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ABSTRACT
Background:  The authors conducted a comprehensive review and integration of insights from 4 webinars hosted by the 

International Society for the Advancement of Spine Surgery (ISASS) to arrive at recommendations for best clinical practices 
for guideline development for endoscopic spine surgery. This perspective article discusses the limitations of traditional surgical 
trials and amalgamates surgeons’ experience and research on various cutting-edge techniques.
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Methods:  Data were extracted from surveys conducted during each webinar session involving 3639 surgeons globally. The 
polytomous Rasch model was employed to analyze responses, ensuring a robust statistical assessment of surgeon endorsements 
and educational impacts and focusing on operative nuances and experience-based outcomes. Bias detection was performed 
using the differential item functioning test.

Results:  The ISASS webinars provided a dynamic platform for discussing advances in endoscopic spine surgery, identifying 
a range of high-value procedures from basic discectomies to complex lumbar interbody fusions. Each high-value endoscopic 
spine surgery was highlighted in separate peer-reviewed publications, which form the basis for this summary document that 
synthesizes key takeaways from these webinars. High-value clinical applications of endoscopic spine surgery, primarily defined 
as higher-intensity endorsement transformation from the pre- to postwebinar survey with a shift to higher mean logit locations of 
test items both with unbiased and orderly threshold progression, were: (a) Percutaneous interlaminar endoscopic decompression 
for lateral canal stenosis, (b) transforaminal debridement of low-grade degenerative spondylolisthesis, (c) transforaminal 
full-endoscopic interbody fusion for hard disc herniation, (d) endoscopic standalone lumbar interbody fusion, (e) endoscopic 
debridement of spondylolytic spondylolisthesis, and (f) posterior cervical foraminotomy for herniated disc and bony stenosis.

Conclusions:  The ISASS webinar series has significantly impacted surgeons’ education and contributed to the 
identification of high-value endoscopic spine surgery practices that may serve as a cornerstone for surgeon training standards, 
policy, and guidelines development. Ongoing research on technological advancements and expansions of clinical indications 
combined with systematic review is expected to refine the recommendations on high-value endoscopic spinal surgeries 
recommended for enhanced reimbursement.

Clinical Relevance:  Assessing surgeon confidence and acceptance of endoscopic spinal surgeries using polytomous 
Rasch analysis.

Level of Evidence:  Level 2 (inferential) and 3 (observational) evidence because Rasch analysis provides statistical 
validation of instruments rather than direct clinical outcomes.

Endoscopic Minimally Invasive Surgery

Keywords: endoscopic spine surgery, clinical guidelines development, Rasch analysis, surgeon experience, high-value surgical 
procedures, bias detection, surgical trial limitations

INTRODUCTION

Nowadays, endoscopic spinal surgery is widely prac-
ticed. However, the delineation of best clinical practices 
in the form of clinical guidelines for innovative technol-
ogies requires unbiased superiority evaluation of clinical 
benefits before calling for the replacement of traditional 
open spinal surgery protocols. While inevitable, such 
changes are met with resistance, particularly when 
high-grade clinical evidence is scarce. Critics call out 
the paucity of prospective randomized, double-blinded 
clinical trials in endoscopic spine surgery. These are tra-
ditionally regarded as the pinnacle of clinical evidence.1 
The subject becomes quickly complex and may result in 
stalemate because there are many challenges to surgi-
cal clinical trials where the rigorous standards required 
by such trials often lead to the dismissal of innovative 
therapies and protocols in spine surgery.2 The reality is 
that clinical trials in spine surgery face substantial lim-
itations, suggesting a need to redefine what constitutes 
the creation of highest-grade clinical evidence to foster 
changes in practice.3

CLINICAL TRIAL LIMITATIONS

Innovations in spine surgery are often driven by 
entrepreneurial surgeons,4 with outcomes typically 
reported as opinions or retrospective case series, which 
are susceptible to various biases. Efforts to mitigate 

bias through randomization and stringent inclusion/
exclusion criteria can extend enrollment periods and 
potentially skew patient selection,5 leading to a loss of 
clinical equipoise or a study group that does not accu-
rately represent the typical patient population treated by 
spine surgeons.6 A comprehensive examination reveals 
that other surgical subspecialties employ various clas-
sifications and levels-of-evidence reporting, tailored to 
specific clinical scenarios.7 In spine surgery, research 
tends to focus on diagnosis, preferred treatment options, 
and economic analyses, while prognosis-based clas-
sifications may be more suitable in fields like plastic 
surgery.8,9 Large-scale clinical trials in spine surgery 
encounter difficulties with controlled double-blinded 
randomization. Moreover, many spine surgery trials 
struggle to progress beyond the Phase II single-center 
stage for a plethora of reasons, ranging from insuffi-
cient organizational and financial support to challenges 
with institutional review board approvals, trial registra-
tion, and the ethical concerns linked to control groups 
that may potentially harm patients.3,10

Clinical research in spine surgery is also hampered 
by randomization problems and several problems stand 
out.3 Cross-over is 1 major problem that may degrade 
originally well-designed randomized controlled trials 
(RCTs).11–14 Fast-evolving surgical technologies may 
quickly make an ongoing RCT no longer needed or jus-
tifiable. The most significant drawback to surgical RCTs 
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is the inability to blind. Patients almost always know 
what surgery was done, and surgeons always know 
what surgery they performed. While blinding reduces 
bias, as demonstrated by a recent systematic review of 
250 RCTs,5 it may also cause considerable differences 
in treatment effects between double-blinded trials com-
pared with open-label trials. Blinding is nearly impos-
sible in surgical trials as sham-controlled interventions 
are rarely feasible.2 Furthermore, RCTs often suffer 
from limited generalizability due to strict eligibility cri-
teria that do not accurately represent the spectrum of 
clinical issues seen in routine practice.15

Systematic literature reviews suggest that well-
designed prospective observational cohort studies 
could provide higher-grade evidence than poorly exe-
cuted randomized trials, especially if results are consis-
tent across studies, and study reporting adheres to the 
STROBE checklist to ensure transparency in reporting 
by submitting detailed information for different groups 
in case-control and cohort studies, as discussed by von 
Elm et al in a 2007 Lancet article.16 This approach 
might represent the highest attainable standard of evi-
dence in a specialty such as spine surgery that heavily 
relies on experience and skill. Surgical cohort studies 
are also more adept at capturing the real-world effec-
tiveness of interventions as they do not restrict partic-
ipant selection and may be more applicable to typical, 
nonstudy patients.

