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DISCUSSION
lumbar decompression surgery patients' levels of 
physical performance, pain severity, disability, and 
anxiety related to pain changed between 6 and 12 
months after the procedure. There were robust 
correlations between disability and FRT, modified 
Sorensen, and pain-related anxiety scores in 
patients following lumbar decompression surgery. 
Disabilities were most strongly indicated by concern 
about pain. According to the findings, increased 
concern over pain was the most strongly associated 
impairment. Nevertheless, the degree of discomfort 

did not dictate disability. With this new information, 
we may have a clearer grasp of how psychological 
variables contribute to the prediction of impairment 
severity following lumbar surgery. Previous research 
has shown that higher psychological variables, such 
as mobility anxiety, excessive worrying, and depres-
sion, all contribute to long-term impairment, and this 
finding lends credence to those findings14,15.

Previous studies have also shown that persons with 
pain-related anxiety are more prone to impairment 
in the presence of persistent non-specific low back 

pain. People who suffer from chronic pain frequently 
experience negative feelings connected to their 
condition, including worry and fear of its conse-
quences. So, the person may be hardwired to avoid 
unpleasant feelings by avoiding actions that allevi-
ate long-term pain and negative consequenc-
es16,17,18. The inclusion of additional variables in the 
multivariate analysis did not support the link 
between disability and pain intensity; however, the 
results of the bivariate correlation do show a 
connection. This data indicates that impairment 
was more commonly linked to increased anxiety 
related to pain, worse scores on the modified 
Sorensen test for back muscle endurance, and 
lower scores on the FRT for dynamic balance. An 
assessment performed 6-12 months following spinal 
decompression surgery may shed light on the 
mystery of the non-correlation between pain and 
disability. The patient may begin to feel better after 
6 to 12 months after lumbar decompression 
surgery19,20.

The functional reach test and the modified Sorensen 
test, both of which assess back muscle endurance 
and dynamic balance, were found to be linked with 
impairment. Bivariate research showed that follow-
ing lumbar decompression surgery, there was a 
statistically significant correlation between patients' 
FRT scores and their modified Sorensen test scores. 
Both the Sorensen test and the functional rating 
treadmill necessitate trunk control as well as strength
and endurance in the back muscles. Patients who 
have lumbar decompression surgery run the risk of 
weakening their back muscles as a result of their 
lack of physical fitness before the procedure and 
the extended period of inactivity that follows. After 
lumbar surgery, muscles may atrophy due to injuries 
and denervation21,22,23.

Weakened trunk muscles due to paraspinal muscle 
excision and alterations in proprioception might 
lead to postural instability and impaired trunk 
control. One study found that patients' balance 
improved 6-12 months following spinal decompres-
sion surgery, relative to their pre-surgical values. Still, 
compared to healthy controls, the incapacity to 
keep one's equilibrium was obvious. Standing 
upright requires dynamic balance management. 
However, if post-operative balance control is 
disturbed, the risk of falling while performing every-
day chores may be increased. Therefore, it is essen-
tial to evaluate dynamic balance and participate in 
postoperative rehabilitation following lumbar 
decompression surgery24,25.

There was no statistically significant correlation 
between impairment and TUG or 6MWT scores, 
although a major link was shown between disability 
and FRT scores according to the modified Sorensen 
test. Consistent with earlier studies, post-lumbar 

decompression TUG results were within the normal 
range. The FRT and the Modified Sorensen test both 
assess spinal-related abilities; the latter two tests 
specifically target the back extensor muscles—a 
group that can be impacted by previous surgery—in 
terms of strength and endurance; and the former 
two tests—TUG and 6MWT—offer comprehensive 
data regarding total physical performance. These 
kinds of results show how important it is to assess 
patients' general physical function following lumbar 
decompression surgery26,27.

While there should be more targeted efforts to 
enhance dynamic balance and back muscular 
endurance—two critical components of physical 
performance—the results demonstrate that reduc-
ing pain-related anxiety can improve disability 
outcomes for patients following lumbar decompres-
sion surgery.

CONCLUSION
The findings of the study highlight a significant 
correlation between disability levels and key clinical 
outcomes, including pain intensity, pain-related 
anxiety, and physical performance, in patients 
following spinal decompression surgery. Higher 
levels of disability were associated with poorer physi-
cal function, elevated pain severity, and greater 
anxiety related to pain. These results suggest that 
individuals with substantial functional impairment 
often experience compounded psychological and 
physical burdens. Consequently, the integration of 
holistic, multidisciplinary management approaches 
that address both physiological symptoms and 
psychological factors, particularly pain-related 
anxiety, is essential to optimizing postoperative 
recovery, improving functional outcomes, and 
enhancing overall quality of life.

LIST OF ABBREVIATIONS
BMI: Body Mass Index
FRT: Functional Reach Test
LBP: Low Back Pain
ODI: Oswestry Disability Index
PASS: Pain Anxiety Symptoms Scale
TUG: Timed Up and Go Test
VAS: Visual Analogue Scale
6MWT: 6-Minute Walk Test
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ABSTRACT

Background: Minimally invasive cavity preparation (MIC) is an evolving restorative technique aimed 
at preserving sound tooth structure while ensuring effective caries removal. This study aimed to 
assess the effectiveness of minimally invasive cavity preparation in terms of patient comfort, 
restoration success, and post-operative sensitivity by comparing it to the conventional cavity 
preparation method. 

Methods: A cross-sectional comparative study was conducted involving 80 patients, randomly 
divided into two groups: MIC (n=40) and conventional (n=40), by a random sampling technique. The 
study took place at the Department of Operative Dentistry at BMDC and LUMHS, Karachi, from 
January to May 2023 (EC/Ref/812-23-2023). Sample size was determined with the help of OpenEpi 
3.0.0 using a power of 80% and an alpha of 0.05. All data were analyzed using SPSS version 25. A 
chi-square test and an independent t-test were performed for the variables measured. A p-value 
was considered significant when less than 0.05.

Results: Patients in the MIC group showed significantly reduced cavity size (mean depth: 1.8�mm vs. 
2.5�mm, p<0.001), lower discomfort scores (mean 3.2 vs. 6.5, p<0.001), and fewer reports of 
post-operative sensitivity (4 (10%) vs. 12 (30%), p=0.02) compared to the conventional group. 
Restoration success was higher in the MIC group (38 (95%)) than in the conventional group (33 
(82.5%)), although this was not statistically significant (p=0.07). 

Conclusion: MIC proved to be better for patients in terms of comfort and keeping tooth structures 
intact than conventional treatments. Although both techniques had the same rate of successful 
restorations, the MIC approach is more favorable.
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Preservation.
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DISCUSSION
lumbar decompression surgery patients' levels of 
physical performance, pain severity, disability, and 
anxiety related to pain changed between 6 and 12 
months after the procedure. There were robust 
correlations between disability and FRT, modified 
Sorensen, and pain-related anxiety scores in 
patients following lumbar decompression surgery. 
Disabilities were most strongly indicated by concern 
about pain. According to the findings, increased 
concern over pain was the most strongly associated 
impairment. Nevertheless, the degree of discomfort 

did not dictate disability. With this new information, 
we may have a clearer grasp of how psychological 
variables contribute to the prediction of impairment 
severity following lumbar surgery. Previous research 
has shown that higher psychological variables, such 
as mobility anxiety, excessive worrying, and depres-
sion, all contribute to long-term impairment, and this 
finding lends credence to those findings14,15.
 
Previous studies have also shown that persons with 
pain-related anxiety are more prone to impairment 
in the presence of persistent non-specific low back 

pain. People who suffer from chronic pain frequently 
experience negative feelings connected to their 
condition, including worry and fear of its conse-
quences. So, the person may be hardwired to avoid 
unpleasant feelings by avoiding actions that allevi-
ate long-term pain and negative consequenc-
es16,17,18. The inclusion of additional variables in the 
multivariate analysis did not support the link 
between disability and pain intensity; however, the 
results of the bivariate correlation do show a 
connection. This data indicates that impairment 
was more commonly linked to increased anxiety 
related to pain, worse scores on the modified 
Sorensen test for back muscle endurance, and 
lower scores on the FRT for dynamic balance. An 
assessment performed 6-12 months following spinal 
decompression surgery may shed light on the 
mystery of the non-correlation between pain and 
disability. The patient may begin to feel better after 
6 to 12 months after lumbar decompression 
surgery19,20.
 
