e-ISSN: 0975-1556, p-ISSN:2820-2643
Available online on www.ijpcr.com
International Journal of Pharmaceutical and Clinical Research 2024; 16(5); 3188-3191

Original Research Article

Evaluation of Functional QOutcomes in Dorsolumbar Spine Fractures
Managed with Minimally Invasive Spine Surgery

Sunil Kumar!, Pragya Verma?, Rakesh Kumar?

ISenior Resident, Department of Orthopaedics, Sri Krishna Medical College & Hospital, Muzaffarpur,
Bihar, India
2Assistant Professor, Department of Anaesthesia, RDJM Medical College, Turki, Muzaffarpur, Bihar,
India
3Associate Professor & HOD, Department of Orthopaedics, Sri Krishna Medical College & Hospital,
Muzaffarpur, Bihar, India

Received: 25-03-2024 / Revised: 23-04-2024 / Accepted: 25-05-2024
Corresponding Author: Sunil Kumar
Conflict of interest: Nil

Abstract:

Background: Dorsolumbar spine fractures are commonly associated with significant morbidity, leading to pain,
disability, and reduced quality of life. The advent of minimally invasive spine surgery (MISS) has provided an
alternative to traditional open surgery, offering potential benefits such as reduced tissue damage, faster recovery,
and lower complication rates. However, the effectiveness of MISS in improving functional outcomes in patients
with dorsolumbar spine fractures remains an area of ongoing research.

Aim: This study aims to evaluate the functional outcomes of patients with dorsolumbar spine fractures treated
with minimally invasive spine surgery, while identifying key predictors of successful recovery.

Methods: A prospective observational study was conducted on 100 patients with dorsolumbar spine fractures
who underwent MISS at a tertiary care hospital. Functional outcomes were assessed using the Visual Analog
Scale (VAS) for pain, the Oswestry Disability Index (ODI), and the SF-36 Health Survey at baseline and at 1, 3,
and 6 months post-surgery. Data was analyzed using SPSS version 23.0, employing descriptive statistics, paired
t-tests, and regression analysis to identify predictors of functional recovery.

Results: Significant improvements were observed in pain and disability scores, with mean VAS scores
decreasing from 7.8 to 2.1 and ODI scores from 56.3 to 18.2 at 6 months post-surgery (p < 0.001). SF-36 scores
also improved across all domains, particularly in physical functioning and general health. Regression analysis
identified age, fracture type, and surgery duration as significant predictors of outcomes.

Conclusion: Minimally invasive spine surgery significantly enhances functional outcomes in patients with
dorsolumbar spine fractures, with notable reductions in pain and disability. However, patient-specific factors
such as age and fracture severity influence the extent of recovery.

Recommendations: Further research should focus on long-term outcomes of MISS and the development of
personalized treatment protocols based on individual patient characteristics. Clinicians should consider patient-
specific factors when planning surgery to optimize outcomes.

Keywords: Dorsolumbar Spine Fractures, Minimally Invasive Spine Surgery, Functional Outcomes, Pain
Management, Oswestry Disability Index.
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Introduction
One of the most frequent injuries to the spine is a surgical trauma, shortened hospital stays, and
dorsolumbar spine fracture, which frequently expedited recuperation periods [2].

happens as a result of high-energy trauma from
things like car crashes or falls from considerable
heights. A patient's quality of life may be severely
impacted by these fractures, which may cause
excruciating pain, neurological impairments, and
disability [1]. Over time, the treatment of
dorsolumbar spine fractures has changed, with a
focus on less invasive surgical methods. The
utilisation of minimally invasive spine surgery
(MISS) has become the method of choice because
of its prospective benefits, which include decreased

Historically, open surgical methods were used to
treat dorsolumbar spine fractures. These methods
were effective, but they frequently required
significant dissection of soft tissues, which delayed
healing times and raised the risk of sequelae such
infections and muscular atrophy [3]. By using
sophisticated imaging tools and tiny incisions,
MISS procedures, on the other hand, can achieve
comparable or better results with fewer problems.
Spinal fracture therapy has undergone a
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revolutionary change with the advent of
percutancous pedicle screws and minimally
invasive decompression procedures, which allow
for spine stabilisation with little to no damage to
the surrounding tissues [4].

The usefulness of MISS in treating fractures of the
dorsolumbar spine has been demonstrated by recent
investigations. In comparison to standard open
surgery, MISS is linked to much lower blood loss,
shorter operative times, and shorter hospital stays,
according to a comprehensive study [5].
Additionally, patients who underwent MISS
reported quicker return to normal activities and
improved postoperative pain control. A meta-
analysis conducted indicated that MISS provides
better short-term outcomes in terms of pain
alleviation and functional recovery, which is
consistent with these findings [6].

