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Objective: The visual analog scale spine score (VASSS) is a valid and reliable instrument for
outcome assessment of patients with thoracic and lumbar spine fractures. The aim of this study
was to prepare a Turkish version of the VASSS and to validate its use for assessing treatment
outcomes in Turkish patients with spinal trauma. 
Methods: The German version of the VASSS was blindly and independently translated into
Turkish by three translators and modified by a team. Fifty patients who had been surgically treat-
ed for thoracic or lumbar fracture and a group of 50 healthy controls were evaluated using the
VASSS, Oswestry Disability Index (ODI), Roland-Morris Disability Questionnaire (RMDQ),
and Short Form 36 (SF-36). The Cronbach’s alpha was performed to test the internal consisten-
cy of the score.  
Results: The Cronbach’s alpha coefficient was calculated as 0.965 in the overall assessment of
the scale. Criterion validity measured by comparing the VASSS responses with the results of
ODI, RMDQ, and SF-36 physical component (for ODI r=0.881, p<0.001; for RMDQ r=0.882,
p<0.001; for SF-36 r=0.824, p<0.001). Construct validity tested by factor analysis yielded a fac-
torial structure of the questionnaire with 64.7% of cumulative percentage of explained variance,
and Turkish version of the VASSS showed a similar structure than the original version.  
Conclusion: The Turkish version of the VASSS is a reliable and valid instrument to assess the
outcome in patients with thoracic or lumbar spinal fractures in the Turkish population.
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Traumatic vertebral fractures and fracture-disloca-
tions are severe injuries seen especially in young
individuals. Although spinal injuries constitute 6%
of all traumatic injuries, their impact on patients’
socioeconomic status is greater.[1-6] The restoration
of normal function is the main objective in the treat-
ment of thoracic and lumbar spinal fractures. The
results of thoracic and lumbar spinal fracture treat-
ment was once evaluated in terms of range of
motion, muscle strength and radiological results of
treatment and referred to by some authors as a “sur-

rogate” outcome.[7] In recent years, however, more
emphasis has been placed on the measurement of
symptoms, functional status, satisfaction with treat-
ment, and health care cost associated with spinal
interventions.[8-10] There  has also been a growing
recognition that patients’ perspectives are essential,
both in making medical decisions and in judging the
results of treatment.

The most commonly used and well-known dis-
ability scales for patients with back pain are the
Oswestry Disability Index (ODI) and Roland-Morris
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Disability Questionnaire (RMDQ). The Short Form
36 (SF-36) is the most commonly used generic test.
Although the SF-36 is valid for measuring morbidi-
ty and surgical outcomes in common spinal disor-
ders, it is not specific to any disease or condition.[11]

The visual analog scale (VAS), developed by
Freyd, is a well-known measurement tool for pain,
consisting of a single 100 mm line.[12-15] The VAS
Spine Score (VASSS) was developed by Knop et al.
(Work Group Spine, German Trauma Association
[DGU]) in 2001.[16] It consists of 19 questions which
are scored on a visual analog scale. With the
VASSS, the patient’s perception of pain and restric-
tion in activities, related to back problems, can be
measured. The score is calculated by taking the aver-
age scores of all answered questions and can be any
value between zero (severe disability) and 100 (no
disability). The most negative responses are on the
left, the most positive responses are on the right side
of each VAS line. In order to facilitate the answers,
descriptions such as “always, for hours, constantly”
or “never, rarely, too short” were added to the corre-
sponding ends of the scales. In addition, small
graphics of happy face/smiling sun on the right end
and unhappy face/rain clouds on the left end are dis-
played. In the original study, most of the patients did
not answer question 7 “Wie gut wirken die
Schmerzmittel dann?” (How good are the
painkillers?), since they did not use any medication
for pain. Therefore, the developers of the VASSS
suggested the exclusion of question 7, which we fol-
lowed in our study. 

The VASSS is originally in German. It is clear
that a scale cannot be transferred directly from one
culture to another without being reevaluated for the
new conditions.[17] Therefore, a simple direct transla-
tion of a questionnaire does not permit its use in clin-
ical trials. The translation must be validated to obtain
an equivalent questionnaire and to allow the compa-
rability of data.