The functional reach test and the modified Sorensen 
test, both of which assess back muscle endurance 
and dynamic balance, were found to be linked with 
impairment. Bivariate research showed that follow-
ing lumbar decompression surgery, there was a 
statistically significant correlation between patients' 
FRT scores and their modified Sorensen test scores. 
Both the Sorensen test and the functional rating 
treadmill necessitate trunk control as well as strength 
and endurance in the back muscles. Patients who 
have lumbar decompression surgery run the risk of 
weakening their back muscles as a result of their 
lack of physical fitness before the procedure and 
the extended period of inactivity that follows. After 
lumbar surgery, muscles may atrophy due to injuries 
and denervation21,22,23.
 
Weakened trunk muscles due to paraspinal muscle 
excision and alterations in proprioception might 
lead to postural instability and impaired trunk 
control. One study found that patients' balance 
improved 6-12 months following spinal decompres-
sion surgery, relative to their pre-surgical values. Still, 
compared to healthy controls, the incapacity to 
keep one's equilibrium was obvious. Standing 
upright requires dynamic balance management. 
However, if post-operative balance control is 
disturbed, the risk of falling while performing every-
day chores may be increased. Therefore, it is essen-
tial to evaluate dynamic balance and participate in 
postoperative rehabilitation following lumbar 
decompression surgery24,25.
 
There was no statistically significant correlation 
between impairment and TUG or 6MWT scores, 
although a major link was shown between disability 
and FRT scores according to the modified Sorensen 
test. Consistent with earlier studies, post-lumbar 

decompression TUG results were within the normal 
range. The FRT and the Modified Sorensen test both 
assess spinal-related abilities; the latter two tests 
specifically target the back extensor muscles—a 
group that can be impacted by previous surgery—in 
terms of strength and endurance; and the former 
two tests—TUG and 6MWT—offer comprehensive 
data regarding total physical performance. These 
kinds of results show how important it is to assess 
patients' general physical function following lumbar 
decompression surgery26,27.

While there should be more targeted efforts to 
enhance dynamic balance and back muscular 
endurance—two critical components of physical 
performance—the results demonstrate that reduc-
ing pain-related anxiety can improve disability 
outcomes for patients following lumbar decompres-
sion surgery.

CONCLUSION
The findings of the study highlight a significant 
correlation between disability levels and key clinical 
outcomes, including pain intensity, pain-related 
anxiety, and physical performance, in patients 
following spinal decompression surgery. Higher 
levels of disability were associated with poorer physi-
cal function, elevated pain severity, and greater 
anxiety related to pain. These results suggest that 
individuals with substantial functional impairment 
often experience compounded psychological and 
physical burdens. Consequently, the integration of 
holistic, multidisciplinary management approaches 
that address both physiological symptoms and 
psychological factors, particularly pain-related 
anxiety, is essential to optimizing postoperative 
recovery, improving functional outcomes, and 
enhancing overall quality of life.
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INTRODUCTION
Dental caries remains one of the most prevalent 
long-term health issues worldwide that necessitates 
gentle yet effective management 1. Conventionally, 
dentists utilize mechanical retention method that 
often cuts away the healthier portion of the tooth 
along with the cavity 2. While this approach was 
useful in the past but now, it is not consistent with the 
new philosophy that focuses on preserving as much 
natural tooth as possible 3.

Minimally invasive dentistry (MID) has encouraged 
the use of methods that spot problems early, assess 
risks, and save as much tissue as possible 4. Minimally 
invasive cavity preparation (MIC) focuses on 
removing only soft decay while leaving the 
surrounding unaffected dentin and enamel 5. 
Techniques that are used in MIC, such as 
magnification, coloring solutions for detecting 
cavities, and minuscule burs, aid oral health 
specialists in addressing dental problems accurately 
6. The benefit is that it reduces the size of the cavity, 
lowers the chance of exposing the pulp, and 
protects nearby tooth tissues by causing less harm 7.
Significantly, it makes patients feel less pain, more 
comfortable, and results in a better-looking and 
better-functioning outcome 8. Even though MIC is 
being used more frequently, researchers still lack 
sufficient clinical evidence on how well it works 
compared to other approaches 9. There is ongoing 
concern about how long and how well restorations 
will last in conservatively prepared cavities 10. For this 
reason, understanding how MIC performs in 
everyday clinical care, e.g., its post-operative 
outcomes, patient satisfaction, and the longevity of 
restorations, is important.

To fill this gap, this study aimed to assess the 
effectiveness of minimally invasive cavity 
preparation in terms of patient comfort, restoration 
success, and post-operative sensitivity by 
comparing it to the conventional cavity preparation 
method. Clinicians may use these findings to adopt 
approaches that are modern, cost effective, and 
still result in successful and safe treatments.

METHODS
This cross-sectional comparative study was 
conducted at the Department of Operative 

Dentistry at BMDC and LUMHS, Karachi, from 
January to May 2023 (EC/Ref/812-23-2023). A total 
of 80 patients aged 18 to 50 were enrolled to 
examine if they had Class I carious lesions in their 
permanent posterior teeth. Patients were split into 
two groups: Group A was Conventional Cavity 
Preparation, with 40 patients, and Group B, with 40 
patients, for Minimally Invasive Cavity Preparation 
(MIC) using a random sampling technique. Sample 
size was determined with the help of OpenEpi 3.0.0 
using a power of 80% and an alpha of 0.05 11.
 
Patients who had only enamel or superficial dentin 
decay, were cooperative, and had not 
experienced hypersensitivity or pulp inflammation, 
were included in the study. Individuals were 
excluded if they had large cavities, teeth that 
couldn’t be restored, active periodontal disease, or 
any medical conditions affecting their oral health.
Standard air-rotor burs were used to create cavities 
in teeth using Greene Vardiman Black’s 
conventional method for Group A. In Group B, a 
minimally invasive preparation method was 
followed that involved magnification of the 
affected area, caries detector stain followed by 
small fine burs to remove the infected portion of the 
tooth only. Both groups received resin-based 
composite restorations with an adhesive bonding 
system. All procedures were performed by the same 
operator to maintain consistency. No dietary 
changes were noted during the follow up period of 
3 months. Hypersensitivity of the treated tooth was 
assessed by using a visual analog scale at 24 hours, 
1 week, and 1 month.  For a clinical and 
radiographical perspective, marginal adaptation 
was measured. While patient satisfaction was 
evaluated using a questionnaire. Treatment 
duration and the amount of tissue removed were 
recorded as secondary outcomes.

All data was taken and saved using a proforma and 
then analyzed using SPSS version 25. A chi-square 
test was performed for categorical variables and an 
independent t-test for continuous variables. A 
p-value below 0.05 was considered to be statistically 
significant. This approach allowed for a fair 
comparison of which technique preserved tooth 
structure better without compromising patient care. 
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DISCUSSION
lumbar decompression surgery patients' levels of 
physical performance, pain severity, disability, and 
anxiety related to pain changed between 6 and 12 
months after the procedure. There were robust 
correlations between disability and FRT, modified 
Sorensen, and pain-related anxiety scores in 
patients following lumbar decompression surgery. 
Disabilities were most strongly indicated by concern 
about pain. According to the findings, increased 
concern over pain was the most strongly associated 
impairment. Nevertheless, the degree of discomfort 

did not dictate disability. With this new information, 
we may have a clearer grasp of how psychological 
variables contribute to the prediction of impairment 
severity following lumbar surgery. Previous research 
has shown that higher psychological variables, such 
as mobility anxiety, excessive worrying, and depres-
sion, all contribute to long-term impairment, and this 
finding lends credence to those findings14,15.
 