Observational studies may also be of higher per-
tinency for the average practicing spine surgeon who 
has limited time and resources to support meaning-
ful outcome research in cash-strapped health care 
systems, where there is no extra time or resources to 
conduct complex clinical trials. Thus, advocating for 
strict adherence to double-blinding and randomization 
to justify protocol change for example from open to 
endoscopic spine surgery may be unrealistic and unfea-
sible.17 The inherent limitations of these RCT protocol 
designs in surgical outcome analysis represent a well-
recognized barrier often referred to as the “glass ceiling 
effect.”18,19 Calling attention to the common RCT con-
straints requires a pragmatic reassessment of evidence 
standards and, in this article, specifically how they 
apply to endoscopic spinal surgery.

TRADITIONAL WORKAROUNDS

Several practical workarounds have been applied. 
Pseudorandomization between centers may illustrate 
differences in preferred treatments. Statistical power 
may be enhanced by concurrent data collection at 

different institutions or by orchestrating parallel cohort 
studies and separating the surgical team from admin-
istrators, outcome evaluators, and data analysts in an 
attempt to mitigate the lack of blinding.20 Propensity 
scoring is another method to reduce section bias and 
confounding of treatment effects due to patients’ char-
acteristics.21–25 The propensity score, the probability 
of treatment exposure conditional on covariates, is 
the basis for 2 approaches to adjusting for confound-
ing: methods based on stratification of observations by 
quantiles of estimated propensity scores and methods 
based on weighting observations by the inverse of esti-
mated propensity scores. Both of these approaches and 
related methods offer improved precision by identify-
ing candidate covariates, prioritizing, and integrating 
them into a propensity-score-based confounder adjust-
ment model.21 However, the process is not straightfor-
ward and requires a multistep algorithm to implement 
high-dimensional proxy adjustments of clinical data 
that consists of (1) identifying data dimensions, for 
example, diagnoses, procedures, comorbidities, and 
previous spinal surgeries; (2) empirically identifying 
candidate covariates; (3) assessing the frequency and 
recurrence of problems; (4) prioritizing covariates; 
(5) selecting covariates for adjustment; (6) estimating 
the exposure propensity score; and (7) estimating an 
outcome model.

While this approach may work well in typical phar-
macoepidemiological studies, where such proposed 
high-dimensional propensity score resulted in improved 
effect estimates compared with adjustment limited to 
predefined covariates, when benchmarked against results 
expected from randomized trials,23 it is evident that 
adjusting covariates and estimating an outcome model 
could easily distort patient outcome data of spine patients 
with high variability of painful conditions and available 
treatments, where the practicing spine surgeon may ques-
tion its relevancy to “real-world” scenarios and doubt its 
generalizability. At a minimum, employing propensity 
scoring hardly seems more practical than an RCT.

Registries with prospective enrollment, standard-
ized data collection methods, adequate follow-up, and 
adjustment for confounding variables have been set up 
to compare novel to established surgeries.15,26 In reality, 
registries traditionally had little traction in spine surgery 
because they were impractical or failed to deliver the 
desired clinical evidence rapidly.27 Their inherent lim-
itations hindered the production of high-grade evidence, 
and data are typically collected in a nonrandomized 
fashion.28–30 Selection bias is common, as patients are 
not randomly assigned to treatment groups. They rely 

 by guest on November 21, 2024https://www.ijssurgery.com/Downloaded from 

https://www.ijssurgery.com/


Lewandrowski et al.

International Journal of Spine Surgery, Vol. 18, No. S2 S69

on voluntary data submission from multiple centers with 
different levels of detail and accuracy in data record-
ing. Inconsistent data quality and the heterogeneity of 
treatments and patient populations make it difficult to 
draw generalizable conclusions. Hindsight bias may 
be introduced by patients,31 and incomplete capture of 
outcomes and utilization is often problematic because 
of a lack of long-term follow-up.26 Additionally, there 
can be underreporting of negative outcomes or compli-
cations for various reasons, including reporting bias or 
inconsistencies in how complications are defined and 
recorded across different reporting sites.32 Without the 
strict controls of a clinical trial, patient registries may 
introduce a wide range of confounding variables, such 
as variations in surgical technique, surgeon experi-
ence, and patient characteristics, which can obscure the 
effects of the surgical benefit itself.

Another way to demonstrate differences in treat-
ment effects between surgical treatment study groups 
is to illustrate the durability of the treatment effect 
over time. This can be visualized using Kaplan-Meier 
curves in survival analysis.33–35 Although these curves 
lose accuracy as more patients are censored, they offer 
a straightforward visual representation of postopera-
tive outcomes over time. These curves not only assist 
in managing patient expectations concerning the likeli-
hood of reoperation33 and overall functional outcomes 
but also highlight the clinical benefits of competing 
treatments to peers and decision-makers, aligning with 
the goals of improved patient care and the principles of 
good stewardship of health care resources to be used 
efficiently and cost-effectively.

EVIDENCE-BASED MEDICINE AND 
GUIDELINE DEVELOPMENT

The concept of “evidence-based medicine” (EBM) 
was introduced by Dr Gordon Guyatt at McMaster Uni-
versity.36 The foundational work, also promoted by his 
adviser, Dr David Sackett,37,38 has since seen the term 
EBM become widespread. Despite its common use, a 
deep comprehension of its full meaning is not as per-
vasive. EBM was originally crafted to blend 3 essential 
elements—best research evidence, clinical expertise, 
and patient values. This tripartite foundation, although 
sometimes neglected in today’s conversations about 
EBM with a near-exclusive emphasis on clinical trials, 
is crucial to its application in spine care. Recapping the 
initial EBM definition makes the case for empowering 
the stakeholders—surgeons and their patients. In spine 

surgery, though, clinical evidence and guideline devel-
opment face a range of challenges due to the complexity 
of spinal disorders and the diversity of potential treat-
ments.39,40 Clinical studies often involve issues with 
standardization of surgical techniques and difficulty in 
controlling for confounding variables, such as the sur-
geon’s skill and patient selection criteria. Additionally, 
there is significant variability in patient anatomy and 
the natural history of spinal diseases, which compli-
cates the generation of high-quality, generalizable evi-
dence (Table 1).