Notwithstanding these benefits, a number of
variables, such as the patient's age, the degree of
the fracture, and the surgeon's experience, affect
the effectiveness of MISS. According to a study
[7], patients who are older or have more
complicated fractures can need more meticulous
planning and longer operating hours, which could
have an impact on the final result. Furthermore,
research on the long-term advantages of MISS for
spine alignment and stability is still ongoing [8].

The functional results of patients receiving MISS
for dorsolumbar spine fractures need to be further
investigated, especially in light of the rising
incidence of spine injuries and the developments in
surgical procedures. This study aims to evaluate the
functional outcomes of patients with dorsolumbar
spine fractures treated with minimally invasive
spine surgery, while identifying key predictors of
successful recovery.

Methodology

Study Design: This study is a prospective
observational study.

Study Setting: The study was conducted in the
Department of  Orthopedics at SKMCH,
Muzaffarpur, a tertiary care hospital specializing in
spine surgery. The facility is equipped with
advanced imaging and surgical technology,
allowing for precise and minimally invasive
procedures. The study was conducted over a period
of one year.

Participants: A total of 100 participants were
recruited for this study. All participants were
diagnosed with dorsolumbar spine fractures and
met the inclusion criteria for undergoing MISS.

Inclusion Criteria

e Patients aged 18 to 65 years.
e Diagnosed with a dorsolumbar spine fracture.
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e Candidates deemed suitable for minimally
invasive spine surgery by the attending sur-
geon.

e Patients who provided informed consent to
participate in the study.

e Patients who were able to attend follow-up
visits for at least 6 months post-surgery.

Exclusion Criteria

e Patients with multiple trauma or polytrauma.

e Previous history of spine surgery or spine de-
formity.

e Patients with neurological deficits requiring
open surgery.

e Patients with underlying conditions like osteo-
porosis that could affect bone healing.

e Patients unwilling or unable to provide in-
formed consent.

e Incomplete or missing follow-up data.

Bias: To minimize selection bias, participants were
selected consecutively based on their eligibility
according to the inclusion and exclusion criteria.
Observer bias was reduced by blinding the
assessors to the surgical procedures during the
evaluation of functional outcomes.

Data Collection: Data was collected at baseline,
immediately after surgery, and at follow-up
intervals of 1 month, 3 months, and 6 months post-
surgery. Functional outcomes were measured using
validated tools, such as the (VAS) for pain, (ODI)
for disability, and the SF-36 for overall health
status. Radiographic evaluations were also
performed to assess the alignment and stability of
the spine.

Procedure: All surgeries were performed using
minimally invasive techniques under general
anesthesia. The specific procedure involved
percutancous pedicle screw fixation and/or
vertebroplasty, depending on the type and severity
of the fracture. The surgeries were conducted by
experienced spine surgeons specialized in MISS.
Postoperatively, all patients received standardized
rehabilitation protocols.

Statistical Analysis: Data analysis was done with
SPSS 23.0. Demographic and clinical features were
summed together using descriptive statistics.
Categorical variables were shown as frequencies
and percentages, whereas continuous variables
were shown as means with standard deviations. To
assess changes in functional outcomes, chi-square,
Wilcoxon signed-rank, and paired t-tests were
employed. P-values less than 0.05 were regarded as
significant. Possible determinants of functional
outcomes were found using regression analysis;
results are shown with 95% confidence intervals.
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Results

A total of 100 participants were enrolled in the
study, with a mean age of 42.5 years (SD = 10.2).
The cohort consisted of 65 males (65%) and 35

e-ISSN: 0975-1556, p-ISSN: 2820-2643

females (35%). The majority of the fractures were
due to traumatic events such as falls (60%),
followed by motor vehicle accidents (30%) and
other causes (10%).

Table 1: Distribution of Fractures by Vertebral Level

Vertebral Level Frequency Percentage (%)
T11 15 15
T12 25 25
L1 35 35
L2 15 15
L3 10 10

Surgical Outcomes: All participants underwent
(MISS). The average duration of surgery was 120
minutes (SD = 25). The mean hospital stay was 5

days (SD =
complications

2.

were

1). No major
reported.

intraoperative
Postoperative

complications included minor wound infections in

3 patients (3%) and transient nerve root irritation in
2 patients (2%).

Functional Outcomes: Functional outcomes were
assessed using the (VAS) for pain, the (ODI), and
the SF-36 Health Survey at baseline and at 1
month, 3 months, and 6 months post-surgery.

Table 2: Pain and Disability Scores (VAS and ODI)

QOutcome Baseline (Mean = | 1 Month (Mean | 3 Months (Mean | 6 Months (Mean | p-
Measure SD) + SD) + SD) + SD) value
VAS Score 7.8+1.2 45+£1.0 32+0.8 21+£0.7 <0.001
ODI Score 56.3+10.5 38.7+£9.8 264 +8.1 182+£7.5 <0.001

The mean VAS score significantly decreased from
7.8 £ 1.2 at baseline to 2.1 + 0.7 at 6 months (p <
0.001). Similarly, the mean ODI score improved
from 56.3 + 10.5 at baseline to 18.2 + 7.5 at 6

months (p < 0.001). These results indicate a

significant
following MISS.