Previous studies have also shown that persons with 
pain-related anxiety are more prone to impairment 
in the presence of persistent non-specific low back 

pain. People who suffer from chronic pain frequently 
experience negative feelings connected to their 
condition, including worry and fear of its conse-
quences. So, the person may be hardwired to avoid 
unpleasant feelings by avoiding actions that allevi-
ate long-term pain and negative consequenc-
es16,17,18. The inclusion of additional variables in the 
multivariate analysis did not support the link 
between disability and pain intensity; however, the 
results of the bivariate correlation do show a 
connection. This data indicates that impairment 
was more commonly linked to increased anxiety 
related to pain, worse scores on the modified 
Sorensen test for back muscle endurance, and 
lower scores on the FRT for dynamic balance. An 
assessment performed 6-12 months following spinal 
decompression surgery may shed light on the 
mystery of the non-correlation between pain and 
disability. The patient may begin to feel better after 
6 to 12 months after lumbar decompression 
surgery19,20.
 
The functional reach test and the modified Sorensen 
test, both of which assess back muscle endurance 
and dynamic balance, were found to be linked with 
impairment. Bivariate research showed that follow-
ing lumbar decompression surgery, there was a 
statistically significant correlation between patients' 
FRT scores and their modified Sorensen test scores. 
Both the Sorensen test and the functional rating 
treadmill necessitate trunk control as well as strength 
and endurance in the back muscles. Patients who 
have lumbar decompression surgery run the risk of 
weakening their back muscles as a result of their 
lack of physical fitness before the procedure and 
the extended period of inactivity that follows. After 
lumbar surgery, muscles may atrophy due to injuries 
and denervation21,22,23.
 
Weakened trunk muscles due to paraspinal muscle 
excision and alterations in proprioception might 
lead to postural instability and impaired trunk 
control. One study found that patients' balance 
improved 6-12 months following spinal decompres-
sion surgery, relative to their pre-surgical values. Still, 
compared to healthy controls, the incapacity to 
keep one's equilibrium was obvious. Standing 
upright requires dynamic balance management. 
However, if post-operative balance control is 
disturbed, the risk of falling while performing every-
day chores may be increased. Therefore, it is essen-
tial to evaluate dynamic balance and participate in 
postoperative rehabilitation following lumbar 
decompression surgery24,25.
 
There was no statistically significant correlation 
between impairment and TUG or 6MWT scores, 
although a major link was shown between disability 
and FRT scores according to the modified Sorensen 
test. Consistent with earlier studies, post-lumbar 

decompression TUG results were within the normal 
range. The FRT and the Modified Sorensen test both 
assess spinal-related abilities; the latter two tests 
specifically target the back extensor muscles—a 
group that can be impacted by previous surgery—in 
terms of strength and endurance; and the former 
two tests—TUG and 6MWT—offer comprehensive 
data regarding total physical performance. These 
kinds of results show how important it is to assess 
patients' general physical function following lumbar 
decompression surgery26,27.

While there should be more targeted efforts to 
enhance dynamic balance and back muscular 
endurance—two critical components of physical 
performance—the results demonstrate that reduc-
ing pain-related anxiety can improve disability 
outcomes for patients following lumbar decompres-
sion surgery.

CONCLUSION
The findings of the study highlight a significant 
correlation between disability levels and key clinical 
outcomes, including pain intensity, pain-related 
anxiety, and physical performance, in patients 
following spinal decompression surgery. Higher 
levels of disability were associated with poorer physi-
cal function, elevated pain severity, and greater 
anxiety related to pain. These results suggest that 
individuals with substantial functional impairment 
often experience compounded psychological and 
physical burdens. Consequently, the integration of 
holistic, multidisciplinary management approaches 
that address both physiological symptoms and 
psychological factors, particularly pain-related 
anxiety, is essential to optimizing postoperative 
recovery, improving functional outcomes, and 
enhancing overall quality of life.

LIST OF ABBREVIATIONS
BMI: Body Mass Index
FRT: Functional Reach Test
LBP: Low Back Pain
ODI: Oswestry Disability Index
PASS: Pain Anxiety Symptoms Scale
TUG: Timed Up and Go Test
VAS: Visual Analogue Scale
6MWT: 6-Minute Walk Test
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RESULTS 
 
Table 1: Comparison of Demographic Characteristics of Participants 

Variable MIC Group (n=40) Conventional Group 
(n=40) p-value 

Mean Age (years) 28.1!±!5.9 28.8!±!6.5 0.63 
Gender (M/F) 21 / 19 20 / 20 0.84 
Daily Brushing ( 2/day) 30 (75%) 28 (70%) 0.61 
Sugar Intake (High) 18 (45%) 21 (52.5%) 0.48 

MIC = Minimally Invasive Cavity preparation; M = Male; F = Female. Independent t-test for continuous variables; Chi-square 
test for categorical variables. Significance set at p < 0.05. 

Altogether, 80 patients were selected and evenly distributed, with 40 assigned to the Minimally Invasive 
Cavity (MIC) group and 40 to the Conventional Preparation group. The average patient age was 28.4 years 
(±6.2), with an almost even gender distribution. Participants of both groups underwent similar oral hygiene 
routines, typical diets, and caries prevalence. After treatment, cavities in the MIC group were significantly 
smaller (p < 0.001), and patients reported less pain compared to the Conventional group. Postoperative 
sensitivity occurred in 10% of MIC patients versus 30% in the Conventional group (p = 0.02). At the 3-month 
follow-up, restoration outcomes were better in the MIC group (95%) compared to the Conventional group 
(82.5%), though this difference was not statistically significant (p = 0.07). Table 1 displays the comparative 
demographic characteristics of both groups involved in a study. 

Table 2: Clinical Parameters and Patient Experience 

Clinical Parameter MIC Group Conventional Group p-value 
Average Cavity Depth 
(mm) 1.8!±!0.4 2.5!±!0.6 <0.001 

Post-op Sensitivity (Yes) 4 (10%) 12 (30%) <0.002 
Mean Discomfort Score 
(1–10) 3.2!±!1.0 6.5!±!1.3 <0.001 

MIC = Minimally Invasive Cavity preparation; Post-op = Post-operative. Independent t-test for continuous variables; Chi-
square test for categorical variables. Significance set at p < 0.05.  

Participants in both groups were well matched in terms of demographics. The mean age was 28.1!±!5.9 years 
in the MIC group and 28.8!±!6.5 years in the conventional group (p=0.63). Gender distribution was almost 
equal (MIC: 21 males, 19 females; Conventional: 20 males, 20 females; p=0.84). No significant differences 
were found in daily brushing habits (30 (75%) vs 28 (70%), p=0.61) or high sugar intake (18 (45%) vs. 21 (52.5%), 
p=0.48), indicating proper group randomization. Table 2 highlights the findings from clinical parameters 
measured and the experiences of patients. 

Table 3: Restoration Outcomes at 3-Month Follow-Up 

Outcome MIC Group (n=40) Conventional Group 
(n=40) p-value 

Successful Restoration 38 (95%) 33 (82.5%) 0.07 
Marginal Integrity Issues 2 (5%) 6 (15%) 0.12 
Re-treatment Needed 1 (2.5%) 3 (7.5%) 0.30 

MIC = Minimally Invasive Cavity preparation. Chi-square test for categorical variables. Significance set at p < 0.05. 

The MIC group had a significantly lower mean cavity depth (1.8!±!0.4 mm) than the conventional group 
(2.5!±!0.6 mm; p<0.001). Post-operative sensitivity was reported by only 4 (10%) of MIC patients compared to 
12 (30%) in the conventional group (p=0.02). Patient-reported discomfort scores were also significantly lower 
in the MIC group (mean score 3.2!±!1.0) compared to the conventional group (6.5!±!1.3; p<0.001), highlighting 
superior patient comfort with the minimally invasive technique. Table 3 demonstrates the outcomes of 
restoration after 3 months in a follow-up session. 
 