The traditional systematic process of literature 
review and committee review is laborious, resource 
intensive, and requires considerable time, expertise, and 
funding. The key steps to ensure that the guidelines are 
evidence-based, clinically relevant, and up-to-date are 
summarized in Table 2. Moreover, conflicts of interest 
of committee members with industry sponsorship may 
impact guideline development and must be managed 

Table 1.  Challenges in clinical guideline development in spine surgery.

Challenge Description

Evidence quality Lack of high-quality evidence with few randomized 
controlled trials due challenges to conduct them 
in surgical settings due to ethical, logistical, 
and financial constraints. Double blinding is 
impractical.

Variability Standardizing recommendations is difficult due 
to differences in age, health status, and specific 
spinal pathologies.

Bias Individual or group biases from professional 
training, personal experience, or potential 
conflicts of interest (eg, financial ties to medical 
device manufacturers) may exist.

Rapid advancement The rapid innovation cycle may outpace the slow 
process of traditional guideline development, 
leading to outdated recommendations by the time 
they are published.

Financial 
implications

Guidelines can have significant economic 
consequences in health care systems and 
affect reimbursement rates. This dynamic may 
influence the recommendations in ways that are 
not purely evidence-based.

Multidisciplinary 
approach

Due to the multidisciplinary nature of spine care, 
achieving consensus in such a diverse group of 
professionals can be difficult.

Stakeholder 
involvement

Incorporating the perspectives of patients, 
caregivers, and other stakeholders is not always 
prioritized in traditional processes.

Implementation 
challenges

Implementation barriers due to lack of awareness, 
disagreement with the recommendations, or 
systemic barriers in health care settings may 
exist.

Overgeneralization The diverse nature of spinal conditions may prevent 
the generalization of guidelines which may run 
counter to personalized or precision medicine 
approaches.

Review and update Regularly reviewing and timely updating guidelines 
is important given the rapid advancements in 
spine surgery.

Development cost Systematic reviews, expert panel meetings, and 
other resource-intensive steps are costly
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to prevent biased recommendations.41,42 A plethora of 
spine surgery clinical guidelines has been published.43–62 
Keeping them current can be quite challenging because 
rapid advancements in spine surgery can outpace the 
update cycle of guidelines. The latter problem may 
cause practitioners not to implement or adhere to the 
guidelines in clinical practice, particularly if they are 
not motivated by a perceived lag between technology 
advances and adjustments in medical necessity cri-
teria for intervention to prompt payer authorization. 
Therefore, traditional clinical guidelines development 
should evolve into more dynamic and technologically 
advanced approaches, as proposed by the authors in the 
following section.

LIVING CLINICAL GUIDELINE

The “Living Clinical Guidelines” concept is an inno-
vative approach to clinical practice recommendations 
that aim to keep guidelines current by adapting to the 
latest evidence without the delays inherent in traditional 
guideline updating processes.63 In spine surgery, this 
concept is particularly valuable due to the rapid pace of 
technological advancement and the continuous emer-
gence of new technology and its associated clinical data. 
This process of rapidly assessing the clinical evidence of 
new emerging technologies depends on real-time updates 
where existing recommendations may be altered or new 

ones added. Surgeons, patients, and other stakeholders 
should be engaged via digital surveys to poll their opin-
ions on clinical outcomes with new technologies and to 
better understand their value and the psychometric moti-
vators of clinical decision-making. “On-the-ground” 
level engagement is critical to update the guidelines to 
ensure they remain relevant and practical.

Policy statements for medical coverage recommen-
dations should be issued based on ongoing guideline 
updates. The International Society for the Advance-
ment of Spine Surgery (ISASS) has issued several such 
policy statements and updates to facilitate negotiations 
with the American Medical Association’s Relative 
Value Scale Update Committee, insurance companies, 
government entities, and health care systems.64–70 They 
outline a new technology’s surgery indications and 
recommended coverage for payment based on com-
prehensive analysis of clinical efficacy, safety, and cost-
effectiveness comparing the new surgical procedure to 
established standards. One of the latest examples relates 
to an annular repair device and its appropriate clinical 
use.71 Others relate to correcting the misvaluation of the 
Category I Current Procedural Terminology (CPT) code 
(27279) assigned to minimally invasive sacroiliac joint 
arthrodesis72 and to the open surgical decompression 
and interlaminar stabilization CPT code 22867.65 These 
policy and coverage statements are crucial for both 
patients and health care providers as they determine the 

Table 2.  Typical stages involved in traditional clinical guideline development.

Step Task Description

Establish a guideline 
development group

Selection of members Assembly of multidisciplinary team of health care professionals, experts in guideline 
methodology.

Defining roles Chairpersons, methodologists, and administrative support.
Defining scope and 

purpose
Clinical questions: Use PICO (Population, Intervention, Comparison, and Outcome) framework to formulate 

specific questions the guideline will address.
Target group Define for whom (health care professionals and patient populations) the guidelines are 

intended.
Goals Establish the goals and objectives of the guideline.

Literature review and 
evidence synthesis

Systematic review Conduct a systematic literature review.
Evidence grading Grade the quality of evidence using the GRADE (Grading of Recommendations 

Assessment, Development, and Evaluation) systems.
Developing 

recommendations
Evidence to decision algorithms Translate evidence into recommendations considering benefits, risks, patient values, costs, 

and economic feasibility.
Draft recommendations Develop clear and actionable recommendations based on the strength of the evidence.

External review and public 
comment

Peer review Ensure credibility and reliability of the information via feedback from peers to enhance 
acceptability and applicability.

Stakeholder input Include feedback from patients and public to enhance acceptability and applicability.
Finalizing the guideline Revision Revise based on external review.

Formatting Ensure the guideline is clear and user-friendly.
Approval Seek formal approval from the governing organization.

Dissemination and 
implementation

Publication Publish the guideline in medical journals and on professional society websites.
Education Develop educational and promotional materials and programs.

Tools and resources Create checklists, flowcharts, or apps to facilitate implementation.
Evaluation and updating Monitoring Establish processes to monitor the adoption and impact.

Updating Plan for regular updates as new evidence emerges, typically every 3–5 years.
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accessibility and reimbursement. Integration of modern 
digital platforms employed by the authors’ of this article 
may facilitate the ongoing process by disseminating 
updates promptly.

