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Abstract : Introduction : Spinal cord injury is a damaging situation related to severe disability and death after
trauma.And the term spinal cord injury refers to damage of the spinal cord resulting from trauma. Spinal
injuries treatment is still in debate for some cases, whether using conservative or surgical methods.

Material and Methods : The study was a retrospective, unpaired observational analytic study with a cross-
sectional approach. It was conducted at Haji Adam Malik General Hospital, Medan from January 2016 to
December 2018. Clinical outcome of patientswere calculated using SF 36, ODI, and VAS.Data would be tested
using the Saphiro-Wilk test. We were using the significance level of 1% (0.01) and the relative significance
level of 10% (0.1).

Results : Clinical outcomes of patients with spinal cord injuries before posterior instrumentation rated using
ODI and VAS were 75.93+6.75 and 4.75+0.98 respectively. Meanwhile, the scores were 10.75+£3.29 (ODI)
and 1.77+0.72 (VAS) post-operatively. Using SF-36, the scores were

72.9+16.5 (PF); 58+23.1 (PH); 63.1£21.8 (EP); 62.5+12 (ENE); 84.1+14.8 (EMO); 79.6+23.5 (SF); 62+125.3
(PAIN); 49.5+3.4 (GH); and 72+7.8 (HC) pre-operatively. After posterior instrumentation, the scores were
94.5+6.7 (PF); 1000 (PH); 79.9+32.9 (EP); 88.6£13.7 (ENE); 92.3+1.7 (EMO); 100£0 (SF); 99.9+10.4
(PAIN); 89.3£14.9 (GH); and 92.4+9.7 (HC). Discussion : In this study, patients with thoracal, thoracolumbar
and lumbar injuries who underwent surgery experienced significant improvements in quality of life. This is
indicated by the significant difference in ODI, VAS, and SF-36 scores before and after surgery. The results of
this study were consistent with other studies conducted by Hao et al, which showed that there was an
improvement in the quality of life of patients after surgery. Conclusion : There are significant improvements
in patient’s quality of life after posterior instrumentation of the spinal cord injury in thoracal, thoracolumbar,
and lumbar regions based on the clinical outcomes.
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Introduction

Spinal cord injury is a damaging situation related to severe disability and death after trauma. And the
term spinal cord injury refers to damage of the spinal cord resulting from trauma."**

Symptoms of spinal cord injury depend on the severity of the injury and its location in the spinal
cord.*> Symptoms can include partial or complete loss of sensory function or motoric control of the arm, leg,
and body.® The most severe spinal cord injuries affect the system that regulates bowel or bladder control,
breathing, heart rate and blood pressure.”® Most people with spinal injuries suffer from chronic pain and result
in decrga;ged quality of life, the doctor's decision to perform a surgery, greatly affects the quality of life of a
patient.”

In its report in 2013, WHO stated that there was no estimate of global prevalence that could be a
reference data for spinal injury, but the estimated annual global incidence was 40 to 80 cases per million
population.™* Up to 90% of cases of spinal cord injury are caused by trauma. People with spinal injuries are 2 to
5 times more likely to die prematurely. >3

Spinal injury is associated with the risk of severe and life-threatening conditions such as DVT (deep
vein thrombosis), urinary tract infections, osteoporosis, muscle spasms, pressure sores, chronic pain, and
respiratory complications.'>*®*” Acute care, rehabilitation, and ongoing health care are very important for the
prevention and management of this condition, but several studies conclude that the management of spinal
injuries is still needed in patients with thoracic, thoracolumbar, and lumbar injuries.***Spinal injuries treatment
is still in debate for some cases, whether using conservative or surgical methods.?Thoracal, thoracolumbar, and
lumbar fractures are often associated with neurological dysfunction.'®*

Based on the description above and because data of patients with spinal cord injuries and clinical
outcomes of patients with spinal cord injuries in the thoracal, thoracolumbar, and lumbar regions undergoing
posterior instrumentation surgery in Medan are not available, we are very interested in comparing clinical
outcomes after spinal injury instrumentation,particularly in the thoracolumbal region at the Haji Adam Malik
General Hospital in Medan.