To date, a Turkish version of the VASSS has not
been validated. The aim of this study was to translate
and culturally adapt the Turkish version of the
VASSS and to validate its use for assessing the out-
come of patients with thoracic and lumbar spinal
fractures.

Patients and methods
Patients operated on for a fracture of the thoracic or
lumbar spine by the same surgeon in our institution
between 1995 and 2005 were included in the study.

Minimum follow-up time was 4 years. Patients with
a pathological fracture, neurological deficit or insuf-
ficient command of the Turkish language were not
included in the study. Fifty patients meeting the
above mentioned criteria were included in the study.
In addition, a group of 50 healthy persons were
included in the study as a control group. These sub-
jects were recruited from the hospital staff, were in
the same age group and declared no history of any
spinal surgery or any diagnosed chronic disease. The
Medical Ethics Committee of Uluda¤ University
approved the study protocol.

For the translation process, we used the recent
guidelines for cross-cultural adaptation.[18,19] Three
translations from German to Turkish were per-
formed by three different and independent transla-
tors whose native language was Turkish. One of the
translators was aware of the process purpose and the
concepts involved in the instrument, in order to
obtain a better idiomatic and conceptual translation,
rather than a literal one, and to render the intended
measurement more reliable. The other two transla-
tors were unaware of the translation objective, which
was useful in eliciting unexpected meanings from
the original tool. The translations were then retrans-
lated into German, compared with the original
German VASSS and checked for inconsistencies.

The Turkish versions were reviewed by a team
including three translators, three orthopedic sur-
geons, one physiotherapist, and one Turkish lan-
guage teacher to assess the necessity of performing a
cultural adaptation. They decided to change the
statement “trenle yolculuk etmek” (traveling by
train) to “otobüsle yolculuk etmek” (traveling by
bus) in item 16, as bus travel is more common in
Turkey. The final stage of adaptation was to test the
pre-final version. Fifteen people were tested in this
stage. The statements “fiziksel aktiviteler” (physical
activities) in item 4 and 5 were not clearly under-
stood by all patients in this stage, so the descriptions
“gün içinde yap›lan hareketler” (daily basis activi-
ties, e.g. climbing stairs) were added instead. This
was finalized after slight changes. 

Two common forms of reliability are test-retest
reliability and internal consistency. Test-retest relia-
bility measures the stability over time by administer-
ing the same test to the same subjects at two points
in time. In our study population, most patients were
from rural parts of the city and most did not return to
the hospital for retesting. Therefore, we could not
achieve the test-retest reliability.
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The internal consistency of a scale relates to its
homogeneity. The coefficient of internal consistency
is mainly assessed with Cronbach’s alpha. It is sug-
gested that the value of alpha should be above 0.80
for acceptance as high internal consistency.[20] The
internal consistency reliability of the VASSS was
assessed by calculating “if item deleted” using
Cronbach’s alpha and “item–total correlation” coef-
ficient for each item of the questionnaire. 

Criterion validity was measured by comparing the
VASSS responses with other measurements per-
formed at the same time. For this purpose all partici-
pants completed the Turkish version of VASSS, the
Turkish validated version of ODI,[21] the Turkish vali-
dated version of RMDQ,[22] and the Turkish validated
version of SF-36.[23] Criterion validity was measured
by the Spearman’s correlation coefficient. The coeffi-
cients were accepted as follows: 0.81-1.0 “excellent”,
0.61-0.80 “very good”, 0.41-0.60 “good”, 0.21-0.40
“fair”, and 0-0.20 “poor”.[24,25] Construct validity was
assessed by explanatory factor analysis.

The ODI is a disease-specific instrument for the
assessment of the affect of activity on pain intensity,
consisting of a 10-item ordinal scale instrument. The
total score ranges from 0 to 100, where 100 is the
worst disability. The RMDQ is a validated question-
naire to measure disability due to back pain. It con-
sists of 24 items with “yes” or “no” answers. The
score could, thus, vary from zero (no disability) to
24 (severe disability). The SF-36 scale contains
eight sub-scales: physical functioning, role restric-
tion due to physical problems, pain, general percep-
tion of health, social functioning, role restriction due
to emotional problems, mental health, and vitality.
The first four sub-scales are physical components
and the later four are mental components. Scores
vary from 0 to 100; higher scores indicate better
results.

