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Abstract: To assess the cost and diagnostic value of back X-ray in patient with back pain.

Methods: in form of retrospective cross section study, the self-made data collection instrument was designed with
all needed information. The study cover all patient with back pain went for X-ray with CT scan or M.R.I in one
year duration started from July 2012 to July 2013 in National Guard Hospital. The data is collected from medical
files in the medical record for total 295 patients.The collected data were statistically analyzed.

Results: Regarding radiology requests for assessment of back pain, X-ray plus MRI was frequently requested in
the majority of cases (90.2%). Most patients were had a single request, while those requiring repeated requests
were 8.5% for two requests, 1.0% and 0.3% for three or four requests.

Out of the total requested, back X-ray yielded 28.1% abnormalities in comparison with MRI and CT scan which
yielded a positive diagnosis in 88.5% and 79.3% of cases; respectively. In this regards, in comparison with MRI,
and CT scan back X-ray was able to detect 3 out of every 10 diagnosis for back pain while MRI and CT scan was
able to detect diagnosis in 9 out of 10 and 8 out of 10; respectively in cases with back pain. Among those who had
done the back X-ray for back pain together with CT scan; the proportion of back X-ray there a frequency of
78.6% mismatch with abnormal CT scan done for back pain. On the other hand regarding the back X-ray which
was done together with M.R.I for back pain; the back X-ray mismatch frequency with abnormal M.R.lI amounted
to (96.8%). The cost of x-ray requested in addition to M.R.I was the highest amounting to almost SR 700,000.
Conclusion: back X-ray fails to detect abnormality in most of cases in compare with CT scan and M.R.I. it is lead
to more cost and more radiation exposure and work load.so, generally it is not recommended. The clinical
assessment is mandatory to evaluate the patient and request the proper form of radiology. Lumbosacral X-ray
shows to be costly with minimum diagnostic value and high radiation exposure. Patient satisfaction should be
reached by proper communication and trust with patient with detailed education rather than non-clinically
indication for X-ray referral.
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I. INTRODUCTION

Low back pain (LBP) is any back pain between the ribs and the top of the leg, from any cause. Low back pain is an
important public health problem. (1)Low back pain is an extremely common problem that most people experience at some
point in their life.(2)Low back pain was shown to be a major problem throughout the world, with the highest prevalence
among female individuals and those aged 40-80 years. After adjusting for methodological variation, the mean +
prevalence was estimated to be 11.9 + 2.0%. (3).

Aim: The aim of this study is to improve the clinical practice regarding the request of back X-ray in patient with back
pain and to know is it recommend for diagnosis or not? Also this study is aiming to be cost effectiveness and minimize
the radiation exposure to the patient.
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II. METHODOLOGY

Study setting: The study had done in king Abdul-Aziz Medical City for National Guard in Al-Ahsa, Eastern region,
Kingdom of Saudi Arabia. The study covers the duration from Julyl, 2012to July 31,2013.

Study design: It is an observational study in form of Cross Section study.

Sampling: The study population is the total number of patients with back pain who are visiting King Abdul-Aziz Medical
City in AL-Ahsa in the duration starting from 1st if July 2012 to 31st of July 2013 who had done the radiological
investigation with X-ray in addition to CT and/ or M.R.1.

It is done in the form of total comprehensive sample for the total patients, which count 295 patients from different age
groups and different gender.

Data Entry and Analysis: The collected data is entered to a personal computer and analyzed by using Statistical Package
for the Social Science (SPSS) version 20.

I1l. RESULTS
Demographic Characteristics:

Out of the sample of 295 subjects the majority (69.5%) were in the age group 35 — 64 years. On the other hand, males and
females were of almost equal proportions, being 49.2% and 50.8%; respectively, (Table 1).

TABLE 1: DEMOGRAPHIC CHARACTERISTICS (N=295)

Variable Number (%)
Age:

10-34 42 (14.2)
35-64 205 (69.5)

65 + 48 (16.3)
Gender:

Males 145 (49.2)
Females 150 (50.8)

Frequency of X-ray requests:

Regarding radiology requests for assessment of back pain, X-ray plus MRI was frequently requested in the majority of
cases (90.2%). Most patients were had a single request, while those requiring repeated requests were 8.5% for two
requests, 1.0% and 0.3% for three or four requests (Table 2).

