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ABSTRACT

Objective: Unilateral biportal endoscopy (UBE) has gained prominence in the surgical treatment of lumbar disc herniation (LDH) because 
of its minimally invasive profile. How preoperative patient expectations align with postoperative satisfaction after UBE remains insuffi-
ciently characterized. The aim was to evaluate the relationship between preoperative expectations and 6-month postoperative satisfaction 
after single-level UBE discectomy, while also assessing perioperative safety and patient-reported outcomes.

Methods: Retrospective, single-center cohort of consecutive adults undergoing single-level UBE discectomy (September 2022–January 
2024) performed by a single surgeon. Preoperative expectations were captured with an 8-item Likert-type survey (scaled 0-100). Outcomes 
at 6 months included visual analog scale (VAS) (back/leg), Oswestry Disability Index (ODI), a single-item satisfaction score (0-100), and 
patient acceptable symptom state (PASS) derived by anchor-based receiver operating characteristic (ROC) analysis for ODI; a sensitiv-
ity analysis tested the fixed threshold ODI ≤25. Group comparisons used ANOVA/Kruskal–Wallis with Tukey post-hoc as appropriate. 
Associations were examined using Pearson correlation and restricted multivariable regression models adjusted for clinically prespecified 
covariates.

Results: During the study period, 102 patients were screened; 73 were eligible after exclusions (n = 29). Six-month outcome data were 
available for 68/73 patients (5 lost to follow-up/incomplete records). The analyzed cohort had a mean age of 44.7 ± 9.8 years and 55.9% 
were male. Perioperative metrics reflected a favorable minimally invasive profile (operative time 96.8 ± 11.7 minutes; estimated blood 
loss 56.3 ± 24.1 mL; length of stay 1.8 ± 0.9 days; complications 5.9%, no reoperations). Pain and disability improved substantially from 
baseline to 6 months (VAS 7.6 ± 1.1 to 1.9 ± 0.8; Δ = −5.7 ± 1.3; P < .001; ODI 56.3 ± 8.7 to 17.5 ± 6.1; Δ = −38.8 ± 9.2; P < .001). The mean 
expectation rating score was 76.5 ± 14.8 and satisfaction 82.1 ± 12.4. Higher preoperative expectations correlated with lower satisfaction 
(r = −0.37; P = .02). Satisfaction differed across expectation strata (P < .01), with the highest scores in the moderate group and lowest scores 
in the high group; post-hoc significance was observed for moderate versus high expectations (Tukey, P = .004). Patient acceptable symptom 
state analysis identified a cohort-specific ODI threshold with high discriminative ability; overall PASS rates were high and did not differ 
across expectation groups. In multivariable models, higher expectations were independently associated with lower satisfaction but not 
with change in VAS/ODI or achievement of PASS.

Conclusion: Single-level UBE discectomy yields robust improvements in pain and function with low morbidity. Higher preoperative 
expectation scores were independently associated with lower postoperative satisfaction, despite comparable clinical gains and PASS 
attainment. Satisfaction was highest in the moderate-expectation group and lowest in the high-expectation group, with pairwise signifi-
cance observed only between the moderate- and high-expectation groups. These findings suggest that satisfaction after UBE discectomy 
is related not only to objective clinical improvement but also to expectation–outcome alignment.

Level of Evidence: Level III, Prognostic study.

Introduction

Lumbar disc herniation (LDH) is a public health prob-
lem with high lifetime prevalence that leads to sub-
stantial productivity loss during the working years. 
Although microdiscectomy has historically been 
the gold standard for surgical treatment, minimally 
invasive approaches have been increasingly adopted 
over the past decade; endoscopic discectomy tech-
niques have come to the fore with advantages such 
as reduced tissue trauma, shorter hospitalization, 
and more rapid functional recovery.1,2 Contemporary 
systematic reviews/meta-analyses and comparative 
studies report that, regarding pain and functional 
outcomes, endoscopic discectomy achieves at least 
comparable efficacy to microdiscectomy and may 

offer advantages in selected perioperative param-
eters such as length of stay and overall complica-
tion rates.3-5 These findings support the rational use 
of endoscopic approaches particularly in single-
level LDH.