Table 3: SF-36 Health Survey Scores

reduction

in pain and disability

SF-36 Domain Baseline 1 Month (Mean | 3 Months (Mean | 6 Months (Mean | p-
(Mean £SD) | =SD) + SD) + SD) value

Physical Functioning | 42.3+12.5 62.1 £10.8 75.4+£9.7 82.7+8.2 <0.001
Role-Physical 356143 552+13.5 68.7+11.6 78.3 £10.1 <0.001
Bodily Pain 31.4+£152 52.7+13.8 68.9+12.7 79.5+11.3 <0.001
General Health 48.7+11.9 60.4+10.7 72.1+93 80.3 £8.5 <0.001
Vitality 442 £13.1 589+12.3 71.5+11.2 80.0+10.0 <0.001
Social Functioning 503+11.6 65.7+10.5 78.9+9.8 854+8.7 <0.001
Role-Emotional 46.2 £14.2 61.3+13.7 74.6+12.5 829+114 <0.001
Mental Health 52.8+124 669 £11.1 78.3+10.2 85.2+9.6 <0.001
Improvements were also observed in all domains of Discussion

the SF-36 Health Survey, with significant increases
in physical functioning, role-physical, bodily pain,
and general health scores from baseline to 6 months
post-surgery (p < 0.001 for all).

Predictors of Functional Outcome: Regression
analysis identified age (f =-0.32, p = 0.01), type of
fracture (B = 0.45, p < 0.01), and duration of

surgery (B = -0.

28, p =

0.02) as significant

predictors of the 6-month ODI score. Older age and
longer surgery duration were associated with worse

outcomes, while

less

associated with better outcomes.
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severe fractures

were

The results of this study indicate that (MISS) is
highly effective in improving functional outcomes
for patients with dorsolumbar spine fractures.
Across a cohort of 100 participants, significant
reductions in pain and disability were observed.
The (VAS) for pain and the (ODI) both showed
substantial improvements from baseline, with mean
VAS scores decreasing from 7.8 to 2.1 and ODI
scores from 56.3 to 18.2, indicating a marked
reduction in patient discomfort and an enhancement
in daily functioning.

In addition to pain and disability, overall health-
related quality of life also improved significantly.
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All domains of the SF-36 Health Survey, which
assesses various aspects of physical and mental
health, showed positive trends. Notably, physical
functioning, bodily pain, and general health saw the
most considerable improvements, reflecting the
comprehensive benefits of MISS in this patient
population.

Further analysis revealed that patient age, the type
of fracture, and the duration of surgery were
significant predictors of functional outcomes. Older
patients and those who underwent longer surgeries
tended to have less favorable outcomes, while
patients with less severe fractures experienced
better recovery. These findings suggest that while
MISS is generally effective, individualized patient
factors play a crucial role in determining the extent
of recovery.

A study conducted, examined the functional results
of MISS treatment for dorsolumbar spine fractures
in a group of 35 patients. The study discovered a
statistically significant (p < 0.001) significant
decrease in (VAS) pain levels from 8.40 at
presentation to 1.65 at six months postoperatively.
Further supporting the effectiveness of the
minimally  invasive  procedure = was  the
improvement in the (ODI) scores, which went from
61.00% preoperatively to 24.3% at six months [9].

Comparably, a study on thoracolumbar spine
fractures treated with a percutaneous dorsal screw-
rod system was carried out by Saravi et al. (2022).
Patient-reported outcome measures (PROMs)
demonstrated significant improvements over a one-
year period, and the minimally invasive technique
proved effective despite a 13.2% complication rate.
The results were not significantly affected by the
length of hospital stay, the number of stabilised
levels, or the duration of the operation [10].

Afolabi et al. (2020) conducted a retrospective
matched cohort analysis to compare MISS with
open surgery for thoracolumbar fractures, which
provides additional support for these findings.
According to the study, MISS was linked to shorter
operating times, less blood loss during surgery, and
fewer blood transfusions afterward. These findings
demonstrate the benefits of MISS as a surgical
strategy for treating thoracolumbar fractures [11].

Conclusion

MISS offers substantial benefits for patients with
dorsolumbar spine fractures, leading to significant
improvements in pain, disability, and quality of
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life. However, careful consideration of patient-
specific factors, such as age and fracture type, is
essential to optimize surgical outcomes. These
insights can guide clinicians in tailoring surgical
approaches to enhance patient recovery and overall
treatment success.
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