In the present study, the mean of the first four
sub-scales are calculated to find the physical compo-
nent (SF-36 PC) score. For statistical evaluation, the
scores of RMDQ and ODI were transformed to a
percentage by the following formulas: (1 - (n/24) x
100) and (100 - n), respectively. This resulted in a
score of 0 when the RMDQ was 24 and the ODI was
100, and a score of 100 when the RMDQ and ODI
were 0, indicating no disability at all. No transforma-
tion was needed for SF-36 PC. Continuous variables
were represented as mean ± standard deviation. A
value of p<0.05 was considered statistically signifi-
cant. All data were analyzed with SPSS version 13.0.

Results
In the patient group, a total number of 50 patients
with a mean age of 48±14.25 (range: 23 to 77) years
were treated either because of thoracic or lumbar
spinal fracture with ventral, dorsal or combined
fusion surgery. Mean follow-up time after surgery
was 9±3.09 (range: 4 to 15) years. The control group
consisted of 50 people with a mean age of 48±8.25
(range: 34 to 65) years. The mean scores of instru-
ments for both patient and control groups are sum-
marized in Table 1.

Internal consistency of the VASSS for individual
items is shown in Table 2. Cronbach’s alpha coeffi-
cient was calculated 0.965 by the overall assessment
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Patient group Control group 

N 50 50

Mean age 48±14.25 48±8.25

Male 34(68%) 25(50%)

Female 16(32%) 25(50%)

VASSS 69.6±21.80 85.9±19.58

ODI 78.6±19.30 93.4±9.14

RMDQ 66.4±30.47 86.0±21.72

SF-36 PC 63.3±23.60 76.2±18.88

Table 1. Demographic data and test results of patient and con-
trol groups.

Item Item-total Cronbach's Cronbach's 
number correlation alpha alpha

“if item deleted”

1 0.795 0.963 0.965
2 0.715 0.964
3 0.715 0.964
4 0.809 0.962
5 0.804 0.962
6 0.711 0.964
7 0.733 0.963
8 0.793 0.963
9 0.882 0.961

10 0.779 0.963
11 0.860 0.961
12 0.752 0.963
13 0.721 0.964
14 0.818 0.963
15 0.764 0.963
16 0.698 0.964
17 0.790 0.963
18 0.834 0.962

Table 2. Internal consistency reliability of VASSS for individual
items.



of the scale. The item–total correlation was found to
be greater than 0.25.

Criterion validity was tested by determining the
correlation between VASSS and ODI, RMDQ, and
SF-36 PC. The resulting correlations were excellent
(for ODI r=0.881, p<0.001; for RMDQ r=0.882,
p<0.001; for SF-36 PC r=0.824, p<0.001) as shown
in Table 3. The VASSS results of the patient and
control groups were significantly different (Mann-
Whitney U test, p<0.001) (Table 4). The VASSS
was able to discriminate between the patient group
and control group.

Construct validity was tested by explanatory fac-
tor analysis. Correlation matrix between the items
were evaluated and found to be statistically signifi-
cant. Bartlett’s spherical test and Kaiser-Meyer-
Olkin (KMO) measure of sampling adequacy were
performed for sample adequacy. Bartlett’s spherical
test should be statistically significant and KMO
should be greater than 0.60 for the correlation matrix
to be suitable for factor analysis.[26] In the present
study, KMO was 0.898 and Bartlett’s spherical test
was “χ2=1584.467 (p<0.001)”. The VASSS is not
composed of any sub-scales. Therefore, factor analy-
sis was performed by the Quartimax rotation method
and the number of factors was determined to be one.
As a result, analysis revealed factorial structure of
the questionnaire with 64.7% of cumulative percent-
age of explained variance (Table 5), and the Turkish
version of the VASSS showed a similar structure to
the original version.

