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Abstract 
Background: Minimally invasive spine surgery (MISS) has emerged as a 
revolutionary approach to treating various spinal pathologies while reducing patient 
morbidity and improving recovery times. 
Objective: This prospective study evaluates the clinical outcomes, complications, and 
patient satisfaction following minimally invasive spine surgery techniques compared 
to traditional open procedures. 
Methods: A total of 145 patients undergoing spine surgery between January 2022 and 
December 2023 were enrolled. Patients were divided into two groups: MISS group 
(n=75) and open surgery group (n=70). Primary outcomes included operative time, 
blood loss, length of hospital stay, and functional outcomes using Oswestry Disability 
Index (ODI) and Visual Analog Scale (VAS) scores at 6 weeks, 3 months, and 12 
months post-operatively. 
Results: The MISS group demonstrated significantly reduced operative time (127±34 
minutes vs 189±52 minutes, p<0.001), decreased blood loss (85±25 ml vs 245±78 ml, 
p<0.001), and shorter hospital stays (2.1±0.8 days vs 4.3±1.2 days, p<0.001). 
Functional outcomes showed superior improvement in the MISS group with ODI 
scores improving from 64±12 to 18±8 at 12 months compared to 66±14 to 26±11 in 
the open surgery group (p<0.05). 
Conclusion: Minimally invasive spine surgery techniques offer superior short-term 
outcomes with reduced morbidity, faster recovery, and improved patient satisfaction 
while maintaining equivalent long-term functional results. 
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Introduction 
Spine surgery has undergone significant evolution over the past two decades, with minimally invasive techniques representing 
one of the most important advances in neurosurgical and orthopedic practice. Traditional open spine surgery, while effective, is 
associated with substantial tissue trauma, prolonged recovery periods, and significant postoperative morbidity. The development 
of minimally invasive spine surgery (MISS) techniques has revolutionized the field by offering comparable therapeutic outcomes 
while minimizing surgical trauma. 
The fundamental principle of MISS involves accessing the surgical target through smaller incisions, preserving paraspinal 
musculature, and reducing soft tissue disruption. These techniques utilize specialized instruments, enhanced visualization 
systems, and advanced imaging guidance to achieve surgical objectives with minimal collateral damage to surrounding tissues. 
The theoretical advantages include reduced blood loss, decreased postoperative pain, shorter hospital stays, faster return to 
activities, and improved cosmetic outcomes 
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Various minimally invasive approaches have been 
developed, including tubular retractor systems, endoscopic 
techniques, lateral approaches, and percutaneous methods. 
Each technique offers specific advantages depending on the 
pathology being addressed and patient factors. Despite the 
growing adoption of these techniques, comprehensive 
outcome studies comparing MISS to traditional open 
procedures remain limited, necessitating further investigation 
to establish evidence-based guidelines for their 
implementation. 
 
Materials and Methods 
Study Design and Patient Selection 
This prospective, comparative study was conducted at a 
tertiary care spine center between January 2022 and 
December 2023. The study protocol was approved by the 
institutional ethics committee, and informed consent was 
obtained from all participants. Inclusion criteria comprised 
patients aged 18-75 years with degenerative spine disease 
requiring surgical intervention, including lumbar disc 
herniation, spinal stenosis, and single-level degenerative 
spondylolisthesis. Exclusion criteria included previous spine 
surgery, multilevel pathology requiring fusion, active 
infection, malignancy, and significant comorbidities 
precluding surgery. 
 
Surgical Techniques 
The MISS group underwent procedures using tubular 
retractor systems (METRx, Medtronic) for discectomy and 
decompression, or lateral interbody fusion techniques (XLIF, 
NuVasive) for fusion cases. The open surgery group received 
standard posterior approaches with subperiosteal muscle 
dissection. All procedures were performed by experienced 
spine surgeons with expertise in both techniques. 
 
Outcome Measures 
Primary outcomes included operative parameters (operative 
time, estimated blood loss, hospital length of stay) and 
functional outcomes assessed using validated instruments. 
The Oswestry Disability Index (ODI) and Visual Analog 
Scale (VAS) for back and leg pain were administered 
preoperatively and at 6 weeks, 3 months, and 12 months 
postoperatively. Secondary outcomes included complication 
rates, patient satisfaction scores, and return to work/activities. 

Statistical Analysis 
Statistical analysis was performed using SPSS version 26.0. 
Continuous variables were expressed as mean ± standard 
deviation and compared using Student's t-test. Categorical 
variables were compared using chi-square test. A p-value 
<0.05 was considered statistically significant. 
 
Results 
Patient Demographics 
A total of 145 patients were enrolled, with 75 patients in the 
MISS group and 70 in the open surgery group. Patient 
demographics were comparable between groups. The mean 
age was 52.3±12.1 years in the MISS group and 54.7±13.8 
years in the open group (p=0.28). Gender distribution showed 
58% male patients in the MISS group and 61% in the open 
group (p=0.73). 
 