Materials and Methods

The study was a retrospective, unpaired observational analytic study with a cross-sectional approach.
All patients with spinal cord injuries in thoracal, thoracolumbar, and lumbar region and who have signed the
informed consent form were included in this study. We excluded patients with degenerative spine disease and
spinal infection. The study was conducted at Haji Adam Malik General Hospital, Medan from 2016 to 2018.

Patients with spinal cord Clinical outcome based
injuries in thoracal, on SF-36, ODI, VAS
thoracolumbar, and lumbar after posterior
reaion instrumentation
Posterior
Instrumentatio
n Surgery

Figure 1. Research Flow

Study samples were obtained from primary patient data from January 2016 to December 2018. Clinical
outcome of patients included in the inclusion criteria were calculated using SF 36, ODI, and VAS.Data would
be tested for normality using the Saphiro-Wilk test. If the data distribution was normal, the paired T-test would
be used. But if the distribution of the data is not normal, the analysis used would be the Wilcoxon test. We were
using the significance level of 1% (0.01) and the relative significance level of 10% (0.1). A difference would be
considered significant if the p-value <0.05.



Budi Achmad M. Siregar et a/ /International Journal of PharmTech Research, 2020,13(1): 20-25. 22

Results
1. Characteristics

Table 1 shown that the distribution from 48 samples underwent posterior instrumentation was 24
women (50%) and 24 men (50%). The youngest age of the study subjects was 13 years old, the oldest age of the
study subjects was 88 years old with an average age of 48.94 years old with a standard deviation of 18.49 SD.

Table 1. Distribution of Demographic Characteristics

Variables Total

Female (%) 24 (50%)

Male (%) 24 (50%)

Min 13years old
Max 88years old
Median 48,94 years old
StandardDeviation 18,49 SD

Table 2. Description of the Clinical Outcomes of Patients with Spinal Cord Injuries Before and After
Posterior Instrumentation; ODI = Oswestry Disability Index; VAS = Visual Analog Scale; PF = Physical
Functioning; PH = Physical Health; EP = Emotional Problem; ENE = Energy/Fatigue; EMO =
Emotional Well Being; SF = Social Functioning;GH= General Health;HC = Health Change

Clinical Outcomes
Variables SF 36
ODI VAS PF PH EP ENE | EMO | SF PAIN | GH HC
Pre-operative 75,93t | 4,75+ | 72,941 | 58+2 | 63,1+2 | 62,51 | 84,1+1 | 79,62 | 62,0£1 | 49,5+ | 72,0+
6,75 0,98 6,5 3,1 1,8 2,0 48 3,5 25,3 3,4 7,8
Post-operative 10,75+ | 1,77+ | 94,5+ | 100,0 | 79,9+3 | 88,6+1 | 92,3+1 | 100,0+ | 99,9+1 | 89,3+ | 92,4+
3,29 0,72 6,7 +0 2,9 3,7 v 0,0 0,4 14,9 9,7
p-Value 0,001 0,001 | 0,001 | 0,001 | 0,010 | 0,001 | 0,047 | 0,002 | 0,001 | 0,001 | 0,001

2. Clinical Outcome (ODI, VAS, SF-36)

Table 2 explained that clinical outcomes of patients with spinal cord injuries before posterior
instrumentation rated using ODI and VAS were 75.93+6.75 and 4.75+0.98 respectively. Meanwhile, the scores
were 10.75+3.29 (ODI) and 1.77+0.72 (VAS) post-operatively. The p-value for both ODI and VAS was 0.001.