In spine surgery, evaluation of therapeutic success is 
not limited to clinical examination findings or radio-
logical parameters; patient-reported outcome mea-
sures (PROMs), which quantify pain and functional 
limitation, together with the component of “satisfac-
tion,” are principal determinants. In lumbar disorders, 
the Oswestry Disability Index (ODI) and the visual 
analog scale (VAS) are among the most widely used 
validated instruments in both clinical research and 
routine care. The validity and reliability of the Turkish 
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ODI have been demonstrated previously, ensuring comparable mea-
surement sensitivity in cohorts from the country.6,7

Patient satisfaction is a multidimensional outcome encompassing 
subjective assessments of the extent to which expectations are met, 
the quality of care, and the pace of recovery. Systematic reviews and 
large cohorts indicate that the relationship between the level of pre-
operative expectations and postoperative satisfaction can be complex 
and bidirectional, whereas some series show a positive association 
between higher baseline expectations and satisfaction, others sug-
gest that “expectation–outcome mismatch” may negatively influ-
ence satisfaction.8-10 In particular, among patients undergoing lumbar 
disc surgery, insufficient counseling regarding realistic timelines for 
return to work/domestic activities and pain control has been associ-
ated with relatively lower satisfaction scores despite objective clinical 
improvement.9-11

The aim of this study was to assess the association between preop-
erative expectations and 6-month postoperative satisfaction after 
single-level unilateral biportal endoscopy (UBE) lumbar discectomy. 
It was hypothesized that higher baseline expectations would be inde-
pendently associated with lower satisfaction despite similar improve-
ments in pain and function.

Material and methods

Study design and setting
This study was designed as a retrospective, single-center cohort. 
Consecutive adult patients who underwent single-level UBE lum-
bar discectomy between September 2022 and January 2024 were 
identified through electronic medical records. All surgeries were 
performed by a single surgeon, who held certification from the 
eccElearning Endoscopic Spine Surgery program. The study was 
approved by the institutional ethics committee of Hisar Hospital 
(Approval no: 25-50, Date: 05.12.2025 ). Reporting adhered to the 
STROBE recommendations.

Eligibility criteria and patient selection
Consecutive adult patients who underwent single-level unilateral 
biportal endoscopic lumbar discectomy between September 2022 
and January 2024 were screened. Patients were eligible if they met 
all of the following criteria: age ≥18 years; single-level lumbar disc 
herniation confirmed by magnetic resonance imaging (MRI) and 
clinically concordant with radicular symptoms; persistent radicular 
pain despite at least 6 weeks of conservative treatment, including 
analgesics, physical therapy, and/or epidural injection or evidence 
of progressive neurological deficit not requiring emergency surgery.

Patients were excluded according to the following prespecified base-
line eligibility criteria:

1.	 Multilevel clinically relevant lumbar pathology requiring sur-
gery beyond the index level.

2.	 Previous lumbar surgery at the index level.
3.	 Radiographic instability at the index segment.
4.	 Spondylolisthesis greater than Meyerding Grade I.
5.	 Pronounced central canal stenosis requiring wide laminectomy.
6.	 Active infection, tumor, acute fracture, or other nondegenerative 

spinal pathology.
7.	 Significant spinal deformity requiring deformity-oriented surgi-

cal planning.
8.	 Cauda equina syndrome or severe neurological deficit requiring 

urgent surgery.
9.	 Clinically symptomatic cervical or thoracic disc disease requir-

ing active treatment.
10.	 Incomplete preoperative imaging or missing baseline records.

Operational definitions were applied as follows. Multilevel clinically 
relevant lumbar pathology was defined as symptomatic disc hernia-
tion and/or stenosis at more than 1 lumbar level with concordant 
clinical findings requiring multilevel decompression or discectomy. 
Incidental adjacent-level degenerative findings without clinical cor-
relation or without an indication for additional-level surgery were 
not considered exclusion criteria. Radiographic instability was 
defined on dynamic lateral flexion–extension radiographs as sagittal 
translation >4 mm or >15% of vertebral body width and/or sagittal 
angulation >10° at the index segment. Pronounced central canal ste-
nosis was defined as severe central canal stenosis on MRI, such as 
Schizas grade C/D morphology, in which adequate decompression 
would require extensive bony resection beyond the planned UBE dis-
cectomy/decompression strategy. Significant spinal deformity was 
defined as at least moderate coronal deformity, such as Cobb angle 
≥20° or deformity/imbalance requiring deformity-oriented surgical 
planning. Severe neurological deficit was defined as MRC muscle 
strength grade ≤3/5 in the affected myotome and/or progressive 
motor weakness on serial examinations. Incidental asymptomatic 
cervical or thoracic degenerative imaging findings were not consid-
ered exclusion criteria.

Radiological assessment
Preoperative lumbar MRI scans were reviewed in a structured man-
ner. Herniation morphology was categorized as protrusion, extrusion, 
or sequestration. Axial location was classified as central, paracentral/
subarticular, foraminal, or extraforaminal based on the predominant 
location of the herniated fragment on axial images. Cranio-caudal 
migration was recorded as non-migrated versus migrated; when 
migration was present, its direction (cranial vs. caudal) was noted. 
Classifications were recorded for descriptive reporting.