THE ALTERNATIVE APPROACH—
TAPPING DIRECTLY INTO SPINE 

SURGEONS’ CLINICAL EXPERIENCE

Spine surgeons’ clinical decision-making has its 
foundation in postgraduate training, traditionally for-
mulated clinical guidelines, and, most importantly, 
clinical experience. Implementing protocol change due 
to new high-grade clinical evidence has been charac-
terized as slow because of study distortions by strict 
patient selection and randomization criteria that cannot 
be easily replicated in an individual spine surgeon’s 
practice. Surgeons may be eager to consume the new 
information but often return to their established practice 
protocols because they do not believe the information 
presented on a new technology applies to their patients. 
This common scenario creates a disconnect between 
the formalized clinical evidence study by professional 
surgeon organizations, payers, and governmental health 
agencies and the problems encountered in on-the-
ground clinical decision-making, payor authorization 
for surgery, and reimbursement.

Tapping psychometrically into spine surgeons’ clini-
cal experience using surveys analyzed using the Rasch 
model can significantly enhance the development of 
living clinical guidelines.65,72,73 The Rasch model is a 
psychometric tool used for constructing and analyzing 
surveys statistically after logarithmic transformation, 
particularly in the health sciences, ensuring that the 
data derived from these surveys are reliable and valid 
on a linear scale.72,74–81 This partial agreement analy-
sis methodology has several benefits in rapid guide-
line development listed in Table 3. The authors applied 
the Rasch model to leverage the clinical experience of 
spine surgeons to rapidly and comprehensively measure 
surgeons’ experience with specific endoscopic proce-
dures and their most appropriate surgical indications. 
The psychometric measurement approach of surgeons’ 
level of endorsement for proposed protocol changes 
(Figure 1) was expected to provide the deeper granular 
information needed to create living clinical guidelines 
that are not only evidence-based but also grounded in 
the day-to-day practical realities of patient care, thus 
increasing issuing organization’s relevance in surgeons’ 
clinical practice.

RASCH METHODOLOGY TO FILTER 
OUT HIGH-VALUE ENDOSCOPIC 

SURGERIES

The Rasch model suggests that the characteristics of 
the surgeon based on his experience and abilities and 
the item (a specific endoscopic surgery and its perceived 
clinical results) determine the probability of a particu-
lar outcome in an empirical context. It models ordered 
response data by the likelihood of a response falling 
into categories such as “strongly agree,” “agree,” “dis-
agree,” or “strongly disagree.” In the polytomous Rasch 
model, scoring x on an item indicates that an individual 
has surpassed x thresholds on a continuum while not 
surpassing the remaining m − x thresholds. Mathemati-
cally, the application of the Rasch model in the authors’ 
series of webinar survey studies is expressed as the log 
odds (or logit) of a surgeon endorsing an item, reflect-
ing the difference between the surgeon’s ability or level 
of agreement and the item’s difficulty or a specific 
endoscopic surgery’s appropriate clinical application to 
achieve favorable clinical outcomes. The model uses χ2 
fit statistics, outfit, and infit to evaluate the data’s fit to 
the model—a process contrary to descriptive statistics 

Table 3.  Survey-based partial agreement Rasch analysis in rapid clinical 
guideline development.

Purpose Description

Expert consensus Rasch analysis can quantify the collective judgment 
of expert surgeons in a probabilistic manner,82 
turning subjective opinions into measurable data 
that can be used to formulate guidelines.

Identifying practice 
patterns

Clinical practice patterns can be identified, 
revealing commonalities and variations in how 
surgeons treat spinal conditions.

Gap analysis It can highlight areas where there is a lack of 
consensus or divergent practices, indicating gaps 
in the evidence base that may require further 
research.

Outcome correlation Responses from surgeons about their experiences 
with different treatment approaches can be 
correlated with patient outcomes, helping to 
identify which practices yield the best results.

Prioritization of 
research

The Rasch model can help prioritize areas where 
new evidence is most needed, directing research 
efforts more efficiently and ensuring that living 
guidelines focus on the most clinically relevant 
questions.

Dynamic updates By regularly surveying spine surgeons and 
analyzing the data with the Rasch model, living 
guidelines can be updated to reflect changes in 
clinical practice and new evidence as they occur.

Standardization This model helps standardize the interpretation 
of qualitative data, which are essential for 
integrating such information into a living 
document that must maintain objectivity and 
credibility.

Quantitative 
feedback

The Rasch model provides quantitative feedback 
from surveys, which can be statistically analyzed 
to inform evidence grading and recommendation 
strength in the guidelines.
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employing regression or analysis of variance computa-
tions where the model is fit to the data.

The findings from the polytomous Rasch analysis 
are visually presented in the Wright plot83 and through 
person-item map analysis,84 which explicitly help to 
visually separate the easy from the hard to agree on 
items, the level of agreement, the number of endors-
ing surgeons, the location of the median logit on a log-
arithmic scale where the 0 logit location represents a 
50%/50% chance of a surgeon agreeing or disagreeing 
with the item (Figure  2). In the context of this clini-
cal guidelines article, the logit locations of items that 
are harder to agree on are shifted to the right in the 
person-item map. Another way to graphically visualize 

the Rasch analysis results is through the item charac-
teristic curves (ICCs), which represent the probability 
that a surgeon with a given ability level will agree with 
an item’s difficulty. They plot the difficulty of an item 
against the likelihood of an endorsing response. In the 
authors’ webinar survey Rasch analyses, the 5 catego-
ries of partial agreement measure generated 5 curves 
per test item, with each curve representing the intensity 
of the agreement or disagreement.