At the 3-month follow-up, the MIC group demonstrated a higher restoration success rate (95%) compared to 
the conventional group (82.5%), although this difference did not reach statistical significance (p=0.07). 
Marginal integrity issues were lower in the MIC group (5% vs. 15%, p=0.12), as were retreatment needs (2.5% 
vs. 7.5%, p=0.30). While trends shown in this study favored MIC but larger samples will be needed to achieve 
statistical significance. 

Minimally Invasive Cavity Preparation by Bridging the Gap Between Conservation and Effectiveness  
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DISCUSSION
lumbar decompression surgery patients' levels of 
physical performance, pain severity, disability, and 
anxiety related to pain changed between 6 and 12 
months after the procedure. There were robust 
correlations between disability and FRT, modified 
Sorensen, and pain-related anxiety scores in 
patients following lumbar decompression surgery. 
Disabilities were most strongly indicated by concern 
about pain. According to the findings, increased 
concern over pain was the most strongly associated 
impairment. Nevertheless, the degree of discomfort 

did not dictate disability. With this new information, 
we may have a clearer grasp of how psychological 
variables contribute to the prediction of impairment 
severity following lumbar surgery. Previous research 
has shown that higher psychological variables, such 
as mobility anxiety, excessive worrying, and depres-
sion, all contribute to long-term impairment, and this 
finding lends credence to those findings14,15.
 
Previous studies have also shown that persons with 
pain-related anxiety are more prone to impairment 
in the presence of persistent non-specific low back 

pain. People who suffer from chronic pain frequently 
experience negative feelings connected to their 
condition, including worry and fear of its conse-
quences. So, the person may be hardwired to avoid 
unpleasant feelings by avoiding actions that allevi-
ate long-term pain and negative consequenc-
es16,17,18. The inclusion of additional variables in the 
multivariate analysis did not support the link 
between disability and pain intensity; however, the 
results of the bivariate correlation do show a 
connection. This data indicates that impairment 
was more commonly linked to increased anxiety 
related to pain, worse scores on the modified 
Sorensen test for back muscle endurance, and 
lower scores on the FRT for dynamic balance. An 
assessment performed 6-12 months following spinal 
decompression surgery may shed light on the 
mystery of the non-correlation between pain and 
disability. The patient may begin to feel better after 
6 to 12 months after lumbar decompression 
surgery19,20.
 
The functional reach test and the modified Sorensen 
test, both of which assess back muscle endurance 
and dynamic balance, were found to be linked with 
impairment. Bivariate research showed that follow-
ing lumbar decompression surgery, there was a 
statistically significant correlation between patients' 
FRT scores and their modified Sorensen test scores. 
Both the Sorensen test and the functional rating 
treadmill necessitate trunk control as well as strength 
and endurance in the back muscles. Patients who 
have lumbar decompression surgery run the risk of 
weakening their back muscles as a result of their 
lack of physical fitness before the procedure and 
the extended period of inactivity that follows. After 
lumbar surgery, muscles may atrophy due to injuries 
and denervation21,22,23.
 
Weakened trunk muscles due to paraspinal muscle 
excision and alterations in proprioception might 
lead to postural instability and impaired trunk 
control. One study found that patients' balance 
improved 6-12 months following spinal decompres-
sion surgery, relative to their pre-surgical values. Still, 
compared to healthy controls, the incapacity to 
keep one's equilibrium was obvious. Standing 
upright requires dynamic balance management. 
However, if post-operative balance control is 
disturbed, the risk of falling while performing every-
day chores may be increased. Therefore, it is essen-
tial to evaluate dynamic balance and participate in 
postoperative rehabilitation following lumbar 
decompression surgery24,25.
 
There was no statistically significant correlation 
between impairment and TUG or 6MWT scores, 
although a major link was shown between disability 
and FRT scores according to the modified Sorensen 
test. Consistent with earlier studies, post-lumbar 

decompression TUG results were within the normal 
range. The FRT and the Modified Sorensen test both 
assess spinal-related abilities; the latter two tests 
specifically target the back extensor muscles—a 
group that can be impacted by previous surgery—in 
terms of strength and endurance; and the former 
two tests—TUG and 6MWT—offer comprehensive 
data regarding total physical performance. These 
kinds of results show how important it is to assess 
patients' general physical function following lumbar 
decompression surgery26,27.

While there should be more targeted efforts to 
enhance dynamic balance and back muscular 
endurance—two critical components of physical 
performance—the results demonstrate that reduc-
ing pain-related anxiety can improve disability 
outcomes for patients following lumbar decompres-
sion surgery.

CONCLUSION
The findings of the study highlight a significant 
correlation between disability levels and key clinical 
outcomes, including pain intensity, pain-related 
anxiety, and physical performance, in patients 
following spinal decompression surgery. Higher 
levels of disability were associated with poorer physi-
cal function, elevated pain severity, and greater 
anxiety related to pain. These results suggest that 
individuals with substantial functional impairment 
often experience compounded psychological and 
physical burdens. Consequently, the integration of 
holistic, multidisciplinary management approaches 
that address both physiological symptoms and 
psychological factors, particularly pain-related 
anxiety, is essential to optimizing postoperative 
recovery, improving functional outcomes, and 
enhancing overall quality of life.

LIST OF ABBREVIATIONS
BMI: Body Mass Index
FRT: Functional Reach Test
LBP: Low Back Pain
ODI: Oswestry Disability Index
PASS: Pain Anxiety Symptoms Scale
TUG: Timed Up and Go Test
VAS: Visual Analogue Scale
6MWT: 6-Minute Walk Test

ACKNOWLEDGEMENT
The authors would like to thank the hospital's admin-
istration and everyone who helped them complete 
the study.

FUNDING
None

CONFLICT OF INTEREST
None 

PATIENT CONSENT
Written informed consent was obtained from all 
patients before their inclusion in the study and 
before the preparation of this manuscript.

ETHICAL APPROVAL
The study was approved by the Institutional Review 
Board of Mardan Medical Complex (Ref No: 
MMC/IRB/2023/017), and written informed consent 
was obtained from all participants before data 
collection.  

AUTHORS’ CONTRIBUTION
A.S.K. was responsible for the concept and design of 
the study, as well as the final approval of the manu-
script version. M.B. contributed to drafting the manu-
script, while N.U.H. performed the data analysis. A.Z. 
and H.D. provided a critical review of the content.

REFERENCES
1. Ounajim A, Billot M, Louis PY, Slaoui Y, Frasca D, 
Goudman L, Roulaud M, Naiditch N, Lorgeoux B, 
Baron S, Nivole K, Many M, Adjali N, Page P, Bouche 
B, Charrier E, Poupin L, Rannou D, de Montgazon GB, 
Roy-Moreau B, Wood C, Rigoard R, David R, Moens 
M, Rigoard P. Finite Mixture Models Based on Pain 
Intensity, Functional Disability and Psychological 
Distress Composite Assessment Allow Identification 
of Two Distinct Classes of Persistent Spinal Pain 
Syndrome after Surgery Patients Related to Their 
Quality of Life. J Clin Med. 2021 Oct 13;10(20):4676. 
doi: 10.3390/jcm10204676. PMID: 34682799; PMCID: 
PMC8539541.
2. Benyamin R, Galan V, Hatheway J, Kim P, Choi D, 
Falowski S, Calodney A, Sweet J, Yu C, Kapural L, 
Provenzano D. Options: A Prospective, Open-Label 
Study of High-Dose Spinal Cord Stimulation in 
Patients with Chronic Back and Leg Pain. Pain Physi-
cian. 2020 Jan;23(1):87-98. PMID: 32013282.
3. De Jaeger M, Goudman L, Eldabe S, Van Dongen 
R, De Smedt A, Moens M. The association between 
pain intensity and disability in patients with failed 
back surgery syndrome, treated with spinal cord 
stimulation. Disabil Rehabil. 2021 
Jul;43(15):2157-2163. doi: 
10.1080/09638288.2019.1694084. Epub 2019 Nov 24. 
PMID: 31760811.
4. Irgens P, Myhrvold BL, Kongsted A, Natvig B, Vølles-
tad NK, Robinson HS. Exploring visual pain trajecto-
ries in neck pain patients, using clinical course, 
SMS-based patterns, and patient characteristics: a 
cohort study. Chiropr Man Therap. 2022 Sep 
8;30(1):37. doi: 10.1186/s12998-022-00443-3. PMID: 
36076234; PMCID: PMC9454174.
5. Goudman L, Molenberghs G, Duarte RV, Moens M. 
The Influence of Missing Data on Disabilities in 
Patients Treated with High-Dose Spinal Cord Stimula-
tion: A Tipping Point Sensitivity Analysis. J Clin Med. 
2021 Oct 24;10(21):4897. doi: 10.3390/jcm10214897. 