Discussion

We followed the well-documented sequential
process of adaptation of outcome measure for use in
different cultures.[18,19] The reliability and validity of
the scale obtained from the current study were con-
sidered sufficient for this research. Reliability
checks of the Turkish version of the VASSS proved
that it is a dependable scale. We tested the reliabili-
ty of our scale using Cronbach’s alpha coefficient.
As most patients refused the retest, the reliability of
the scale was determined by applying the scale once.
In the event that the scale is applied once, the relia-
bility of internal consistency is examined and the
coefficient ranges between 0 and 1. In this study,
reliability results were considered to be excellent for
all items and values comparable to what was
obtained from the original version. The Cronbach’s
alpha was 0.965 in the present study and 0.916 by
Knop et al.[16] in the original version. 

The criterion validity assesses the scale efficien-
cy.[27] In the analysis of criterion validity, there were
strong correlations between the VASSS and the
ODI, RMDQ, and SF-36. Our results were in agree-
ment with those previously reported. Siebenga et al.
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VASSS

r p 

ODI 0.881 p<0.001

RMDQ 0.882 p<0.001

SF-36 PC 0.824 p<0.001

r: Spearman’s correlation coefficient 

Table 3. Criterion validity of VASSS against ODI, RMDQ and
SF–36 PC.

N (number) Mean SD p value 

Patient group 50 69.60 21.81
p<0.001

Control group 50 85.94 19.58

Mann-Whitney U test

Table 4. Comparison of mean VASSS scores between patient
and control group.

Component

Item number 1 

9 0.903

11 0.883

18 0.860

14 0.834

17 0.828

4 0.823

8 0.819

1 0.818

5 0.812

10 0.810

15 0.802

7 0.771

12 0.769

2 0.746

6 0.746

16 0.744

13 0.739

3 0.723

% 64.7

Table 5. Rotated component matrix.



found the correlation of the VASSS and RMDQ to
be 0.870 (p<0.001) in the operatively treated
group.[28] The correlation between VASSS and
RMDQ was 0.850, and 0.870 between the VASSS
and the SF-36 physical functioning, in the study of
the functional outcome of type A spinal fractures.[29]

Construct validity is used to investigate to what
degree any particular measure relates to other meas-
ures in accordance with the hypothesis on the meas-
ured parameters.[30] Internal consistency also reveals
the construct validity.[31] To assess construct validity,
18 items were factor-analyzed using the method of
principal components analysis, with the Quartimax
rotation as the orthogonal solution. The results of the
exploratory factor analysis showed that one factor
was clearly associated with all items and yielded a
factorial structure of the questionnaire with a 64.7%
cumulative percentage of explained variance. The
Turkish version of the VASSS showed a similar
structure to the original version.

The most commonly used back-specific meas-
ures are the RMDQ and the ODI. The RMDQ meas-
ures 24 activity limitations due to back pain with 2
response options (“yes” or “no”). The ODI consists
of 10 items assessing the level of pain interference
with physical activities with 6-level response
options. Completing the RMDQ, subjects have to
agree or disagree with the statements. Upon comple-
tion of the ODI, patients have to choose one of six
choices to determine their disability. In the event that
VASSS subjects answer the questions on a 100 mm
VAS, using a mark (tick) and determine their restric-
tion or pain level by their own judgment, VASSS is
100 % subjective. 

The RMDQ and ODI completion time is approx-
imately 5 minutes.[32] Once the subject clearly under-
stands how to answer a VAS or is familiar with a
VAS, the VASSS completion time is about 3 min-
utes. However, manual scoring of the VASSS is
much longer than the other two instruments.
Therefore, Knop et al. developed a computerized
analysis system, which lowered the VASSS scoring
time to approximately 20 seconds.  

Our study had some limitations, including the
small number of patients and lack of test-retest
validity. However, in the original study of Knop et
al. 53 patients were included in the patient group.

We think that a study based on the Turkish popula-
tion with a larger number of patients would increase
the value of our present study. Additionally, in fur-
ther studies, the validation of the Turkish VASSS
should be tested in different spinal conditions.

In conclusion, the Turkish version of the VASSS
is a reliable and valid measurement for the assess-
ment of treatment outcomes in patients with thoracic
or lumbar spinal fractures in the Turkish population.
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Appendix
Turkish version of the VASSS:
1. Bel a¤r›s› nedeniyle uykunuz ne s›kl›kla bölünüyor?