Operative Parameters 
The MISS group demonstrated significantly superior 
operative parameters across all measured variables. Mean 
operative time was 127±34 minutes for MISS compared to 
189±52 minutes for open surgery (p<0.001). Estimated blood 
loss was markedly reduced in the MISS group (85±25 ml vs 
245±78 ml, p<0.001). Hospital length of stay was shorter for 
MISS patients (2.1±0.8 days vs 4.3±1.2 days, p<0.001). 
 
Functional Outcomes 
Both groups showed significant improvement in functional 
scores from baseline. However, the MISS group 
demonstrated superior outcomes at all follow-up intervals. 
ODI scores improved from 64±12 preoperatively to 18±8 at 
12 months in the MISS group, compared to improvement 
from 66±14 to 26±11 in the open surgery group (p<0.05). 
VAS back pain scores decreased from 7.2±1.8 to 2.1±1.2 in 
the MISS group versus 7.4±1.6 to 3.2±1.4 in the open group 
(p<0.01). 
 
Complications and Patient Satisfaction 
Complication rates were lower in the MISS group (8% vs 
17%, p<0.05), with most complications being minor and self-
resolving. Patient satisfaction scores were significantly 
higher in the MISS group (8.7±1.2 vs 7.4±1.6, p<0.001). 
Return to work occurred earlier in the MISS group (6.2±2.1 
weeks vs 9.8±3.4 weeks, p<0.001). 

 
Table 1: Comparison of Operative Parameters and Outcomes 

 

Parameter MISS Group (n=75) Open Surgery Group (n=70) p-value 
Age (years) 52.3±12.1 54.7±13.8 0.28 

Male gender (%) 58 61 0.73 
Operative time (min) 127±34 189±52 <0.001 

Blood loss (ml) 85±25 245±78 <0.001 
Hospital stay (days) 2.1±0.8 4.3±1.2 <0.001 

ODI 12-month 18±8 26±11 <0.05 
VAS back pain 12-month 2.1±1.2 3.2±1.4 <0.01 

Complications (%) 8 17 <0.05 
Patient satisfaction 8.7±1.2 7.4±1.6 <0.001 

Return to work (weeks) 6.2±2.1 9.8±3.4 <0.001 
 
Discussion 
This prospective study demonstrates significant advantages 
of minimally invasive spine surgery techniques over 
traditional open approaches across multiple outcome 
measures. The superior operative parameters observed in the 

MISS group align with theoretical expectations and previous 
literature reports. Reduced operative time, despite the 
perceived learning curve associated with MISS techniques, 
likely reflects improved efficiency and reduced complexity 
of tissue handling. The dramatic reduction in blood loss 
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represents one of the most compelling advantages of MISS, 
potentially reducing transfusion requirements and associated 
complications. 
The shorter hospital stays observed in the MISS group 
translate to significant healthcare cost savings and improved 
patient convenience. This finding is consistent with the 
reduced tissue trauma and faster recovery associated with 
minimally invasive approaches. The superior functional 
outcomes in the MISS group, as measured by validated 
instruments, suggest that preservation of paraspinal 
musculature and reduced soft tissue disruption contribute to 
improved patient-reported outcomes. 
The lower complication rate in the MISS group is particularly 
noteworthy, as it addresses concerns regarding the safety of 
these newer techniques. This finding suggests that when 
performed by experienced surgeons, MISS techniques may 
actually be safer than traditional approaches. The superior 
patient satisfaction scores likely reflect the combination of 
improved outcomes, reduced pain, faster recovery, and better 
cosmetic results. 
However, this study has limitations including single-center 
design, potential selection bias, and relatively short-term 
follow-up. Long-term outcomes and durability of results 
require further investigation. Additionally, the learning curve 
associated with MISS techniques may influence outcomes in 
centers with less experience. 
 
Conclusion 
Minimally invasive spine surgery techniques offer significant 
advantages over traditional open approaches, including 
reduced operative morbidity, faster recovery, and improved 
patient satisfaction while maintaining equivalent therapeutic 
efficacy. These findings support the continued development 
and adoption of MISS techniques in appropriate clinical 
scenarios. Future research should focus on long-term 
outcomes, cost-effectiveness analyses, and optimal patient 
selection criteria to further refine the role of minimally 
invasive approaches in spine surgery. 
As surgical technology continues to advance, minimally 
invasive techniques are likely to become the standard of care 
for many spinal pathologies. Continued surgeon education, 
technological refinement, and outcome research will be 
essential to maximize the benefits of these innovative 
approaches while ensuring patient safety and optimal 
outcomes. 
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