The authors employed the Rasch methodology as 
an examination and filtration tool to identify high-
value endoscopic spine surgeries defined by high 
levels of endorsement and orderly response thresholds 
(Figure 2). The details of the methodology’s boundary 

Figure 1.  Shown are exemplary plots of a polytomous Rasch partial agreement analysis to assess spine surgeons’ level of endorsement of 5 test items (patient 
outcomes, comfort with the procedure, instruments, patient factors, and rehabilitation) regarding a commonly performed lumbar decompression surgery. Shown 
is the resulting Wright plot on the left. The blue horizontal bars correspond to the responding surgeons’ latent traits written in logits (log odds) as estimates of true 
intervals of item difficulty and surgeon ability. The surgeons represented by horizontal bars at the top indicated a higher level of endorsement for the individual 
test components (positive logits) than those on the bottom (negative logits). On the right, the higher-level endorsement items are listed at the top vs the easier-to-
agree-on items on the bottom. Each item may be visually inspected using its item characteristic curve (ICC) to assess the alignment between anticipated and actual 
values. An exemplary ICC plot is displayed in the top right graph for comfort and familiarity with the tested spine surgery. The dots graphically denote the average 
response of individuals in each class interval, while the solid blue curve represents the expected values predicted by the Rasch model. The corresponding person-
item map (bottom right) shows the logarithmically transformed person and item positions on a unified continuum using the logit measurement unit, transitioning 
ordinal data to equal-interval data. This method charts both person and item positions (in logits) along the x-axis. Within Rasch modeling, these values are labeled 
as “locations” rather than “scores.” A surgeon’s logit location indicates their natural log odds of agreement with a series of items. Individuals with pronounced 
adherence to the considered attitude affirm items favorably, positioning them further to the right on the scale. The solid dots indicate the mean person location 
scores. The items “comfort level with the exemplary lumbar decompression procedure” and “patient-related factors” were the easiest to agree on. These items also 
had the smallest spread of logit locations. The most challenging item to agree on was “clinical outcomes” and “postoperative rehabilitation.” This type of Rasch 
analysis can expose more intense partial agreement with a test item—in this case, a commonly performed lumbar spinal decompression procedure. The person-
item maps also illustrate that items were reasonably well distributed. However, some surgeons could not be measured as reliably as the majority by this set of 
items, indicating the test items were either too intense or not intense enough for them. The red circles highlight these areas. The analysis also showed disordered 
thresholds of endorsement for the 5 test items shown in this exemplary plot, suggesting that surgeons had difficulty consistently discriminating between response 
categories ranging from strongly disagree (1), disagree (2), agree (3), and to strongly agree (4)—a problem observed when there are too many response options 
(all disordered items shown in red). Examining the order and location of these test items reveals an uneven distribution of the ranked order of item difficulties 
or intensities along the logit continuum illustrating the true complexity of real-world surgical decision-making—data that should be integrated into traditionally 
developed clinical guidelines to keep the up-to-date.
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conditions employed by the authors are detailed in the 
individual articles. Repeating them herein and explain-
ing the details of the infit and outfit statistics would be 
beyond the scope of this perspective study on clinical 
guideline recommendations. The authors list the high-
value endoscopic spinal surgeries in this summary 
article and kindly ask the reader to refer to each corre-
sponding source article for the 4-part webinar series on 
Current and Emerging Techniques in Endoscopic Spine 
Surgery.

Prior calibration of survey questions commonly 
deployed in Rasch methodology applications in edu-
cation, for example, to determine whether the test was 
too easy or hard or whether the students were ill- or 
well-prepared to refine a test item’s ability to measure a 
desired known outcome did not apply here since there 
were no right or wrong responses per se. The authors 
also needed to learn the incoming survey responses. 
Still, they used the Rasch analysis as a filtration method 
to serendipitously identify definitive high-value clinical 
application of the endoscopic spinal surgery platform as 
those that were easy to agree on and those procedures 
with a supportive endorsement transformation—even 
if harder to agree on—from the pre- to postwebinar 
survey where a shift to higher mean logit locations 

occurred both with an orderly threshold progression 
without detection of bias.

SAMPLE SIZE

Low sample size and biased outcome assessments 
are common grievances with traditional clinical trial 
results. The Rasch model operates under a principle 
of balanced requirements: to achieve a stable measure 
of individuals, the number of items presented should 
match the number of participants required to cali-
brate those items accurately. This symmetry is critical 
in psychometrics, as it ensures the reliability of the 
measurements derived from the model. According to 
Azizan et al, administering a set number of items—
say, 30—to an equal number of participants, when 
done under conditions of appropriate targeting and 
good model fit, is likely to produce statistically stable 
measurements.85 Specifically, measures obtained in 
this setup are expected to be stable within ±1.0 logits 
at a 95% confidence level. Over 50 response measures 
are stable within ±1.0 logits at a 99% confidence level. 
While this balance helps enhance the precision of the 
Rasch model, making it a robust tool for assessing the 
likelihood of responses across a standardized scale, it 

Figure 2.  The item characteristic curves generated from prewebinar survey responses regarding percutaneous endoscopic lumbar interbody fusion (PELIF) 
as part of a differential item functioning (DIF) detection process to detect item bias between orthopedic and neurosurgeons using the difNLR() and difORD() 
functions. Specifically, when DIF is identified in an item, 2 distinct curves are generated: 1 for the reference group (orthopedic surgeons) and another for the focal 
group (neurosurgeons). Alongside these curves, empirical probabilities are visualized as points, which indicate the proportion of correct responses relative to the 
participant’s ability level and group. The size of these points reflects the number of respondents at each ability level which showed a significant difference between 
orthopedics (reference group) and neurosurgeons (focal group) with the statistics for prewebinar DIF detection of 0.8548 and a P value of 0.355 compared with 
postwebinar DIF detection of 15.485 and a P value of <0.001 suggesting significant bias in the merit assessment of PELIF between orthopedic and neurosurgeons 
with disorderly responses in the item’s midsection while maintaining a good discriminatory function between high and low endorsement.
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is evident that the authors were able to achieve more 
than 100 responses in 4 of the 8 pre- and postwebinar 
survey with the survey registering the lowest number 
still having been completed by 34 and the remaining 3 
by 57, 63, and 42 respondents, respectively. Therefore, 
the authors expected stability of the obtained measure-
ments, with these parameters being essential for vali-
dating the construct under investigation, thus ensuring 
that the data that form the basis of these endoscopic 
spinal surgery summary recommendations reflected 
true differences in the trait or ability being measured 
rather than variations due to measurement error or 
sample size limitations.