PMID: 34768417; PMCID: PMC8584286.
6. Khosla I, Anwar FN, Roca AM, Medakkar SS, Loya 
AC, Kaul A, Wolf JC, Federico VP, Sayari AJ, Lopez 
GD, Singh K. Severe Preoperative Disability Is Associ-
ated With Greater Mental Health Improvements 
Following Surgery for Degenerative Spondylolisthe-
sis: A Cohort Matched Analysis. Neurospine. 2024 
Mar;21(1):253-260. doi: 10.14245/ns.2347080.540. 
Epub 2024 Jan 31. PMID: 38317557; PMCID: 
PMC10992647.
7. Giammalva GR, Paolini F, Bonosi L, Meccio F, Basile 
L, Graziano F, Pino M, Gerardi RM, Umana GE, 
Iacopino DG, Maugeri R. Spinal Cord Stimulation 
Meets Them All: An Effective Treatment for Different 
Pain Conditions. Our Experience and Literature 
Review. Acta Neurochir Suppl. 2023;135:179-195. 
doi: 10.1007/978-3-031-36084-8_29. PMID: 38153468.
8. Martin SC, Baranidharan G, Thomson S, Gulve A, 
Manfield JH, Mehta V, Love-Jones S, Strachan R, 
Bojanić S, Eldabe S, FitzGerald JJ. Spinal Cord Stimu-
lation Improves Quality of Life for Patients With 
Chronic Pain-Data From the UK and Ireland National 
Neuromodulation Registry. Neuromodulation. 2024 
Dec;27(8):1406-1418. doi: 10.1016/j.neu-
rom.2024.06.501. Epub 2024 Aug 15. PMID: 39152988.
9. Sakulsriprasert P, Vachalathiti R, Kingcha P. Associ-
ation among pain, disability, and functional capaci-
ty in patients with chronic non-specific low back 
pain: A cross-sectional study. J Back Musculoskelet 
Rehabil. 2021;34(1):149-157. doi: 10.3233/B-
MR-200168. PMID: 33136090.
10. Bastiaens F, van de Wijgert IH, Bronkhorst EM, van 
Roosendaal BWP, van Heteren EPZ, Gilligan C, Staats 
P, Wegener JT, van Hooff ML, Vissers KCP. Factors 
Predicting Clinically Relevant Pain Relief After Spinal 
Cord Stimulation for Patients With Chronic Low Back 
and/or Leg Pain: A Systematic Review With 
Meta-Analysis and Meta-Regression. Neuromodula-
tion. 2024 Jan;27(1):70-82. doi: 10.1016/j.neu-
rom.2023.10.188. PMID: 38184342.
11. Schu S, Slotty PJ, Bara G, von Knop M, Edgar D, 
Vesper J. A prospective, randomised, double-blind, 
placebo-controlled study to examine the effective-
ness of burst spinal cord stimulation patterns for the 
treatment of failed back surgery syndrome. Neuro-
modulation. 2014 Jul;17(5):443-50. doi: 
10.1111/ner.12197. Epub 2014 Jun 19. PMID: 
24945621.
12. Sahebalam M, ShahAli S, Komlakh K, Shanbehza-
deh S. The association between disability and physi-
cal performance, pain intensity, and pain-related 
anxiety in patients after lumbar decompression 
surgery: a cross-sectional study. J Orthop Surg Res. 
2023 Dec 13;18(1):961. doi: 
10.1186/s13018-023-04462-5. PMID: 38093340; 
PMCID: PMC10717370.
13. Carvalho FA, Maher CG, Franco MR, Morelhão 
PK, Oliveira CB, Silva FG, Pinto RZ. Fear of Movement 
Is Not Associated With Objective and Subjective 
Physical Activity Levels in Chronic Nonspecific Low 

Back Pain. Arch Phys Med Rehabil. 2017 
Jan;98(1):96-104. doi: 10.1016/j.apmr.2016.09.115. 
Epub 2016 Oct 3. PMID: 27713076.
14. Song J, Araghi K, Dupont MM, Shahi P, Bovon-
ratwet P, Shinn D, Dalal SS, Melissaridou D, Virk SS, Iyer 
S, Dowdell JE, Sheha ED, Qureshi SA. Association 
between muscle health and patient-reported 
outcomes after lumbar microdiscectomy: early 
results. Spine J. 2022 Oct;22(10):1677-1686. doi: 
10.1016/j.spinee.2022.05.013. Epub 2022 Jun 6. PMID: 
35671940; PMCID: PMC11620188.
15. Özden F. The reliability and validity of the Timed 
Up and Go test in patients ongoing or following 
lumbar spine surgery: a systematic review and 
meta-analysis. The Egyptian Journal of Neurology, 
Psychiatry and Neurosurgery. 2024 Feb 19;60(1):25. 
doi:https://doi.org/10.1186/s41983-024-00805-z
16. Chen JH, Chen PJ, Kantha P, Tsai YC, Lai DM, Hsu 
WL. Examining the influence of body fat distribution 
on standing balance and functional performance 
in overweight female patients with degenerative 
lumbar disease. Front Bioeng Biotechnol. 2024 Jun 
21;12:1375627. doi: 10.3389/fbioe.2024.1375627. 
PMID: 38974656; PMCID: PMC11224472.
17. Bresnahan LE, Smith JS, Ogden AT, Quinn S, 
Cybulski GR, Simonian N, Natarajan RN, Fessler RD, 
Fessler RG. Assessment of Paraspinal Muscle 
Cross-sectional Area After Lumbar Decompression: 
Minimally Invasive Versus Open Approaches. Clin 
Spine Surg. 2017 Apr;30(3):E162-E168. doi: 
10.1097/BSD.0000000000000038. PMID: 28323694.
18. de Waroquier-Leroy L, Bleuse S, Serafi R, Watelain 
E, Pardessus V, Tiffreau AV, Thevenon A. The Func-
tional Reach Test: strategies, performance and the 
influence of age. Ann Phys Rehabil Med. 2014 
Aug-Sep;57(6-7):452-64. doi: 10.1016/j.re-
hab.2014.03.003. Epub 2014 May 29. PMID: 
24928146.
19. Wideman TH, Sullivan MJ. Development of a 
cumulative psychosocial factor index for problem-
atic recovery following work-related musculoskele-
tal injuries. Phys Ther. 2012 Jan;92(1):58-68. doi: 
10.2522/ptj.20110071. Epub 2011 Oct 27. PMID: 
22033071; PMCID: PMC3258415.