Surgical technique and perioperative protocol
Surgical procedures were performed using the standard interlaminar 
UBE technique via 2 portals under continuous irrigation, prioritizing 
direct visual protection of neural elements. Following neural decom-
pression, disc fragment excision and hemostasis were achieved. A 
standardized perioperative protocol was applied to all patients (same-
day mobilization, multimodal analgesia, and discharge criteria).

Expectation assessment
Preoperatively, an 8-item Lumbar Surgery Expectations Questionnaire 
was administered. The items were adapted and shortened based on 
the domains used in prior work on patients’ expectations of lumbar 
spine surgery (HSS-LSSES framework).15Each item was rated on a 
5-point Likert scale (1 = strongly disagree to 5 = strongly agree); the 

H I G H L I G H T S

•	 Single-level unilateral biportal endoscopic discectomy provided substantial 
improvements in pain and disability with low perioperative morbidity and no 
reoperations.

•	 Higher preoperative patient expectation scores were independently associated 
with lower postoperative satisfaction, despite comparable clinical improve-
ments and patient acceptable symptom state (PASS) achievement.

•	 Functional recovery and PASS rates were similar across expectation strata, 
indicating that satisfaction differences were not primarily explained by infe-
rior clinical outcomes.

•	 Satisfaction was highest in the moderate-expectation group and lowest in the 
high-expectation group.
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summed score was linearly transformed to a 0-100 range to obtain an 
“expectation rating score.” The original HSS expectation framework 
does not provide prespecified categorical cut-offs for stratification. 
Therefore, low (<50), moderate (50-80), and high (>80) groups were 
defined a priori on the 0-100 transformed expectation score to repre-
sent below-midpoint, mid-range, and near-ceiling expectation ratings, 
respectively. These thresholds were chosen for interpretability and 
were not outcome driven.

Likert-type summed scores are commonly analyzed using paramet-
ric approaches in health sciences, particularly when multiple items 
are combined.16,17The questionnaire was translated using a forward–
backward approach by bilingual clinicians and reviewed by spine 
surgery experts for clarity and content relevance. Internal consis-
tency in the present sample was acceptable (Cronbach’s α = 0.82).

The expectation questionnaire was constructed to cover core domains 
represented in the HSS-LSSES framework, including pain relief and 
functional recovery. Formal psychometric validation, including fac-
tor analysis, convergent validity assessment, and test–retest reliabil-
ity, was not performed.

Clinical outcomes and patient acceptable symptom state 
assessment
At postoperative month 6 (±2 weeks), outcome measures were 
collected systematically: (i) low back/leg pain by the VAS,6,18 (ii) 
functional status by the ODI, (iii) a single-item general subjective satis-
faction score on a 0-100 scale, and (iv) a yes/no response to the ques-
tion “Were my expectations met?”. As a secondary patient-reported 
endpoint, patient acceptable symptom state (PASS) was evaluated. It 
represents the threshold of the final state at which the patient con-
siders their current symptom/function level “generally acceptable.”19 
Accordingly, at month 6, patients answered a single-item global accept-
ability question: “Is your current symptom/function level generally 
acceptable to you?” (yes/no). This response was used as the anchor 
for receiver operating characteristic (ROC) analysis of ODI, and the 
ODI cutoff yielding the highest Youden index (J) was accepted as the 
cohort-specific PASS threshold.20 Reporting included area under the 
curve (95% CI), sensitivity, specificity, positive/negative likelihood 
ratios, and overall classification accuracy. In a sensitivity analysis, the 
commonly used fixed threshold of ODI ≤25 in the spine literature was 
also tested.11,15,16 This approach is consistent with prior studies defin-
ing ODI-based PASS thresholds in lumbar surgical cohorts.21