Clinical outcomes of patients with spinal cord injuries before posterior instrumentation rated using SF-
36 were divided into several categories. The scores were 72.9+16.5 (PF); 58+23.1 (PH); 63.1+21.8 (EP);
62.5+12 (ENE); 84.1+14.8 (EMO); 79.6+£23.5 (SF); 62+125.3 (PAIN); 49.5+3.4 (GH); and 72+7.8 (HC) pre-
operatively. After posterior instrumentation, the scores were 94.51+6.7 (PF); 1000 (PH); 79.9+32.9 (EP);
88.6+13.7 (ENE); 92.3+1.7 (EMO); 100+0 (SF); 99.9£10.4 (PAIN); 89.3+14.9 (GH); and 92.449.7 (HC). The
p-value for PF, PH, ENE, PAIN, GH, and HC was 0.001. While for EP, EMO, and SF were 0.01; 0.047; and
0.002 respectively.

Table 3. Description of Clinical Outcomes of Subjects with Spinal Cord Injuries of the Thoracic,
Thoracolumbar, and Lumbar Regions Before and After Posterior Instrumentation According to Frankle

Frankle | n (%) Pre-operatively n(%) Post-operatively
A 6(12,5%) 3(6,2%)

B 6(12,5%) 3(6,2%)

C 11(22,9%) 4(8,3%)

D 15(31,3%) 13 (34,2%)

E 10(20,8%) 25 (52,1%)
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3. Clinical Outcome (Frankle Score)

The table above shown the distribution of patients both preoperatively and postoperatively based on
Frankle score. From 48 patients, pre-operatively, there were 6 patients (12.5%) with Frankle A score; 6 patients
(12.5%) with Frankle B score; 11 patients (22.9%) with Frankle C score; 15 patients (31.3%) with Frankle D
score; and 10 patients (20.8%) with Frankle E score. Meanwhile post-operatively, the number of patients with
Frankle A, B, C, D, and E were 3 patients (6.2%); 3 patients (6.2%); 4 patients (8.3%); 13 patients (34.2%); and
25 patients (52.1%) respectively.

Discussion

ODI is a measuring tool that contains a list of questions or questionnaires designed to provide
information on how much the level of disability of low back pain (LPBY) in carrying out daily activities.>* ODI
divides the level of disability experienced by patients into minimal disability (0-20%), moderate disability (21-
40%), severe disability (41-60%), very severe disability (61-80%), and highest disability (81 -100%), where the
patient cannot do any activity.?**>**

SF-36 is an assessment package of quality of life that is easy, coherent, and generic.”®> Whereas the
VAS is an instrument used to assess pain intensity using a 10 cm line table with a reading scale of 0-100 mm
with a range of no pain (0-10 mm), mild pain (10-30 mm), moderate pain (30 -70 mm), severe pain (70-90
mm), and very severe pain (90-100 mm).?%*’

Based on the characteristics of patients in this study where the average age was between 30-40 years, it
was supported by the study of Hao et al where the average patient who suffered thoracolumbar injury was 30-
40 years old. In this study, patients with thoracal, thoracolumbar and lumbar injuries who underwent surgery
experienced significant improvements in quality of life.?*?*%® This is indicated by the significant difference in
ODI, VAS, and SF-36 scores before and after surgery. This is also supported by a significant p-value (<0.05).
ODI values decreased postoperatively with posterior instrumentation measures, as well as SF-36 values. The
results of this study were consistent with other studies conducted by Hao et al, which showed that there was an
improvement in the quality of life of patients after surgery.

Conclusion

From the results of the statistical analysis test on the outcome of the clinical function of patients with
spinal cord injuries of the thoracic, thoracolumbar and lumbar regions who undergoes posterior instrumentation
and assessed with SF-36, ODI, and VAS, there are significant improvements in patient’s quality of life based on
the clinical outcomes. This is indicated by the p-value = 0.001 (<0.005).

We hope that further study could compare different techniques to see the post-operative clinical
outcomes and to conduct periodic follow-up and compare it with non-operative treatment.
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