20. Yazici A, Yerlikaya T, Oniz A. Evaluation of the 
degeneration of the multifidus and erector spinae 
muscles in patients with low back pain and healthy 
individuals. J Back Musculoskelet Rehabil. 
2023;36(3):637-650. doi: 10.3233/BMR-220055. PMID: 
36776035.
21. Westman AE, Boersma K, Leppert J, Linton SJ. 
Fear-avoidance beliefs, catastrophizing, and 
distress: a longitudinal subgroup analysis on patients 
with musculoskeletal pain. Clin J Pain. 2011 
Sep;27(7):567-77. doi: 10.1097/A-
JP.0b013e318219ab6c. PMID: 21540739.
22. Varela AJ, Van Asselt KW. The relationship 
between psychosocial factors and reported disabili-
ty: the role of pain self-efficacy. BMC Musculoskelet 
Disord. 2022 Jan 3;23(1):21. doi: 
10.1186/s12891-021-04955-6. PMID: 34980069; 
PMCID: PMC8725494.
23. El-Hady AO, El Molla SS, Elwan SI, Ibrahim RA. 
Evaluation of health related quality of life with the 
use of Oswestry disability index in degenerative 
discogenic low back pain. Egyptian Rheumatology 
and Rehabilitation. 2023 Jan 17;50(1):4. Doi:https://-
doi.org/10.1186/s43166-022-00166-6
24. Mousavi SJ, Parnianpour M, Mehdian H, Mon-
tazeri A, Mobini B. The Oswestry Disability Index, the 
Roland-Morris Disability Questionnaire, and the 
Quebec Back Pain Disability Scale: translation and 
validation studies of the Iranian versions. Spine (Phila 
Pa 1976). 2006 Jun 15;31(14):E454-9. doi: 
10.1097/01.brs.0000222141.61424.f7. PMID: 16778675.
25. Duncan PW, Weiner DK, Chandler J, Studenski S. 
Functional reach: a new clinical measure of 
balance. J Gerontol. 1990 Nov;45(6):M192-7. doi: 
10.1093/geronj/45.6.m192. PMID: 2229941.
26. Price DD, McGrath PA, Rafii A, Buckingham 
B. The validation of visual analogue scales as ratio 
scale measures for chronic and experimental pain. 
Pain. 1983 Sep;17(1):45-56. doi: 
10.1016/0304-3959(83)90126-4. PMID: 6226917.
27. Heuch I, Heuch I, Hagen K, Zwart JA. Overweight 
and obesity as risk factors for chronic low back pain: 
a new follow-up in the HUNT Study. BMC Public 
Health. 2024 Sep 27;24(1):2618. Doi: https://-

DISCUSSION
According to the results of this study, dentists could 
preserve healthier tooth tissue using MIC and 
obtained similar good results to traditional dentistry. 
MID allowed dentists to recognize the first signs of 
cavities, cut away only the infected section, and 
leave the optimal part of the tooth intact. These 
findings matched with earlier studies that stressed 
over the value of carefully conserving tooth material 
and still getting good results from restorations 12,13. 
The reduced sensitivity after the procedure in MIC 
cases suggests that keeping the dentinal tubules 
intact and protecting the pulp helps in healing right 
away 14. Upon 3 months follow-up, there was no 
significant difference seen in results between the 
conservative and traditional cavity groups, proving 
that the former was equally effective. This aligns with 
prior studies in proving the fact that the design of a 
dental cavity is insignificant when modern tech-
niques and materials are being used 15,16.

The MIC group ended up taking longer in surgery 
since procedures with magnification and caries-de-
tecting materials required special attention. Howev-
er, patients in this group felt more satisfied and 
considered the procedure less painful and more 
comfortable. This backs up the main ideas of 
patient-centered care, highlighting that comfort, 
preservation, and communication are important for 
getting positive results and patient cooperation 17. 
With just one surgeon performing the procedure, the 
results were unlikely to be influenced by differences 
in techniques. As MIC requires special skills, the 
results are often limited to clinical contexts where 
these skills exist. Since the duration of the study was 
short, it was not easy to measure the lasting impact 
of restorations on wounds and infections. Evidence 
suggests that even though conventional approach-
es work well, MIC allowed for the preservation of 
tissue and provided patients with greater satisfac-
tion 18,19. As better dental materials and tools 
become available, dental professionals may 
consider less invasive options that affect the tooth 
minimally 20.

Additionally, recent investigations have reaffirmed 
the advantages of minimally invasive techniques, 
especially in reducing the risk of iatrogenic damage 
and promoting pulpal health 21. One study empha-
sized that selective caries removal significantly 
decreases pulpal complications while maintaining 
structural stability 22. This contributes to longer-lasting 
restorations without increasing failure rates and 
supports patient-centered care outcomes 23. As 
such, MIC not only preserves tissue but may also play 
a preventive role against secondary caries and 
pulpal inflammation, further validating its utility in 
modern restorative dentistry 24. Furthermore, a grow-
ing body of evidence suggests that integrating 
caries-detecting dyes and magnification tools, as 

used in MIC, enhances diagnostic accuracy and 
reduces unnecessary dentin removal 25.

However, some possible limitations should be kept in 
mind when examining the results of this study. Even 
with positive findings, these might not be useful for a 
wider audience because the sample size was small. 
Furthermore, the follow-up period was short, there-
fore, it was hard to judge the durability of sealants 
and the recurrence of tooth decay. The results might 
differ when the same procedure is done at different 
centers by different surgeons. Most of the evidence 
of this study was related to Class I cavities and did 
not represent the complexities of other types of 
cavities. Also, no radiographic methods were used 
in the study to assess internal changes, and no 
standard tools were applied to gather feedback 
from patients. The study did not look at the cost-ef-
fectiveness of the treatments, which is very import-
ant in making clinical decisions. More studies with 
large groups and randomized treatments across 
many centers are essential to confirm these conclu-
sions and see how they relate to multiple dental 
conditions.

CONCLUSION
This study showed that MIC maintained tooth struc-
ture and was also effective in removing caries. 
Unlike traditional methods, MIC helped preserve 
healthier tissue, leading to clinical outcomes as 
good as the older procedures. Allowing patients to 
stay more comfortable and reducing operation 
times were advantages of this approach.
 
Although the first effect looked good, it’s necessary 
to continue checking to validate the long-term 
effectiveness of the procedure on tooth health. 
Adding MIC strategies to everyday dental practice 
can benefit both dental conservation and care 
focused on the patient. Additional studies involving 
larger sample sizes, more prolonged follow-up 
sessions, and cases that involve several cavity types 
are needed to make these findings reliable and to 
customize existing protocols. 

LIST OF ABBREVIATIONS
MIC: Minimally Invasive Cavity Preparation
MID: Minimally Invasive Dentistry
M/F: Male/Female
Post-op: post-operative
SPSS: Statistical Package for the Social Sciences
mm: Millimeter
n: Sample Size
SD: Standard Deviation
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DISCUSSION
lumbar decompression surgery patients' levels of 
physical performance, pain severity, disability, and 
anxiety related to pain changed between 6 and 12 
months after the procedure. There were robust 
correlations between disability and FRT, modified 
Sorensen, and pain-related anxiety scores in 
patients following lumbar decompression surgery. 
Disabilities were most strongly indicated by concern 
about pain. According to the findings, increased 
concern over pain was the most strongly associated 
impairment. Nevertheless, the degree of discomfort 

did not dictate disability. With this new information, 
we may have a clearer grasp of how psychological 
variables contribute to the prediction of impairment 
severity following lumbar surgery. Previous research 
has shown that higher psychological variables, such 
as mobility anxiety, excessive worrying, and depres-
sion, all contribute to long-term impairment, and this 
finding lends credence to those findings14,15.
 
Previous studies have also shown that persons with 
pain-related anxiety are more prone to impairment 
in the presence of persistent non-specific low back 

pain. People who suffer from chronic pain frequently 
experience negative feelings connected to their 
condition, including worry and fear of its conse-
quences. So, the person may be hardwired to avoid 
unpleasant feelings by avoiding actions that allevi-
ate long-term pain and negative consequenc-
es16,17,18. The inclusion of additional variables in the 
multivariate analysis did not support the link 
between disability and pain intensity; however, the 
results of the bivariate correlation do show a 
connection. This data indicates that impairment 
was more commonly linked to increased anxiety 
related to pain, worse scores on the modified 
Sorensen test for back muscle endurance, and 
lower scores on the FRT for dynamic balance. An 
assessment performed 6-12 months following spinal 
decompression surgery may shed light on the 
mystery of the non-correlation between pain and 
disability. The patient may begin to feel better after 
6 to 12 months after lumbar decompression 
surgery19,20.
 