Statistical analyses
Descriptive statistics are presented as mean ± SD for continuous vari-
ables and as counts with percentages for categorical variables. Effect 
estimates from regression and ROC analyses were reported with 95% 
CI where applicable. Group comparisons were performed across the 
prespecified expectation strata. One-way ANOVA was used to com-
pare continuous outcomes across expectation groups, including post-
operative VAS, postoperative ODI, and general satisfaction scores. 
In the presence of assumption violations, sensitivity analyses were 
conducted using the Kruskal–Wallis test. For continuous outcomes 
with a significant overall between-group difference, pairwise com-
parisons were performed using Tukey HSD adjustment. Effect sizes 
were reported as eta-squared or partial eta-squared for overall group 
effects and Cohen’s d for pairwise comparisons, where appropriate. 
The association between preoperative expectation score and 6-month 
satisfaction score was examined using Pearson correlation. Pearson 
correlation was selected because both variables were treated as con-
tinuous scores and the distributional assumptions were considered 

acceptable. To evaluate independent associations with 6-month sat-
isfaction, multivariable linear regression was performed with the 
6-month satisfaction score as the dependent variable. The primary 
adjusted linear regression model included a limited set of clinically 
relevant covariates selected a priori: age, sex, preoperative ODI, 
symptom duration, and preoperative expectation score. Additional 
variables, including BMI, operated level, preoperative VAS, hyper-
tension, diabetes mellitus, and complication status, were evaluated 
only in exploratory sensitivity analyses. Regression coefficients 
were reported with 95% CI. The binary “expectations met” outcome 
was compared across expectation groups using the chi-square test 
or Fisher’s exact test, as appropriate. When the overall comparison 
was significant, pairwise comparisons were performed using Fisher’s 
exact tests with adjustment for multiple comparisons because of small 
cell counts. PASS achievement was compared across expectation 
groups using the chi-square test or Fisher’s exact test, as appropriate. 
A restricted exploratory logistic regression model was additionally 
used to assess the association between preoperative expectation 
score and PASS achievement after adjustment for age, sex, preop-
erative ODI, and symptom duration. Results were reported as odds 
ratios (ORs) with 95% CI. Normality was assessed by Shapiro–Wilk 
and homogeneity of variances by Levene’s test. Multicollinearity was 
evaluated using VIF. Item-level missingness among analyzed patients 
was audited. Because item-level missingness for covariates and out-
comes in the analyzed cohort was <5%, complete-case analysis was 
used. Patients without available 6-month outcome data were not 
included in the final outcome analysis and were reported separately 
in the patient-flow description.

Exploratory sensitivity analyses were performed to assess whether 
MRI-defined herniation subtypes were associated with 6-month out-
comes (VAS change, ODI change, PASS achievement, and satisfac-
tion). Given small numbers in certain categories, axial location was 
regrouped as central, paracentral/subarticular, and lateral (foraminal/
extraforaminal combined), and migration was analyzed as migrated 
vs. non-migrated (directional comparisons were not performed).

Results

Patient flow and baseline characteristics
During the study period, 102 consecutive patients were screened. 
Twenty-nine patients were excluded at baseline according to prespec-
ified eligibility criteria. The remaining 73 patients were eligible for 
inclusion. Six-month outcome data were unavailable for 5 patients 
because of loss to follow-up or incomplete 6-month records, leaving 
68 patients for the final analysis. The primary reasons for exclusion 
are shown in Table 1. Baseline characteristics and perioperative vari-
ables are summarized in Table 2. The analyzed cohort (n = 68) had a 
mean age of 44.7 ± 9.8 years and was 55.9% male. Among the prespec-
ified comorbidities assessed, hypertension was present in 12 patients 
(17.6%) and diabetes mellitus in 8 patients (11.8%). Early complica-
tions occurred in 4 patients (5.9%), with no reoperations.

Radiological characteristics
The distribution of preoperative MRI-based herniation subtypes 
(morphology, axial location, and cranio-caudal migration) is summa-
rized in Table 3.

Expectation scores, satisfaction, and clinical outcomes
The mean preoperative expectation score was 76.5 ± 14.8, and the 
mean 6-month general subjective satisfaction score was 82.1 ± 12.4. 
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Marked and clinically meaningful improvements were observed in 
pain and disability outcomes. Visual analog scale decreased from 7.6 
± 1.1 preoperatively to 1.9 ± 0.8 at 6 months (ΔVAS = −5.7 ± 1.3; P < 
.001), and ODI decreased from 56.3 ± 8.7 preoperatively to 17.5 ± 6.1 
(ΔODI = −38.8 ± 9.2; P < .001). The proportion achieving MCID was 
94.1% for VAS and 91.2% for ODI.

The relationship between preoperative expectation score and 
6-month satisfaction was significant and moderately negative 
(Pearson r = −0.37; P = .02) (Table 4). Expectation score was not sig-
nificantly correlated with ODI improvement or VAS improvement 
(Table 4).