2. Dinlenme s›ras›nda ne s›kl›kla bel a¤r›n›z oluyor?

3. Dinlenme s›ras›nda oluflan bel a¤r›n›z›n fliddeti nedir?

4. Fiziksel aktivite (gün içinde yap›lan hareketler) s›ra-
s›nda ne s›kl›kla bel a¤r›n›z oluyor?

5. Fiziksel aktivite (gün içinde yap›lan hareketler) s›ra-
s›nda oluflan bel a¤r›n›z›n fliddeti nedir?

6. Bel a¤r›n›z oldu¤u zaman ne s›kl›kla a¤r› kesici kulla-
n›yorsunuz?

7. Bel a¤r›n›z olmadan ne kadar süre oturabilirsiniz?

8. Bel a¤r›n›z öne do¤ru e¤ilmenizi ne kadar engelliyor
(örne¤in bulafl›k y›karken)?

9. Bel a¤r›n›z iflinizi, mesle¤inizi yapman›z› ne kadar en-
gelliyor?

10. Bel a¤r›n›z bir fley kald›rman›z› ne kadar k›s›tl›yor?

11. Bel a¤r›n›z ev iflleri yapman›z› ne kadar k›s›tl›yor?

12. Bel a¤r›n›z olmadan ne kadar süre ayakta durabilirsi-
niz?

13. Bel a¤r›n›z olmadan ne kadar süre yürüyebilirsiniz?

14. Bel a¤r›n›z koflman›z› ne kadar engelliyor?

15. Bel a¤r›n›z günlük ifllerinizi ne kadar engelliyor (ye-
mek yeme, banyo yapma gibi)?

16. Bel a¤r›n›z olmadan ne kadar süre yolculuk yapabilir-
siniz (araba sürmek, otobüsle yolculuk gibi)?

17. Bel a¤r›n›z cinsel hayat›n›z› ne kadar k›s›tl›yor?

18. Bel a¤r›n›z a¤›r bir eflya veya yük kald›rman›z› ne ka-
dar etkiliyor?

Conflicts of Interest: No conflicts declared.

Yaray et al. Validation of the Turkish version of the visual analog scale spine score in patients with spinal fractures 357



References
1. Burney RE, Maio RF, Maynard F, Karunas R. Incidence,

characteristics, and outcome of spinal cord injury at trau-
ma centers in North America. Arch Surg 1993;128:596-9. 

2. Evans L. Risk of fatality from physical trauma versus sex
and age. J Trauma 1988;28:368-78.

3. Hu R, Mustard CA, Burns C. Epidemiology of incident
spinal fracture in a complete population. Spine 1996;
21:492-9.

4. Price C, Makintubee S, Herndon W, Istre GR.
Epidemiology of traumatic spinal cord injury and acute
hospitalization and rehabilitation charges for spinal cord
injuries in Oklahoma, 1988-1990. Am J Epidemiol
1994;139:37-47.

5. Cooper C, Atkinson EJ, O'Fallon WM, Melton LJ III.
Incidence of clinically diagnosed vertebral fractures: A
population-based study in Rochester, Minnesota, 1985-
1989. J Bone Miner Res 1992;7:221-7.

6. Vaccaro AR, An HS, Lin S, Sun S, Balderston RA, Cotler
JM. Noncontiguous injuries of the spine. J Spinal Disord
1992;5:320-9.

7. Leferink VJM, Keizer HJE, Oosterhuis JK, van der Sluis
CK, ten Duis HJ. Functional outcome in patients with tho-
racolumbar burst fractures treated with dorsal instrumen-
tation and transpedicular cancellous bone grafting. Eur
Spine J 2003;12:261-7.

8. Chapman RJ. Directions of spine outcomes research. In:
Chapman RJ, Hanson PH, Dettori JR, Norvell DC, editors.
Spine outcomes measures and instruments. New York:
Thieme; 2007. p. 1-9.

9. Haines S. Evidence-based neurosurgery. Neurosurgery
2003;52:36-47.

10. King JT, Tsevat J, Moossy JJ, Roberts MS. Preference-
based quality of life measurement in patients with cervical
spondylotic myelopathy. Spine 2004;29:1271-80.

11. Guilfoyle MR, Seeley H, Laing RJ. The Short Form 36
health survey in spine disease--validation against condi-
tion-specific measures. Br J Neurosurg 2009;23:401-5.