The functional reach test and the modified Sorensen 
test, both of which assess back muscle endurance 
and dynamic balance, were found to be linked with 
impairment. Bivariate research showed that follow-
ing lumbar decompression surgery, there was a 
statistically significant correlation between patients' 
FRT scores and their modified Sorensen test scores. 
Both the Sorensen test and the functional rating 
treadmill necessitate trunk control as well as strength 
and endurance in the back muscles. Patients who 
have lumbar decompression surgery run the risk of 
weakening their back muscles as a result of their 
lack of physical fitness before the procedure and 
the extended period of inactivity that follows. After 
lumbar surgery, muscles may atrophy due to injuries 
and denervation21,22,23.
 
Weakened trunk muscles due to paraspinal muscle 
excision and alterations in proprioception might 
lead to postural instability and impaired trunk 
control. One study found that patients' balance 
improved 6-12 months following spinal decompres-
sion surgery, relative to their pre-surgical values. Still, 
compared to healthy controls, the incapacity to 
keep one's equilibrium was obvious. Standing 
upright requires dynamic balance management. 
However, if post-operative balance control is 
disturbed, the risk of falling while performing every-
day chores may be increased. Therefore, it is essen-
tial to evaluate dynamic balance and participate in 
postoperative rehabilitation following lumbar 
decompression surgery24,25.
 
There was no statistically significant correlation 
between impairment and TUG or 6MWT scores, 
although a major link was shown between disability 
and FRT scores according to the modified Sorensen 
test. Consistent with earlier studies, post-lumbar 

decompression TUG results were within the normal 
range. The FRT and the Modified Sorensen test both 
assess spinal-related abilities; the latter two tests 
specifically target the back extensor muscles—a 
group that can be impacted by previous surgery—in 
terms of strength and endurance; and the former 
two tests—TUG and 6MWT—offer comprehensive 
data regarding total physical performance. These 
kinds of results show how important it is to assess 
patients' general physical function following lumbar 
decompression surgery26,27.

While there should be more targeted efforts to 
enhance dynamic balance and back muscular 
endurance—two critical components of physical 
performance—the results demonstrate that reduc-
ing pain-related anxiety can improve disability 
outcomes for patients following lumbar decompres-
sion surgery.

CONCLUSION
The findings of the study highlight a significant 
correlation between disability levels and key clinical 
outcomes, including pain intensity, pain-related 
anxiety, and physical performance, in patients 
following spinal decompression surgery. Higher 
levels of disability were associated with poorer physi-
cal function, elevated pain severity, and greater 
anxiety related to pain. These results suggest that 
individuals with substantial functional impairment 
often experience compounded psychological and 
physical burdens. Consequently, the integration of 
holistic, multidisciplinary management approaches 
that address both physiological symptoms and 
psychological factors, particularly pain-related 
anxiety, is essential to optimizing postoperative 
recovery, improving functional outcomes, and 
enhancing overall quality of life.

LIST OF ABBREVIATIONS
BMI: Body Mass Index
FRT: Functional Reach Test
LBP: Low Back Pain
ODI: Oswestry Disability Index
PASS: Pain Anxiety Symptoms Scale
TUG: Timed Up and Go Test
VAS: Visual Analogue Scale
6MWT: 6-Minute Walk Test
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DISCUSSION
According to the results of this study, dentists could 
preserve healthier tooth tissue using MIC and 
obtained similar good results to traditional dentistry. 
MID allowed dentists to recognize the first signs of 
cavities, cut away only the infected section, and 
leave the optimal part of the tooth intact. These 
findings matched with earlier studies that stressed 
over the value of carefully conserving tooth material 
and still getting good results from restorations 12,13. 
The reduced sensitivity after the procedure in MIC 
cases suggests that keeping the dentinal tubules 
intact and protecting the pulp helps in healing right 
away 14. Upon 3 months follow-up, there was no 
significant difference seen in results between the 
conservative and traditional cavity groups, proving 
that the former was equally effective. This aligns with 
prior studies in proving the fact that the design of a 
dental cavity is insignificant when modern tech-
niques and materials are being used 15,16.

The MIC group ended up taking longer in surgery 
since procedures with magnification and caries-de-
tecting materials required special attention. Howev-
er, patients in this group felt more satisfied and 
considered the procedure less painful and more 
comfortable. This backs up the main ideas of 
patient-centered care, highlighting that comfort, 
preservation, and communication are important for 
getting positive results and patient cooperation 17. 
With just one surgeon performing the procedure, the 
results were unlikely to be influenced by differences 
in techniques. As MIC requires special skills, the 
results are often limited to clinical contexts where 
these skills exist. Since the duration of the study was 
short, it was not easy to measure the lasting impact 
of restorations on wounds and infections. Evidence 
suggests that even though conventional approach-
es work well, MIC allowed for the preservation of 
tissue and provided patients with greater satisfac-
tion 18,19. As better dental materials and tools 
become available, dental professionals may 
consider less invasive options that affect the tooth 
minimally 20.

Additionally, recent investigations have reaffirmed 
the advantages of minimally invasive techniques, 
especially in reducing the risk of iatrogenic damage 
and promoting pulpal health 21. One study empha-
sized that selective caries removal significantly 
decreases pulpal complications while maintaining 
structural stability 22. This contributes to longer-lasting 
restorations without increasing failure rates and 
supports patient-centered care outcomes 23. As 
such, MIC not only preserves tissue but may also play 
a preventive role against secondary caries and 
pulpal inflammation, further validating its utility in 
modern restorative dentistry 24. Furthermore, a grow-
ing body of evidence suggests that integrating 
caries-detecting dyes and magnification tools, as 

used in MIC, enhances diagnostic accuracy and 
reduces unnecessary dentin removal 25.

However, some possible limitations should be kept in 
mind when examining the results of this study. Even 
with positive findings, these might not be useful for a 
wider audience because the sample size was small. 
Furthermore, the follow-up period was short, there-
fore, it was hard to judge the durability of sealants 
and the recurrence of tooth decay. The results might 
differ when the same procedure is done at different 
centers by different surgeons. Most of the evidence 
of this study was related to Class I cavities and did 
not represent the complexities of other types of 
cavities. Also, no radiographic methods were used 
in the study to assess internal changes, and no 
standard tools were applied to gather feedback 
from patients. The study did not look at the cost-ef-
fectiveness of the treatments, which is very import-
ant in making clinical decisions. More studies with 
large groups and randomized treatments across 
many centers are essential to confirm these conclu-
sions and see how they relate to multiple dental 
conditions.

CONCLUSION
This study showed that MIC maintained tooth struc-
ture and was also effective in removing caries. 
Unlike traditional methods, MIC helped preserve 
healthier tissue, leading to clinical outcomes as 
good as the older procedures. Allowing patients to 
stay more comfortable and reducing operation 
times were advantages of this approach.
 
Although the first effect looked good, it’s necessary 
to continue checking to validate the long-term 
effectiveness of the procedure on tooth health. 
Adding MIC strategies to everyday dental practice 
can benefit both dental conservation and care 
focused on the patient. Additional studies involving 
larger sample sizes, more prolonged follow-up 
sessions, and cases that involve several cavity types 
are needed to make these findings reliable and to 
customize existing protocols. 
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MIC: Minimally Invasive Cavity Preparation
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Post-op: post-operative
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DISCUSSION
lumbar decompression surgery patients' levels of 
physical performance, pain severity, disability, and 
anxiety related to pain changed between 6 and 12 
months after the procedure. There were robust 
correlations between disability and FRT, modified 
Sorensen, and pain-related anxiety scores in 
patients following lumbar decompression surgery. 
Disabilities were most strongly indicated by concern 
about pain. According to the findings, increased 
concern over pain was the most strongly associated 
impairment. Nevertheless, the degree of discomfort 

did not dictate disability. With this new information, 
we may have a clearer grasp of how psychological 
variables contribute to the prediction of impairment 
severity following lumbar surgery. Previous research 
has shown that higher psychological variables, such 
as mobility anxiety, excessive worrying, and depres-
sion, all contribute to long-term impairment, and this 
finding lends credence to those findings14,15.
 