Expectation strata were defined a priori as low (<50), moderate (50-
80), and high (>80), as described in the Methods. Baseline demo-
graphic characteristics were comparable across expectation strata. 
There were no significant between-group differences in age, sex 
distribution, or symptom duration (all P > .05). Among subgroups 
defined by preoperative expectation level, there were no significant 
differences in postoperative ODI values across groups (P = 0.41). 
General satisfaction differed significantly across expectation strata 
(overall ANOVA P < .01; η2 = 0.22), with the highest mean satisfac-
tion score observed in the moderate-expectation group and the low-
est mean score observed in the high-expectation group. Tukey HSD 
post-hoc testing showed that satisfaction was significantly lower in 
the high-expectation group than in the moderate-expectation group 
(P = .004), whereas the low–moderate and low–high comparisons 
were not statistically significant after adjustment.

The proportion of patients reporting that their expectations were 
met also differed across groups (overall P = .008), with the lowest 

proportion observed in the high-expectation group. Pairwise post-
hoc comparisons for this binary outcome are presented in Table 5 
and should be interpreted cautiously because of small cell counts. 
Overall, 6 patients (8.8%) answered that their expectations were not 
met. These patients had significantly lower satisfaction scores than 
those whose expectations were met (62.3 ± 8.4 vs. 83.9 ± 10.7; P = .001), 
whereas no differences were observed in VAS/ODI improvements.

Patient acceptable symptom state analysis
Using the single-item global acceptability question at 6 months as the 
anchor, a cohort-specific PASS threshold for ODI was determined 
by ROC analysis, with high discriminative performance. The ROC-
derived ODI PASS threshold at 6 months was ODI ≤ 24. Sensitivity 
analyses using a literature-based fixed threshold (ODI ≤ 25) yielded 
concordant findings. The overall PASS rate was high and did not dif-
fer significantly across expectation subgroups, despite differences in 
satisfaction.

Multivariable and sensitivity analyses
In the primary adjusted linear regression model including age, sex, 
preoperative ODI, symptom duration, and expectation score, higher 
preoperative expectation score was independently associated with 
lower 6-month satisfaction (β = −0.21 per 10-point increase; 95% CI 
−0.36 to −0.06; P = .007). Among the remaining covariates included 
in the primary model, no statistically significant independent asso-
ciations with satisfaction were observed. Satisfaction scores did not 
differ significantly between patients with and without early compli-
cations (P > .05).

Expectation score was not associated with changes in ODI or VAS. In 
the restricted exploratory logistic regression model adjusted for age, 
sex, preoperative ODI, and symptom duration, expectation score was 
not associated with PASS achievement at 6 months (OR = 0.93; 95% 
CI 0.74 to 1.17; P = .54). Assumption checks (Shapiro–Wilk, Levene, 
VIF) were satisfied. For the analyzed cohort (n = 68), item-level miss-
ingness across covariates/outcomes was <5%; however, 6-month out-
comes were unavailable for 5/73 eligible patients (lost to follow-up/

Table 1. Primary reasons for exclusion among screened patients

Primary reason for exclusion n

Previous lumbar surgery at the index level 8

Radiographic instability at the index segment 4

Spondylolisthesis greater than Meyerding Grade I 3

Cauda equina syndrome requiring urgent surgery 2

Significant spinal deformity requiring deformity-oriented planning 2

Pronounced central canal stenosis requiring wide laminectomy 4

Symptomatic cervical/thoracic disc disease requiring active treatment 1

Incomplete preoperative imaging or missing baseline records 2

Active infection, tumor, acute fracture, or other nondegenerative spinal 
pathology

1

Multilevel clinically relevant lumbar pathology requiring multilevel surgery 2

Total excluded 29

Table 2. Demographic and perioperative characteristics of the study population 
(n = 68)

Variable Mean ± SD/n (%)

Age (years) 44.7 ± 9.8

Sex (male/female) 38 (55.9)/30 (44.1)

Body mass index (kg/m2) 27.4 ± 3.2

Symptom duration (weeks) 14.6 ± 5.3

Operated level L4–5 : 39 (57.3)/L5–S1 : 29 (42.7)

Hypertension 12 (17.6)

Diabetes mellitus 8 (11.8)

Operation time (min) 96.8 ± 11.7

Estimated blood loss (mL) 56.3 ± 24.1

Length of hospital stay (days) 1.8 ± 0.9

Complications 4 (5.9)–3 transient paresthesia, 1 dural tear

Reoperation 0 (0)

Table 3. Preoperative MRI-based lumbar disc herniation classification (n = 68)

Category Subtype n (%)

Disc morphology Protrusion 14 (20.6)

​ Extrusion 42 (61.8)

​ Sequestration 12 (17.6)

Axial location Central 18 (26.5)

​ Paracentral/subarticular 40 (58.8)

​ Foraminal 7 (10.3)

​ Extraforaminal 3 (4.4)

Cranio-caudal migration Non-migrated 39 (57.4)

​ Migrated 29 (42.6)

​  Cranial* 2 (6.9)

​  Caudal* 27 (93.1)
Migration direction percentages are calculated among migrated cases. 
MRI, magnetic resonance imaging.