12. Freyd M. The graphic rating scale. Journal of Educational
Psychology 1923;14:83-102.

13. Ohnhaus EE, Adler R. Methodological problems in the
measurement of pain: a comparison between the verbal
rating scale and the visual analogue scale. Pain
1975;1:379-84.

14. Revill SI, Robinson JO, Rosen M, Hogg MI. The reliabil-
ity of a linear analogue for evaluating pain. Anaesthesia
1976;31:1192-8.

15. Scott J, Huskisson EC. Graphic representation of pain.
Pain 1976;2:175-84.

16. Knop C, Oeser M, Lange U, Zdichavsky M, Blauth M.
Development and validation of the Visual Analogue Scale
(VAS) Spine Score. [Article in German] Unfallchirurg
2001;104:488-97.

17. Wiesinger GF, Nuhr M, Quittan M, Ebenbichler G, Wölfl
G, Fialka-Moser V. Cross-cultural adaptation of the
Roland-Morris questionnaire for German-speaking patients

with low back pain. Spine (Phila Pa 1976) 1999; 24:1099-
103.

18. Guillemin EG, Bombardier C, Beaton D. Cross-cultural
adaptation of health-related quality of life measures: liter-
ature review and proposed guidelines. J Clin Epidemiol
1993;46:1417-32.

19. Beaton DE, Bombardier C, Guillemin F, Ferraz MB.
Guidelines for process of cross-cultural adaptation of self-
report measures. Spine (Phila Pa 1976) 2000;25:3186-91.

20. Bellamy N. Musculoskeletal clinical metrology. Boston:
Kluwer Academic; 1993. 

21. Yakut E, Düger T, Öksüz C, Yörükan S, Üreten K, Turan
D, et al. Validation of the Turkish version of the Oswestry
Disability Index for patients with low back pain. Spine
(Phila Pa 1976) 2004;29:581-5.

22. Küçükdeveci AA, Tennant A, Elhan AH, Niyazo¤lu H.
Validation of the Turkish version of the Roland-Morris
Disability Questionnaire for use in low back pain. Spine
(Phila Pa 1976) 2001;26:2738-43.

23. Koçyi¤it H, Aydemir Ö, Fiflek G, Ölmez N, Memifl A.
Validity and reliability of Turkish version of Short form
36: A study of patients with romatoid disorder. [Article in
Turkish] Turkish Journal of Drug and Therapy 1999;12:
102-6.

24. Feise RJ, Michael Menke J. Functional rating index: a new
valid and reliable instrument to measure the magnitude of
clinical change in spinal conditions. Spine (Phila Pa 1976)
2001;26:78-87

25. Ozdamar K. Statistical data analysis by custom softwares
- 1. Eskiflehir: Kaan; 2004.

26. Tabachnick BG, Fidell LS. Using multivariate statistics
(4th ed.). Allyn and Bacon, Boston 2001.

27. Altan L, Ercan ‹, Konur S. Reliability and validity of
Turkish version of the patient rated tennis elbow evalua-
tion. Rheumatol Int 2010;30:1049-54.

28. Siebenga J, Leferink VJM, Segers MJ, Elzinga MJ,
Bakker FC, Ten DH, et al. A prospective cohort study
comparing the VAS spine score and Roland-Morris dis-
ability questionnaire in patients with a type A traumatic
thoracolumbar spinal fracture. Eur Spine J 2008;17:1096-
100.

29. Post RB, van der Sluis CK, Leferink VJM, Dijkstra PU,
ten Duis HJ. Nonoperatively treated type A spinal frac-
tures: mid-term versus long-term functional outcome. Int
Orthop 2009;33:1055-60.

30. Carmines EG, Zeller RA. Reliability and validity assess-
ment. Beverly Hills: Sage Publications; 1982.

31. Da¤ ‹. Locus of control scale: a study of development, reli-
ability, and validity. [Article in Turkish] Turk Psikoloji
Dergisi 2002;17:77-90.

32. Bombardier C. Outcome assessments in the evaluation of
treatment of spinal disorders summary and general recom-
mendations. Spine (Phila Pa 1976) 2000;25:3100-3.

Acta Orthop Traumatol Turc358