Previous studies have also shown that persons with 
pain-related anxiety are more prone to impairment 
in the presence of persistent non-specific low back 

pain. People who suffer from chronic pain frequently 
experience negative feelings connected to their 
condition, including worry and fear of its conse-
quences. So, the person may be hardwired to avoid 
unpleasant feelings by avoiding actions that allevi-
ate long-term pain and negative consequenc-
es16,17,18. The inclusion of additional variables in the 
multivariate analysis did not support the link 
between disability and pain intensity; however, the 
results of the bivariate correlation do show a 
connection. This data indicates that impairment 
was more commonly linked to increased anxiety 
related to pain, worse scores on the modified 
Sorensen test for back muscle endurance, and 
lower scores on the FRT for dynamic balance. An 
assessment performed 6-12 months following spinal 
decompression surgery may shed light on the 
mystery of the non-correlation between pain and 
disability. The patient may begin to feel better after 
6 to 12 months after lumbar decompression 
surgery19,20.
 
The functional reach test and the modified Sorensen 
test, both of which assess back muscle endurance 
and dynamic balance, were found to be linked with 
impairment. Bivariate research showed that follow-
ing lumbar decompression surgery, there was a 
statistically significant correlation between patients' 
FRT scores and their modified Sorensen test scores. 
Both the Sorensen test and the functional rating 
treadmill necessitate trunk control as well as strength 
and endurance in the back muscles. Patients who 
have lumbar decompression surgery run the risk of 
weakening their back muscles as a result of their 
lack of physical fitness before the procedure and 
the extended period of inactivity that follows. After 
lumbar surgery, muscles may atrophy due to injuries 
and denervation21,22,23.
 
Weakened trunk muscles due to paraspinal muscle 
excision and alterations in proprioception might 
lead to postural instability and impaired trunk 
control. One study found that patients' balance 
improved 6-12 months following spinal decompres-
sion surgery, relative to their pre-surgical values. Still, 
compared to healthy controls, the incapacity to 
keep one's equilibrium was obvious. Standing 
upright requires dynamic balance management. 
However, if post-operative balance control is 
disturbed, the risk of falling while performing every-
day chores may be increased. Therefore, it is essen-
tial to evaluate dynamic balance and participate in 
postoperative rehabilitation following lumbar 
decompression surgery24,25.
 
There was no statistically significant correlation 
between impairment and TUG or 6MWT scores, 
although a major link was shown between disability 
and FRT scores according to the modified Sorensen 
test. Consistent with earlier studies, post-lumbar 

decompression TUG results were within the normal 
range. The FRT and the Modified Sorensen test both 
assess spinal-related abilities; the latter two tests 
specifically target the back extensor muscles—a 
group that can be impacted by previous surgery—in 
terms of strength and endurance; and the former 
two tests—TUG and 6MWT—offer comprehensive 
data regarding total physical performance. These 
kinds of results show how important it is to assess 
patients' general physical function following lumbar 
decompression surgery26,27.

While there should be more targeted efforts to 
enhance dynamic balance and back muscular 
endurance—two critical components of physical 
performance—the results demonstrate that reduc-
ing pain-related anxiety can improve disability 
outcomes for patients following lumbar decompres-
sion surgery.

CONCLUSION
The findings of the study highlight a significant 
correlation between disability levels and key clinical 
outcomes, including pain intensity, pain-related 
anxiety, and physical performance, in patients 
following spinal decompression surgery. Higher 
levels of disability were associated with poorer physi-
cal function, elevated pain severity, and greater 
anxiety related to pain. These results suggest that 
individuals with substantial functional impairment 
often experience compounded psychological and 
physical burdens. Consequently, the integration of 
holistic, multidisciplinary management approaches 
that address both physiological symptoms and 
psychological factors, particularly pain-related 
anxiety, is essential to optimizing postoperative 
recovery, improving functional outcomes, and 
enhancing overall quality of life.

LIST OF ABBREVIATIONS
BMI: Body Mass Index
FRT: Functional Reach Test
LBP: Low Back Pain
ODI: Oswestry Disability Index
PASS: Pain Anxiety Symptoms Scale
TUG: Timed Up and Go Test
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DISCUSSION
According to the results of this study, dentists could 
preserve healthier tooth tissue using MIC and 
obtained similar good results to traditional dentistry. 
MID allowed dentists to recognize the first signs of 
cavities, cut away only the infected section, and 
leave the optimal part of the tooth intact. These 
findings matched with earlier studies that stressed 
over the value of carefully conserving tooth material 
and still getting good results from restorations 12,13. 
The reduced sensitivity after the procedure in MIC 
cases suggests that keeping the dentinal tubules 
intact and protecting the pulp helps in healing right 
away 14. Upon 3 months follow-up, there was no 
significant difference seen in results between the 
conservative and traditional cavity groups, proving 
that the former was equally effective. This aligns with 
prior studies in proving the fact that the design of a 
dental cavity is insignificant when modern tech-
niques and materials are being used 15,16.

The MIC group ended up taking longer in surgery 
since procedures with magnification and caries-de-
tecting materials required special attention. Howev-
er, patients in this group felt more satisfied and 
considered the procedure less painful and more 
comfortable. This backs up the main ideas of 
patient-centered care, highlighting that comfort, 
preservation, and communication are important for 
getting positive results and patient cooperation 17. 
With just one surgeon performing the procedure, the 
results were unlikely to be influenced by differences 
in techniques. As MIC requires special skills, the 
results are often limited to clinical contexts where 
these skills exist. Since the duration of the study was 
short, it was not easy to measure the lasting impact 
of restorations on wounds and infections. Evidence 
suggests that even though conventional approach-
es work well, MIC allowed for the preservation of 
tissue and provided patients with greater satisfac-
tion 18,19. As better dental materials and tools 
become available, dental professionals may 
consider less invasive options that affect the tooth 
minimally 20.

Additionally, recent investigations have reaffirmed 
the advantages of minimally invasive techniques, 
especially in reducing the risk of iatrogenic damage 
and promoting pulpal health 21. One study empha-
sized that selective caries removal significantly 
decreases pulpal complications while maintaining 
structural stability 22. This contributes to longer-lasting 
restorations without increasing failure rates and 
supports patient-centered care outcomes 23. As 
such, MIC not only preserves tissue but may also play 
a preventive role against secondary caries and 
pulpal inflammation, further validating its utility in 
modern restorative dentistry 24. Furthermore, a grow-
ing body of evidence suggests that integrating 
caries-detecting dyes and magnification tools, as 

used in MIC, enhances diagnostic accuracy and 
reduces unnecessary dentin removal 25.

However, some possible limitations should be kept in 
mind when examining the results of this study. Even 
with positive findings, these might not be useful for a 
wider audience because the sample size was small. 
Furthermore, the follow-up period was short, there-
fore, it was hard to judge the durability of sealants 
and the recurrence of tooth decay. The results might 
differ when the same procedure is done at different 
centers by different surgeons. Most of the evidence 
of this study was related to Class I cavities and did 
not represent the complexities of other types of 
cavities. Also, no radiographic methods were used 
in the study to assess internal changes, and no 
standard tools were applied to gather feedback 
from patients. The study did not look at the cost-ef-
fectiveness of the treatments, which is very import-
ant in making clinical decisions. More studies with 
large groups and randomized treatments across 
many centers are essential to confirm these conclu-
sions and see how they relate to multiple dental 
conditions.

CONCLUSION
This study showed that MIC maintained tooth struc-
ture and was also effective in removing caries. 
Unlike traditional methods, MIC helped preserve 
healthier tissue, leading to clinical outcomes as 
good as the older procedures. Allowing patients to 
stay more comfortable and reducing operation 
times were advantages of this approach.
 
Although the first effect looked good, it’s necessary 
to continue checking to validate the long-term 
effectiveness of the procedure on tooth health. 
Adding MIC strategies to everyday dental practice 
can benefit both dental conservation and care 
focused on the patient. Additional studies involving 
larger sample sizes, more prolonged follow-up 
sessions, and cases that involve several cavity types 
are needed to make these findings reliable and to 
customize existing protocols. 
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