TABLE 2: FREQUENCY OF BACK X-RAY REQUESTS (N=295)

Request Number (%)
Combinations of radiological requests: 16 (5.4)
X-ray plus CT scan 266 (90.2)
X-ray plus MRI 13 (4.4)

X-ray plus CT scan Plus MRI
Number of back X-ray requested:

1 266 (90.2)
2 25 (8.5)

3 3(1.0)

4 1(0.3)

X-ray, CT scan and MRI findings:

Table 4 shows the diagnostic findings in cases with back pain when assessed by back X-ray, CT scan and MRI. Out of the
total requested, back X-ray yielded 28.1% abnormalities in comparison with MRI and CT scan which yielded a positive
diagnosis in 88.5% and 79.3% of cases; respectively. In this regards, in comparison with MRI, and CT scan back X-ray
was able to detect 3 out of every 10 diagnosis for back pain while MRI and CT scan was able to detect diagnosis in 9 out
of 10 and 8 out of 10; respectively in cases with back pain (Table 3)
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TABLE 3: BACK X-RAY, CT SCAN AND MRI FINDINGS (N=295)

Findin X-ray MRI CT Scan

g Number (%) Number (%) Number (%)
Abnormal finding 83 (28.1) 247 (88.5) 23 (79.3)
Normal Findings 212 (71.9) 32 (11.5) 6 (20.7)
Total 295 (100.0) 279 (100.0) 29 100.0)

Variability of back X-ray abnormality with demographic variables:

The diagnostic finding of back X-ray for back pain in relation with demography shows that there were significantly more
abnormal findings in the age group 35-64 (64.3%), p < 0.00; while gender differences did not show significant variation.
(Tables 4 and 5)

TABLE 4: VARIABILITY OF ABNORMAL BACK X-RAY WITH AGE (N=295)

Radiological finding of X-ray
Age Group Normal Abnormal Total P-value
(years) Number (%0) Number (%0) Number (%0)
10-34 29 (69.0) 27 (64.3) 42 (100.0) 0.004
35-64 150 (73.2) 55 (26.8) 205 (100.0)
65+ 33(78.8) 15 (31.2) 48 (100.0)

TABLE 5: VARIABILITY OF ABNORMAL BACK X-RAY WITH GENDER (N=295)
Radiological finding of X-ray
Gender Normal Abnormal Total p-value

Number (%) Number (%) Number (%)

Males 111(76.6) 34 (23.4) 145 (100.0) 0.92
Females 101(67.3) 49 (32.7) 150 (100.0) '

Matching of back X-ray with CT scan and M.R.I with demography:

From total back X-ray which done for back pain in comparison with CT scan or M.R.I radiological finding; the proportion
of mismatching is significantly high in age group between 35-64 years (P < 0.004) (Table 6).

TABLE 6: VARIABILITY OF BACK X-RAY MATCHING WITH CT SCAN OR M.R.I WITH AGE (N=295)

Radiological finding of X-ray

Age Group Not Matching Matching Total p-value
(years) Number (%) Number (%) Number (%)

10-34 15 (35.7) 27 (64.3) 42 (100.0)

35-64 143 (69.8) 62 (30.2) 205 (100.0) 0.004
65+ 32 (66.7) 16 (33.3) 48 (100.0)

However, in relation with gender it was found that the proportion of back X-ray showing a mismatch with CT scan or
M.R.I did not show a significant variation. (Table 7)

TABLE 7: VARIABILITY OF X-RAY MATCHING WITH CT SCAN OR M.R.I BASED ON GENDER (N=295)

Radiological finding of X-ray

Gender Normal Abnormal Total p_value
Number (%) Number (%) Number (%)

Males 90 (62.) 55 (37.9) 145 (100.0) 0.92

Females 100 (66.7) 50 (33.3) 150 (100.0) '

Radiological finding of back X-ray with numbers of request:

Repeated lumbo-sacral X-rays for back pain, in comparison with single ones did not show significant variation in
detecting abnormalities in case of back pain. (Table 8)
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TABLE 8: NUMBER OF X-RAY REQUEST WITH X-RAY RESULT (N=295)

Radiological finding of X-ray

Back X-ray | Normal Abnormal Total p-value
request Number (%) | Number (%) Number (%)

One X-ray 195 (73.3) 71 (26.7) 266 (100.0) 0.126
More than one 17 (58.6) 12 (41.4) 29 (100.0)

Cost of back pain radiography:

In those who had back pain and visiting the hospital at the time of study, the cost is highest is case of M.R.I requests,
which cost 2,400 Saudi Riyals per each request. The CT scans 1300 Saudi Riyals while back X-ray cost 180 Saudi Riyals
only.

The most frequent radiological request for back pain is X-ray and M.R.I, which cost a total of 686,280 Saudi Riyals.
(Table 9)

Tables 9, 10,11 and 12 show the frequency and cost of each radiological request for back pain. It shows also that most
patients had a single request. The cost of x-ray requested in addition to M.R.I was the highest amounting to almost SR
700,000.