Table 4. Correlation analysis between expectation and satisfaction

Variables Pearson r P Interpretation

Expectation score vs. 
satisfaction

−0.37 .02 Moderate negative 
correlation

Expectation score vs. ODI 
improvement

−0.12 .31 No significant correlation

Expectation score vs. VAS 
improvement

−0.09 .38 No significant correlation

ODI, Oswestry Disability Index; VAS, visual analog scale.
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incomplete records). Sensitivity analyses for PASS (ODI ≤25 vs. ROC-
derived threshold) yielded concordant results.

Exploratory MRI-based subgroup analyses did not show signifi-
cant differences in ΔVAS, ΔODI, satisfaction, or PASS achievement 
according to disc morphology, axial location, or migration status. 
These findings suggest that the observed expectation–satisfaction 
relationship was not evidently driven by MRI-defined herniation sub-
type in this cohort (Table 6).

Discussion

In this study, the association between preoperative expectations and 
6-month postoperative satisfaction after single-level UBE lumbar 
discectomy was examined, and it was explored whether satisfaction 
aligns with objective improvements in pain and function within the 
context of a minimally invasive perioperative profile.

The principal finding was that higher preoperative expectation scores 
were negatively associated with postoperative satisfaction, despite 
broadly similar postoperative pain/function outcomes and PASS 
achievement across expectation strata. This observation aligns with 
prior literature indicating that satisfaction in spine surgery reflects 
not only the magnitude of clinical improvement, such as VAS/ODI 
change, but also expectation–outcome alignment and patient-expe-
rience domains such as information quality, communication, and 

the perceived recovery experience.8 In the context of endoscopic 
surgery, the perception of “very rapid and complete recovery” that 
may accompany the minimally invasive label could contribute to 
expectation–outcome mismatch. Because the study did not test an 
intervention, these findings should be considered associative and 
hypothesis-generating.

The categorical expectation-strata analysis provides an important 
nuance. Satisfaction was highest in the moderate-expectation 
group and lowest in the high-expectation group. However, post-hoc 
testing showed that the statistically significant pairwise difference 
was observed between the moderate- and high-expectation groups, 
whereas comparisons involving the low-expectation group did not 
reach statistical significance. Therefore, these findings should 
not be interpreted as indicating that lower expectations are uni-
formly beneficial. Rather, low expectation ratings may reflect a 
more complex baseline profile, potentially including uncertainty, 
limited confidence in surgery, fear-avoidance beliefs, or other 
unmeasured psychosocial factors that may influence postopera-
tive satisfaction.22,23 Taken together, the results support an expec-
tation-alignment model, in which satisfaction may be greatest 
when expectations are realistic and balanced rather than simply 
low. However, because these expectation strata were created for 
interpretability rather than derived from validated clinical thresh-
olds, the categorical findings should be interpreted cautiously and 
descriptively.

Table 5. Comparison of outcomes according to expectation level

Outcome measure
Low (<50) 

(n = 14)
Moderate (50-80) 

(n = 34)
High (>80) 

(n = 20) Overall P Post-hoc/pairwise comparisons Effect size

Preoperative VAS 7.4 ± 1.0 7.6 ± 1.1 7.7 ± 1.2 .72 Not applicable –

Postoperative VAS 1.8 ± 0.9 1.7 ± 0.8 2.1 ± 0.7 .28 Not applicable –

Preoperative ODI 55.2 ± 9.4 56.7 ± 8.5 56.9 ± 8.3 .88 Not applicable –

Postoperative ODI 17.2 ± 6.3 16.5 ± 6.0 18.9 ± 6.1 .41 Not applicable –

General satisfaction (0-100) 80.4 ± 13.1 87.3 ± 9.5 74.6 ± 11.2 <.01 Low vs. moderate: P = .118; Low vs. high: P = .279; 
Moderate vs. high: P = .004

η2 = 0.22

“Expectations met” (Yes) (%) 14 (100) 33 (97.1) 15 (75.0) .008 Low vs. moderate: P = 1.000; Low vs. high: 
P = .126; Moderate vs. high: P = .066

–

Values are presented as mean ± standard deviation or n (%). Overall comparisons for continuous variables were performed using 1-way analysis of variance. Pairwise comparisons for general satisfaction were performed using 
Tukey HSD post-hoc testing. For the binary “expectations met” outcome, the overall comparison was performed using the chi-square/Fisher’s exact test, and pairwise comparisons were performed using Fisher’s exact tests with 
adjustment for multiple comparisons. Because of small cell counts, pairwise comparisons for the binary outcome should be interpreted cautiously. 
VAS, visual analog scale; ODI, Oswestry Disability Index.