BIAS DETECTION

Rasch analysis excels at identifying disturbances 
in data, including biases, by analyzing residuals—the 
differences between observed and model-predicted 
responses. It generates fit statistics for each item to 
gauge their alignment with Rasch model expectations. 
The outfit mean square error statistic, sensitive to out-
liers, measures deviations from model predictions as a 
ratio of observed to expected variance, where a value 
of 1.0 signifies perfect fit, values above 1.0 indicate 
noise, and values below 1.0 suggest overfit. In contrast, 
infit is a weighted version that lessens the impact of 
less informative responses. Misfitting items, indicated 
by infit and outfit statistics, may function differently 
across respondent subgroups and could signal bias, 
known as differential item functioning (DIF). This bias 
can appear when individuals with equivalent abilities 
but different backgrounds respond inconsistently to an 
item. Such bias was detected in some of the responses 
between neurosurgeons and orthopedic surgeons. The 
difNLR() and difORD() functions are used for detect-
ing DIF in dichotomous and ordinal data, respectively 
(Figure 2).86 The authors also attempted to detect data 
distortion with the MAPQ3 methodology rooted in 
Item Response Theory (IRT) analysis. This tool assists 
in identifying items that may disproportionately affect 
certain subgroups. Values of 0.3 or less indicate an 
absence of data distortion. The authors deemed the 
Rasch analysis particularly adept at detecting latent 
traits and item bias and considered it more sensitive 
than traditional linear regression or analysis of variance 
in this context because it is anchored in internal crite-
ria, unlike traditional statistical test methods, which 
rely on  external criteria, which in themselves have to 
be unbiased.87

CRITERIA FOR IDENTIFICATION OF 
HIGH-VALUE SURGERIES

The ISASS webinars have provided a dynamic 
platform for discussing advances in endoscopic spine 
surgery, identifying a range of high-value clinical 
applications of endoscopic procedures from basic dis-
cectomies to complex lumbar interbody fusions. Each 
high-value endoscopic spine surgery was highlighted 
in separate peer-reviewed publications which form the 
basis for this summary document that synthesizes key 
takeaways from these webinars to establish recommen-
dations for comprehensive clinical guidelines. The fol-
lowing methodology was applied to identify high-value 
clinical applications.

In Rasch analysis, “negative logit” (logic) value 
between 0 and −2 indicate that an item is relatively easy 
compared with items with higher (or positive) logit 
values. This specific range suggests that the item is easy 
but not trivially so. It is easier than average but still 
requires some degree of ability or knowledge to be able 
to answer it. The closer the logit value is to 0, the closer 
the item’s difficulty is to the average level. A logit score 
of less than −2 for an item represents an extremely low 
difficulty level, making it an exceptionally easy item 
for almost all surgeon respondents regardless of their 
ability levels, which is observed with the test item artic-
ulating instruments (logit −15). Positive values up to +2 
indicate that the item is more difficult than average but 
not extremely so. Items are considered moderately chal-
lenging for surgeons since they require a higher level 
of ability to endorse the proposed clinical application 
of endoscopic spinal surgery. Items in this logit range 
are generally good at differentiating between surgeons 
who have average abilities and those who have slightly 
above-average abilities. They can effectively help in 
distinguishing surgeons based on their mastery or sur-
gical skill of the endoscopic surgery platform in the test 
clinical application. Positive logits between 0 and  +2 
are an indication that the surveys were balanced and 
capable of accurately assessing surgeons across a spec-
trum of abilities for reliability. Most test items’ logits in 
the 8 surveys were in this range.

The authors also looked at mean threshold location, 
threshold progression, and threshold spread. Thresholds 
are the points at which the probability of choosing a 
higher category becomes more likely than choosing the 
current or a lower category. For example, in the authors’ 
Likert scale from 1 to 5, the threshold between 1 and 2 
is the point at which a respondent is equally likely to 
choose 2 over 1. Disorderly thresholds occur when this 
progression is not maintained. For example, surgeons 
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might have found that the threshold between “agree” 
and “strongly agree” is actually lower than between 
“neutral” and “agree.” This situation can suggest that 
respondents do not perceive the categories as logically 
or consistently more demanding of the trait or ability. 
Disordered threshold progression occurred when the 
order of response categories for an item did not logically 
or consistently increase with the trait or ability being 
measured indicating a problem with how the response 
categories function, which can impact the accuracy and 
reliability of the measurement. Disorderly thresholds 
may indicate misinterpretation, redundancy, or inappro-
priate scaling. The authors did collapse nondifferentiat-
ing categories in some cases to mitigate this problem.

The spread of logits is also of significance. Items 
with a narrow spread of logits are close in difficulty. 
This means there is less variance in how challenging 
the items are, which might have limited the surveys’ 
ability to differentiate effectively among test-takers of 
varying abilities. If all items are similar in difficulty, 
the assessment may only effectively measure a narrow 
band of abilities. It could be too easy or too difficult 
for individuals outside this band, leading to floor or 
ceiling effects where scores are clustered at the low or 
high ends of the scale. In contrast, a large range in the 
difficulty of items (item logits) or a broad distribution 
of abilities among individuals (person logits) suggests 
that the test includes items varying from very easy to 
very difficult allowing for better differentiating among 
surgeons with different levels of ability. When person 
logits show a wide spread, it indicates that the tested 
group has a varied range of abilities or traits.

To identify high-value clinical applications of endo-
scopic spinal surgery, particularly in relation to surgeon 
ability and confidence in achieving favorable outcomes, 
the authors used the following 4 criteria to identify high-
value clinical applications of the endoscopic surgery 
platform:

1. Logit Location With High Positive Logit Values. 
Items (in this context, specific endoscopic surgery 
applications) that have higher positive logit values indi-
cate higher difficulty or complexity, which could trans-
late to procedures that require more skill or confidence 
to perform. A high positive logit location suggests that 
only surgeons with higher abilities are confident in 
achieving favorable outcomes with these applications. 
This can be an indicator of a high-value application, 
especially if these procedures are recognized for their 
effectiveness despite their complexity.

2. Moderate to Wide Logit Spread. A broader range 
of logit values among items could indicate a diverse set 

of surgical applications ranging from basic to advanced 
complexity. A widespread is beneficial as it ensures that 
the analysis captures a full spectrum of applications 
from those considered straightforward to those viewed 
as more challenging. Applications falling on the higher 
end of this spread (more positive logits) and endorsed 
by capable surgeons could be considered high-value 
due to their specialized nature.

