[11,14] Furthermore, the posterior approach of interlaminar 
techniques is similar to open surgical techniques which makes 
the identification of endoscopic vision easier.

Single‑level‑migrated lumbar disc
With the advancement of instrumentation, percutaneous 
endoscopic lumbar discectomy is increasingly being applied 
to manage patients. However, higher number of the spine 
surgeons preferred MD over ED (76% vs. 20.6%), which could 
partially be attributed to a decreased risk of missing disc 
fragments and increased experience with MD.[15] Nearly six 
times, the spine surgeons preferred interlaminar versus 
transforaminal endoscopic approach (17.5% vs. 3%), possibly 
because a complete resection of highly down‑migrated disc 
material is more difficult with transforaminal approach, which 
may lead to poor pain outcome.

Single‑level axillary type of lumbar disc herniation
For the management of single‑level axillary disc herniation, 
a higher proportion of spine surgeons preferred MD over 
ED (66.3% vs. 28.2%). It can be attributed to the fact that 
ED is more technically demanding than MD. Slightly higher 
percentage of spine surgeons preferred interlaminar 
approach over the transforaminal approach (16.9% vs. 11.3%) 
to manage axillary‑type disc herniation, which may also be 
due to the transforaminal approach being newer.

Multi‑level lumbar discectomy
It is challenging to choose the type of surgical technique 
to manage multilevel LDH which can provide nerve 
decompression and functional spine recovery with minimal 
spine instability. Both approaches significantly improved 
pain and provided functional recovery,[16‑18] however, 
nearly three‑fourth of the spine surgeons preferred MD 
over ED (unilateral symptoms: 74.4% vs. 13.2%; bilateral 
symptoms: 72.5% vs. 10.7%), probably because of presumed 
inadequate exposure in ED. In ED, more spine surgeons 
preferred interlaminar approach over transforaminal 
approach (unilateral symptoms: 9.4% vs. 3.8%; bilateral 
symptoms: 8.8% vs. 1.9%), however, the underlying reason 
could not be elucidated. Hence, more research is needed 
in this area.

Table 3: Contraindications for interlaminar and transforaminal 
endoscopic approach

What do you think may be 
contraindications for*

Number of 
responses, n (%)

Endoscopic interlaminar approach
3 or more level lumbar disc herniation 117 (3.1)
Unstable spine 106 (6.3)
Hypertrophic facets 80 (50)
Thick spinous process 52 (32.5)
None 1 (0.6)

Endoscopic transforaminal approach
Calcified lumbar disc herniation 102 (3.8)
Associated lumbar canal stenosis 94 (58.8)
Recurrent disc 79 (49.4)
Small neural foraminal height 64 (40)
L5‑S1 disc level 55 (34.4)
Axillary type of disc 49 (30.6)
Others 13 (8.1)

*More than one contraindication could be chosen for an approach
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Lumbar canal stenosis
MD is considered the routine approach for MISS for lumbar 
canal stenosis.[19] However, the utilization of MD to manage 
lumbar canal stenosis has fewer limitations, such as difficult 
instrumentation, probable insufficient decompression, 
and longer operation time, which can be overcome, to 
some extent, by biportal endoscopic spinal surgery.[19,20] 
Nevertheless, the 63.8% spine surgeons preferred to use MD 
over ED, probably, because of, the theoretical risk to exiting 
nerves, steep learning curve, and limited ability to extend 
ED in cases of unexpected hindrances, as mentioned by one 
of the participants, “MD allows to carry out more of what 
may be additionally required.”[21] Among the spine surgeons 
preferring ED over MD, almost all of them chose interlaminar 
over transforaminal approach because structures exerting 
posterior compression over the spinal cord cannot be accessed 
with the latter in patients with lumbar canal stenosis.[22]

Small neural foraminal height, facet hypertrophy, thick 
spinous process
For patients with small neural foraminal height and facet 
hypertrophy, the spine surgeons preferred interlaminar over 
the transforaminal approach because small neural foraminal 
height may obstruct the trajectory of the endoscope in 
tranforaminal approach.[23] We suspect that a thick spinous 
process may preclude the trajectory of the working 
cannula in interlaminar approach, still a higher number of 
spine surgeons preferred interlaminar over transforaminal 
approach, which requires further studies to investigate for 
the underlying cause.

Recurrent disc herniations
In patients with recurrent disc herniation, the risk of 
injury to dura and nerves increases due to the epidural 
scarring, hence minimally invasive approaches, that is, 
MD and ED approaches are associated with better patient 
outcome.[24‑26] Although the clinical results are similar with 
both the techniques, ED is significantly superior in terms of 
complications, rehabilitation and traumatization, owing to 
the ability to circumvent epidural scarring due to previous 
surgery.[27] Nevertheless, nearly five times the number of 
spine surgeons preferred MD over ED (60% vs. 11.9%). The 
underlying reason may be more familiarity with the use of 
microscope. For ED, transforaminal approach is generally 
recommended over interlaminar approach because of a 
lesser risk of injury to nerve adhered to scar tissue. However, 
the indications of transforaminal approach are limited to 
bulging, subligamentous or transligamentous extruded disc 
herniation at disc level located L4/L5 or higher,[28‑30] which may 
be responsible for a higher fraction of the spine surgeons 
preferring interlaminar approach over transforaminal 
approach (9.4% vs. 2.5%).