Table 6. Exploratory sensitivity analyses of MRI-defined herniation subtypes and postoperative outcomes after single-level unilateral biportal endoscopic discectomy 
(n = 68)

A) Disc morphology 

Outcome Protrusion (n = 14) Extrusion (n = 42) Sequestration (n = 12) P 

ΔVAS (0–10), mean ± SD −5.6 ± 1.2 −5.7 ± 1.3 −5.8 ± 1.1 .78

ΔODI (0–100), mean ± SD −38.1 ± 8.9 −39.0 ± 9.4 −38.7 ± 8.6 .91

Satisfaction (0-100), mean ± SD 83.5 ± 11.2 82.0 ± 12.8 81.6 ± 11.7 .88

PASS achieved, n (%) 12 (85.7) 35 (83.3) 10 (83.3) .97

B) Axial location: lateral category includes foraminal and extraforaminal herniations (n = 10)

Outcome Central (n = 18) Paracentral/subarticular (n = 40) Lateral (n = 10) P

ΔVAS, mean ± SD −5.6 ± 1.4 −5.8 ± 1.2 −5.4 ± 1.3 .46

ΔODI, mean ± SD −38.6 ± 9.1 −39.2 ± 9.3 −37.4 ± 8.7 .72

Satisfaction, mean ± SD 82.9 ± 12.3 82.4 ± 12.6 80.2 ± 11.8 .64

PASS achieved, n (%) 15 (83.3) 34 (85.0) 8 (80.0) .92

C) Cranio-caudal migration: direction-specific comparisons were not performed because the cranial migration subgroup was too small for stable inference

Outcome Non-migrated (n = 39) Migrated (n = 29) P ​

ΔVAS, mean ± SD −5.7 ± 1.2 −5.7 ± 1.3 0.98 ​

ΔODI, mean ± SD −39.1 ± 9.0 −38.4 ± 9.6 0.74 ​

Satisfaction, mean ± SD 82.7 ± 12.5 81.3 ± 12.3 0.64 ​

PASS achieved, n (%) 33 (84.6) 24 (82.8) 0.85 ​
ΔVAS and ΔODI represent change from baseline to 6 months; negative values indicate clinical improvement. PASS was defined according to the primary study threshold. P values were derived using the study-specified 
comparative tests for exploratory subgroup analysis. 
ODI, Oswestry Disability Index; PASS, Patient Acceptable Symptom State; VAS, Visual Analog Scale.
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Given the retrospective, observational design, the findings should 
be interpreted as associations rather than causality. This interpreta-
tion is consistent with the multidimensional nature of satisfaction 
reported in spine-surgery literature.8

Psychosocial factors—including anxiety, depressive symptoms, pain 
catastrophizing, coping style/resilience, and broader personality 
traits—may influence both baseline expectations and postoperative 
satisfaction. These factors are increasingly recognized as relevant 
determinants of outcomes after lumbar spine surgery.22 Because 
these constructs were not assessed in the dataset, residual confound-
ing cannot be excluded.

The ODI-based PASS threshold derived by anchor-based ROC analy-
sis showed good discriminative performance, and sensitivity analy-
sis using ODI ≤25 yielded consistent findings. Notably, PASS rates 
were similar across expectation strata, whereas satisfaction differed, 
and higher expectation score remained independently associated 
with lower satisfaction—supporting a dissociation between objective 
improvement and subjective satisfaction.

This pattern is consistent with syntheses suggesting that communi-
cation/information quality and realistic goal-setting are important 
determinants of satisfaction in spine surgery, and it aligns with com-
parative studies reporting that endoscopic approaches achieve at 
least comparable short-term pain and functional outcomes within a 
minimally invasive context.1,8,22-24

The observation that improves in pain and disability broadly meet 
thresholds of clinical meaningfulness is consistent with reported 
success rates and MCID-based interpretations in discectomy popu-
lations. Systematic reviews and prospective observations indicate 
that most patients experience meaningful symptomatic improve-
ment within 1-2 years after discectomy, while acknowledging that 
the proportion reaching MCID may vary according to method and 
cohort, with an overall tendency toward high rates. In this context, 
the primary explanation for differences in satisfaction in the study is 
experiential alignment of expectations rather than the magnitude of 
clinical improvement.25

Despite lower satisfaction in the small subgroup reporting “my expec-
tations were not met,” clinical scores remained comparable—again 
underscoring the multidimensional nature of satisfaction: beyond 
measurable outcomes, experiential aspects of care (accessibility, 
adequacy of information, consistency) also shape satisfaction. Recent 
studies note that high baseline expectations are common in spine sur-
gery and that goal-oriented communication strategies may influence 
satisfaction.23,26A domain-specific satisfaction instrument might have 
clarified whether dissatisfaction was driven primarily by informa-
tion/communication versus recovery-experience components.