TABLE 9: DISTRIBUTION OF TOTAL COST BY RADIOLOGY TYPE (N=295)

Radiography Cost (*SR)
X-ray plus CT scan 23,680
X-ray plus M.R.1 686,280
X-ray plus CT plus M.R.1 50,440
*Saudi Riyals
TABLE 10: DISTRIBUTION OF BACK X-RAY COST BY NUMBER OF REQUEST (N=295)
Number of requests Cost of X-ray (*SR) Number (%)
1 180 266 (90.2)
2 360 25 (8.5)
3 540 3(1.0)
4 720 1(0.3)
*Saudi Riyals

TABLE 11: DISTRIBUTION OF CT REQUESTED COST BY NUMBER OF REQUEST (N29)

Number of requests Cost of CT scan (*SR) Number (%)

1 1,300 26 (89.7)

2 2,600 3(10.3)
*Saudi Riyals

TABLE 12: DISTRIBUTION OF M.R.I REQUESTED COST BY NUMBER OF REQUEST (N=279)

Number of requests Cost of M.R.I (SR)* Number (%)
1 2,400 264 (94.6)
2 4,800 14 (5.0)
3 7,200 1(0.4)
*Saudi Riyals

(AVA DISCUSSION

Demographic characteristics:Among those who went for back X-ray for back pain in the study period, the mean age of the
patients involved is 50.5 with only 14.2% aged 34 or below. This is in keeping with findings of Secer et al' ©) who
reported that low back pain was most commonly seen in people aged between 30-50 years. The study showed that the
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proportions of males and females were almost equal. This is not usual because the prevalence of back pain is higher in
female usually in our region. ©** This could be due to a sampling bias.

Associated Co morbidities: Low back pain can be a result of morbidities. Based on that, increasing in the weight,
measured by body mass index, is mainly associated with back pain ¢ %202 which was supported also by this study.

The main weight abnormality observed in this study, which is associated with back pain, is obesity and morbid obesity,
which was observed in more than half of patients involved. This is because the prevalence of obesity is high in Saudi
Avrabia as revealed by previous studies. ¢"??% So_ it is better to control weight prevent and to improve the symptoms
from back pain.

The study shows that the majority of people with back pain have the pain for more than three months duration. It goes
with other studies that most case present with chronic pain rather than acute. " 1213

Vitamin D deficiency found in 21% among those who have the back pain, but in general there is positive association of
vitamin D deficiency with a variety of nonspecific bone pain. ®® More studies with larger samples are required to confirm
these findings

Radiological request and frequency: Lumber spine radiographic examination is the third most frequent radiographic
procedure performed and delivers the highest population dose of ionizing radiation of any radiodiagnostic procedure. ¢
Approximately one-quarter of patients 18 to 50 years of age with acute low back pain who received imaging tests had no
identifiable indication for imaging. ® Generally, because the majority of back pain duration is more than three months,
the physician decides to request combination of lumbosacral X-ray and M.R.I in most cases. In this study, back X-ray was
able to detect 3 out of every 10 diagnosis for back pain in compare with CT scan and M.R.I for the back which able to
detect 8 out of 10 and 9 out of 10; respectively and most patient had a single request only.

In compare with the other study, back X-ray is the first radiological request by the general practitioner ® ¥ However,
advanced imaging such as CT scan and M.R.1 is increasing in the request by physician for back pain. In one study done in
the United States shows there was a strong secular trend in use of advanced imaging; patients were nearly 3 times as
likely to receive a CT or MRI as they were 4 years earlier. ©

Back X-ray finding with demographic variables: In all age groups and in both gender the majority of radiological result of
lumbosacral X-ray done for back pain patients does not show any abnormality. For that it is not recommended to detect
the abnormality. Plain radiographs infrequently detect findings that change management, but often detect findings
unrelated to symptoms. % For that, clinical assessment is highly recommended more than radiological request. 5172

Lumbosacral X-ray matching with CT scans and M.R.1 based on demography:

Radiological finding of back X-ray with numbers of request: The most commonly ordered spinal imaging test is X-ray
because of ready availability and low cost. Most of the lumbosacral radiological finding is normal either in one request by
physician or multiple repeated requests. So depending on that, it is recommended to the physician not to repeat the
lumbosacral request because it has no benefit from repetition.

V. CONCLUSION

Back X-ray fails to detect abnormality in most of cases in compare with CT scan and M.R.1. it is lead to more cost and
more radiation exposure and work load.so, generally it is not recommended. The clinical assessment is mandatory to
evaluate the patient and request the proper form of radiology. Lumbosacral X-ray shows to be costly with minimum
diagnostic value and high radiation exposure. Patient satisfaction should be reached by proper communication and trust
with patient with detailed education rather than non-clinically indication for X-ray referral.
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