Calcified herniated lumbar disc
Calcification complicates the surgical management of 
herniated lumbar disc and is associated with a higher 
incidence of iatrogenic nerve root injury. Kim et al.[26] 
managed 31 patients of calcified LDH (cLDH) with ED and 
reported postoperative sensory change, transient mild 
motor weakness and recurrence in 6.5%, 3.2%, and 3.2% 
patients, respectively, during a mean follow‑up duration of 
26.5 months. Wang et al.[31] managed 37 cLDH patients with 
open microsurgical foraminal decompression procedure 
without resection of the herniated discs and found a lower 
incidence of postsurgical complication at an average follow‑up 
period of 1 year, which likely explains the higher proportion 
of the spine surgeons preferring MD over ED (64.4% vs. 8.8%). 
In ED, interlaminar and transforaminal approaches have 
comparable outcomes with the former taking lesser operation 
time and fluorescence exposure (P < 0.0001), and tedious 
handling of endoscope makes resection of herniated calcified 
disc difficult, which might be responsible for a higher fraction 
of the spine surgeons opting interlaminar approach more 
than transforaminal approach (6.9% vs. 1.9%).[31]

Scope of minimally invasive lumbar surgery in 
lower‑middle‑income countries
Globally, the trend toward usage of ED is not replicated 
well in the LMICs as compared to high‑income countries,[32] 
which can be attributed to a lack of availability of expensive 
instrumentation. However, we found a comparable preference 
profile of the spine surgeons in government and public 
settings, indicating that economic support is not the sole 
determinant of poor adoption of endoscopic LDH surgery 
in LMICs. Recent economic studies have shown that ED has 
a significantly lesser direct and indirect cost as compared 
to MD (P < 0.01), owing to several variables such as cost 
associated with surgery (operation, surgical equipment, 
radiology, anesthesia, hospital stay, laboratory work, nursing 
care, use of patient‑controlled anesthesia, and medication/
physical therapy), postoperative care cost, and cost incurred 
by work loss.[32,33] The results should be interpreted with 
caution because a lesser experienced endoscopic spine 
surgeons may have a worse patient outcome with a higher 
complication rate, which may inflate the cost of ED. Other 
determinants for the same could be a deficiency of trained 
personnel and training opportunities such as hands‑on 
cadaver or synthetic model training workshops, in‑person 
observerships, and proctorships.[34,35] To start with, digital 
teaching with neurosurgical training institutions should 
be promoted,[36] and twinning programs could be adopted 
wherein a facility in a high‑income country is coupled with one 
in an LMIC to ameliorate the access to collaborative training 
and research opportunities.[37,38] The high cost of endoscopes 
can be tackled, to some extent, with multi‑disciplinary 
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collaborations to develop economically suitable endoscopes 
for training, if not for treating, as done for affordable 
laparoscopic camera system by Gheza et al.[39] In future, the 
possibility of using Metaverse for training purpose, especially 
for challenging cases, could also be explored. With the 
upcoming innovations in ED, there is a need to continuously 
update instruments and personnel.[39] In addition, there is 
a requirement of standardized multi‑center quality data 
to allow outcome analysis and ongoing audits to ensure 
quality control and sustainable practice.[39] Robotic‑assisted 
endoscopic spine surgery is an emerging field with 
promising outcomes. One of the participants advocated 
for the application of robotics in LMICs. In summary, the 
successful adoption of ED in LMICs can be achieved using 
a “6Ts” framework as follows:[40‑50] Target identification, 
i.e. accurate diagnosis of patients’ conditions to determine 
the indication of ED; Technology, referring to wider access 
to technology to establish and update the endoscopy 
system; updating Techniques to parallel the evolution of 
novel and modified techniques; Training, both during and 
postresidency, using artificial models and cadavers; Testing, 
which means continuous outcome evaluation; and Talent 
comprising of innate and acquired surgical skills which can 
be evaluated using essential metrics, as Melcher et al.[42] 
developed an essential metric having 42 steps essential to 
perform unilateral laminotomy for bilateral decompression 
of lumbar stenosis.

Limitations
Our study is not without limitations. The usage of 
convenience sampling might be a source of bias and may 
limit the generalizability of the study. Although years of 
experience were not associated with the type of the preferred 
technique, the exclusion of residents and fellows precluded 
the exploration of the younger generation’s perspective. 
Some of the included participants did not have appropriate 
knowledge and exposure to endoscopes which may skew 
the responses toward MD. Upcoming studies should explore 
the perspective of spine surgeons regarding the current 
applications. We did not assess it because of the prematurity 
of the study at this stage.

CONCLUSION

Spine surgeons preferred MD over ED due to several reasons, 
such as steep learning curve, lack of training opportunities, 
upfront expenses, and less provision to handle unforeseen 
challenges during the surgery. In endoscopic technique, the 
interlaminar approach was preferred over the transforaminal 
approach mainly due to anatomical peculiarities of the 
spine, lesser radiation exposure, and easier handling of 

endoscope. There is a gap in the potential benefits and the 
current usage of ED in LMICs which needs to be bridged 
with global action.
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