Limitations

I.	 Due to the retrospective design, selection bias and residual 
confounding are possible. Psychosocial correlates, including 
anxiety, depression, and catastrophizing, and service-related 
dimensions, such as communication quality and access to care, 
could not be fully controlled.

II.	 The single-center, single-surgeon framework provides techni-
cal standardization but may limit external validity. Results may 

vary with different learning curves and institutional protocols. 
In addition, surgeon- and center-specific differences in preopera-
tive counseling, communication, and care pathways may shape 
expectation formation and satisfaction, but these elements were 
not measured separately.

III.	 The intermediate follow-up may not entirely capture long-
term stability or recurrence patterns. Long-term comparisons 
between endoscopic and open techniques underscore this need.

IV.	 Satisfaction was captured with a single-item scale. This approach 
provides a global estimate of satisfaction but does not distinguish 
between domain-specific components such as information qual-
ity, communication, coordination of care, recovery experience, 
and perceived fulfillment of expectations. As a result, different 
reasons for dissatisfaction may have been combined into a single 
global score, potentially limiting mechanistic interpretation of 
the expectation–satisfaction relationship. Domain-specific satis-
faction inventories might have modeled these pathways more 
precisely.

V.	 A major limitation is the use of a non-validated expectation 
instrument. Although the questionnaire was adapted from 
established HSS-LSSES expectation domains and underwent 
structured translation and expert review, comprehensive 
psychometric validation was not performed (e.g., test–retest 
reliability, construct/criterion validity, responsiveness, or mea-
surement invariance). Therefore, the expectation score should 
be interpreted as a self-reported expectation rating rather than 
a fully validated construct, and measurement error or incom-
plete construct coverage may have influenced the observed 
association with satisfaction. Although the instrument was 
domain-anchored to the HSS-LSSES framework and scored 
on a 0-100 scale for interpretability, direct comparability with 
studies using the full validated HSS-LSSES (or other validated 
expectation instruments) may be limited. Accordingly, infer-
ences are relational rather than causal. The expectation strata 
were also created for interpretability rather than as validated 
clinical thresholds. Therefore, the categorical subgroup findings 
should be interpreted descriptively, whereas the continuous 
expectation-score analyses should be considered the primary 
analytic evidence. Finally, the sex distribution in this single-
center cohort, with 55.9% male patients, may reflect local refer-
ral patterns and the demographic or occupational profile of the 
catchment area. Although sex was included as a covariate in 
multivariable models, unmeasured factors related to healthcare-
seeking behavior and occupational exposure may influence the 
observed distribution and limit generalizability.

Clinical implications and future work
The findings indicate that the patient-experience domain and expec-
tation–outcome alignment are important correlates of satisfaction 
after UBE discectomy. Expectations may also be shaped by patients’ 
information sources (e.g., internet and social media content, peer 
experiences, and surgeon-provided counseling), underscoring the 
importance of consistent, evidence-based preoperative messaging. 
The goal of preoperative counseling should not be to lower expec-
tations indiscriminately, but to help patients develop realistic and 
balanced expectations regarding pain relief, functional recovery, 
return to activity, and the expected pace of improvement. Future 
work should evaluate, in prospective multicenter designs, whether 
structured expectation-alignment programs can modify satisfaction 
outcomes and should incorporate instruments that better disentangle 
the experience/communication domains of satisfaction.
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In this retrospective, single-center, single-surgeon cohort, single-
level UBE discectomy yielded marked improvements in pain and 
functional outcomes. Higher preoperative expectation scores were 
independently associated with lower 6-month satisfaction, despite 
generally similar PASS achievement across expectation strata. 
Satisfaction was highest in the moderate-expectation group and low-
est in the high-expectation group; however, pairwise significance was 
observed only between the moderate- and high-expectation groups. 
These findings suggest that satisfaction after UBE discectomy is 
related not only to objective clinical improvement, but also to expec-
tation–outcome alignment, and that lower expectations should not be 
interpreted as uniformly advantageous.
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