3. Orderly Threshold Progression. This criterion 
is perhaps the most critical aspect when evaluating 
high-value clinical applications. Orderly progression in 
threshold responses means that as surgeons’ confidence 
or perceived ability increases, so does their endorsement 
of a procedure’s potential to yield favorable outcomes. 
This orderly progression is a strong indicator that the 
surgical application is valid and reliable, and increasing 
levels of surgeon ability or confidence correlate with a 
higher expected success rate.

4. Avoiding Disorderly Threshold Progression. In 
contrast to orderly progression, disorderly thresholds 
where responses do not logically align with increas-
ing abilities or confidence levels indicate confusion or 
inconsistency in how surgeons perceive the application. 
Disorderly thresholds might suggest that further clari-
fication about the procedure’s effectiveness or training 
may be necessary before it can be considered high-
value.

Thus, for identifying high-value clinical applica-
tions in endoscopic spinal surgery, focusing on these 
aspects within a Rasch model provides a robust method 
for determining which procedures are most trusted and 
valued by experienced surgeons, thereby guiding edu-
cational priorities and clinical practice.

HIGH-VALUE ENDOSCOPIC SPINE 
SURGERIES

The ISASS webinar surveys reached 3639 spine sur-
geons globally (Part 1: 1311; Part 2: 667; Part 3: 793; 
and Part 4: 868). The intra-survey completion rates, 
once started for pre- and postwebinar surveys, were 
between 50.0% and 77.8%. The corresponding comple-
tion rates using the total number of webinar participants 
as the denominator ranged between 3.2% and 16.4%. In 
total, 781 spine surgeons submitted completed surveys 
(Table 4). The high value clinical applications of spinal 
endoscopy (Table 5) were as follows:

zz Percutaneous interlaminar endoscopic 
decompression for lateral canal stenosis

zz transforaminal debridement of low-grade 
degenerative spondylolisthesis
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Table 4.  Pre-and postwebinar survey participation and completion rates.

Survey Timing Views Start Submission Intra Survey Completion Rate Completion Rate for Webinar 
Participants

Webinar 1 (N = 1311)
 � Prewebinar 276 54 42 77.8% 3.2%
 � Postwebinar 76 170 128 75.3% 9.76%
 � Subtotal 352 224 170 76.55%
Webinar 2 (N = 667)
 � Prewebinar 224 122 61 50.0% 9.15%
 � Postwebinar 130 76 57 75.0% 8.54%
 � Subtotal 354 198 118 62.5%
Webinar 3 (N = 793)
 � Prewebinar 229 154 119 77.3% 15.01%
 � Postwebinar 298 169 128 75.7% 16.14%
 � Subtotal 527 323 247 76.5%
Webinar 4 (N = 868)
 � Prewebinar 263 150 118 59.3% 13.59%
 � Postwebinar 298 169 128 75.7% 14.75%
 � Subtotal 561 319 246 67.5%
Total/Mean 1794 1064 781 70.76% 11.27%

Table 5.  Endorsement shifts and high-value clinical applications of endoscopic spine surgery.

Item/Procedure Orderly Logit Thresholds Extracted From the Person-Item-Maps

Articulating instruments

‍ ‍
Transforaminal debridement 

of low-grade degenerative 
spondylolisthesis

‍ ‍
Percutaneous interlaminar 

endoscopic decompression 
for lateral canal stenosis

‍ ‍
Transforaminal full-endoscopic 

interbody fusion for hard disc 
herniation

‍ ‍
Endoscopic standalone lumbar 

interbody fusion

‍ ‍
Endoscopic debridement 

of spondylolytic 
spondylolisthesis

‍ ‍
Posterior cervical foraminotomy 

for herniated disc and bony 
stenosis

‍ ‍
Posterior endoscopic single and 

multilevel decompression 
of cervical spondylotic 
myelopathy

‍ ‍
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zz transforaminal full-endoscopic interbody fusion 
for hard disc herniation

zz endoscopic standalone lumbar interbody fusion
zz posterior cervical foraminotomy for herniated 

disc and bony stenosis
zz endoscopic debridement of spondylolytic 

spondylolisthesis
zz posterior endoscopic single and multilevel 

decompression of cervical spondylotic 
myelopathy.

Some test items were so overly easy to endorse, such 
as the benefit of articulating instruments or the percu-
taneous interlaminar decompression surgery, that these 
items generated large negative logits. However, no 
procedural skill was measured with the item articulating 
instruments. Surgeons indicated that they were needed. 
Endorsement shifts to higher logits were observed with 
the transforaminal technique for:

1.	 transforaminal discectomy
2.	 lateral and central canal stenosis
3.	 migrated disc herniations
4.	 transforaminal decompression of facet cysts
5.	 posterior endoscopic lumbar interbody fusion
6.	 unilateral biportal endoscopic spine surgery 

decompression for facet cyst, lateral
7.	 combination of transforaminal endoscopy with an 

interbody process spacer
8.	 multiportal strategies for central canal stenosis

However, the person-item maps for all these tech-
niques displayed mostly narrow logit spreads and, 
more importantly, out-of-order threshold progression, 
indicating that responses did not logically align with 
increasing abilities or confidence levels suggestive of 
confusion regarding the utility of a particular endoscopic 
surgery technique or inconsistency in how surgeons 
perceive the application in the context of clinical benefit. 
Narrow logit spread suggested that survey questions 
effectively measured a narrow band of abilities. Another 
reasonable explanation is that some of these surgeries 
are overutilized and applied to the treatment of a painful 
spine pathology, which does not respond favorably to 
this treatment. It is also possible that the responses 
contributing to this disorderly threshold progression 
came from lesser-skilled surgeons who do not see clin-
ical improvements as higher-skilled surgeons with the 
same operation and surgical indication. The latter expla-
nation appears reasonable considering that endoscopic 
spinal surgery has gotten significant traction within 
the last decade and is now performed by thousands of 
surgeons globally—corroborated by the authors’ ability 

to attract nearly 4000 surgeons to the webinar series. 
This disorderly threshold progression in some of these 
widely practiced clinical applications of the endoscopic 
spinal surgery platform needs further clarification and 
investigation of the interplay of the procedure’s effec-
tiveness and surgeon training and skill level before they 
can be considered high-value applications.

DISCUSSION

High-value spine surgeries are needed for the sub-
specialty to remain relevant in the elective treatment of 
sciatica-type neurogenic low back and leg pain, cervi-
cal pain syndromes, and cervical spondylotic myelop-
athy (CSM). Payers and government institutions look 
to cut costs while asking surgeons to provide sophis-
ticated care utilizing health care resources in the spirit 
of good stewardship. The authors employed the Rasch 
analysis, a powerful statistical tool commonly used in 
psychometrics, to apply it to assess various dimensions 
of health care, including the evaluation of high-value 
endoscopic spine surgery procedures. Asking spine 
surgeons to articulate their experience with multiple 
applications of the endoscopic spinal surgery platform 
regarding favorable outcomes, lower complication and 
revision rates, and the overall value of the test item is 1 
way to empower surgeons to partake in the discussion 
that is typically dominated by academic centers who run 
clinical trials or spine societies who devise policies and 
coverage recommendation for reimbursement. ISASS 
hosted a webinar series of 4 webinars on endoscopic 
spine surgery between February to April 2024. The 
series reached nearly 4000 spine surgeons (N = 3639), 
and 50% of the responding surgeons had more than 20 
years of surgical experience.

Understanding Rasch Analysis in Health Care

Rasch analysis traditionally measures latent traits 
that are not directly observable. In the context of health 
care, these latent traits could be the competencies and 
skills of surgeons. By transforming these abstract qual-
ities into measurable data, Rasch analysis provides a 
quantitative foundation to assess how these factors cor-
relate with clinical outcomes focusing on the interplay 
between surgeon skill and ability, where the most able 
spine surgeons will tackle the more complex problems 
to achieve favorable clinical outcomes in the context of 
endoscopic spine surgeries, particularly emphasizing 
its impact on the overall value within the health care 
system, as they employ it to replace traditional open and 
other forms of minimally invasive spinal surgeries.
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Surgeon Skill, Ability, Training, Credentialing, and 
Clinical Outcomes

In endoscopic spine surgeries, the skill and ability 
of the surgeon play critical roles in influencing the pro-
cedure’s success, perhaps more so than in traditional 
open-spine surgery. These surgeries, known for their 
precision and minimally invasive nature, demand high-
technical expertise. They have a steeper learning curve, 
as confirmed by the results of the first ISASS webinar. 
Rasch modeling could be further applied to evaluate 
various competencies such as hand-eye coordination, 
decision-making under pressure, and mastery of specific 
surgical techniques. This approach enables the creation 
of a scalable measure of surgeon abilities, which can be 
directly correlated with clinical outcomes. Therefore, 
this scalable measure of surgeon ability, proficiency, 
and competency could be used to assess how surgeon 
trainees progress in a postgraduate training program or 
how surgeons that have long graduated can be creden-
tialed in new surgeries that arose out of interim technol-
ogy advances that were not available at the time they 
trained in residency or fellowship.

Impact on Reoperation and Complication Rates

One of the critical indicators of a successful surgical 
intervention is the reduction not just in complication, 
but more importantly, in reoperation rates. Lower reop-
eration rates not only reflect the immediate success of 
the surgical procedure but also indicate a longer-term 
effectiveness and patient safety by preserving spinal 
motion and avoiding commonly recognized problems 
such as adjacent segment disease following fusion, thus 
leading to lower utilization of healthcare resources. 
The model can identify specific skills that significantly 
lower the risk of adverse effects and the necessity for 
further surgical interventions, and it allows benchmarks 
to be set. By applying Rasch analysis, it is possible to 
link higher surgeon competencies with these favorable 
outcomes statistically, identifying high-value proce-
dures and who is qualified to perform them to achieve 
the desired high-end, durable results.

Economic Implications and Health Care Value

The economic implications of linking surgeon skill 
levels to clinical outcomes through Rasch analysis 
could be profound. High-value procedures, charac-
terized by lower complication and reoperation rates, 
contribute to the overall efficiency of the health care 
system. They lead to reduced hospital stays, less need 
for additional treatments, and improved long-term 

health, collectively decreasing health care costs. This 
economic benefit underscores the value of investing 
in surgeon training and continuous professional devel-
opment. Furthermore, the concept of high-value endo-
scopic spine care needs to be expanded to include the 
patient perspective, which is often underrepresented in 
the current paradigm of EBM. This paradigm has tradi-
tionally focused on clinical trials, somewhat sidelining 
surgeon experience and patient values. Future investiga-
tions should actively solicit patient responses as a third 
pillar of EBM, ensuring their experiences and outcomes 
are integral to defining high-value care. Currently, 
patients’ voices are mostly confined to reviews on plat-
forms like Google, Yelp, RateMDs, Vitals, and Zocdoc 
or Healthgrades, which, while informative, often con-
centrate on doctor-patient interaction, staff, and office 
environment, wait times, billing and cost, accessibility 
and communication, technical skills and knowledge, 
such as the doctor’s expertise and professionalism, and 
overall satisfaction and recommendations with many 
reviews culminating in an overall satisfaction rating 
and whether the patient would recommend the doctor 
or facility to others, but do not comprehensively capture 
the nuances of patient-perceived value in medical care. 
There is a clear need for more structured and meaning-
ful mechanisms that allow patients to contribute to the 
discourse on what constitutes high-value care in a way 
that influences health care practices and policies. The 
authors’ Rasch analysis is suited to ensure that spine 
care systems are efficient and genuinely responsive to 
the needs and values of those they serve.

Policy and Training Implications

The insights gained from Rasch’s analysis of incom-
ing survey responses from the 4-part ISASS webinar 
series can impact policy decisions and training pro-
grams. Health care systems and medical boards can use 
this data to set benchmarks for surgical competence, 
tailor training programs to address identified skill gaps, 
and prioritize resources toward the most impactful 
training techniques. This targeted approach enhances 
the quality of surgical care and ensures a better alloca-
tion of health care resources, promoting a more sustain-
able health care system.88

CONCLUSION

Using Rasch analysis to evaluate the interplay 
between surgeon skill and favorable clinical outcomes 
in endoscopic spine surgery offers a comprehensive 
way to assess and enhance surgical quality by identi-
fying high-value procedures. By demonstrating how 
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surgeon competence directly affects the clinical success 
and health care value, this approach provides a data-
driven foundation for advancing surgical practices and 
health care policies. Through this analysis, health care 
systems can maximize the value delivered to patients 
while minimizing unnecessary costs and improving 
overall treatment efficacy by reducing the overutiliza-
tion of low-value endoscopic spine surgeries.
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