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ABSTRACT
Introduction: Idiopathic Adolescent Scoliosis (IAS) is the commonest type of scoliosis without any known
cause. There has been studies in different countries and population on IAS; and its prevalence rate varies for
different population. There has been no reported study done in Nepal on prevalence of adolescent idiopathic
scoliosis (AIS). The aim of this study was to detect and evaluate the prevalence of idiopathic adolescent scoliosis
in school children in different parts of Nepal.
Methods: This was a descriptive cross sectional study conducted at Þve schools from different geographical
parts of Nepal, from January 2010 to December 2010. Scoliosis screening was done in 5 schools from different
geographical locations of Nepal. Children (from grade 6 to 10; age more than 10 years) with positive Adam’s
forward bending test and scoliometer angle of 5 degrees or more were subjected for radiographic evaluation of
the spine. The criterion for the diagnosis of scoliosis was detection of Cobb’s angle of more than 10 degrees.
Evaluation of scoliosis according to the age, gender, ethnic group, spinal region and magnitude of curve was
done.
Results: Out of 1094 children screened, 31 (2.83%) were referred for radiological evaluation; and 12 of them had
lateral spinal curvature of more than 10 degrees. Hence the prevalence of scoliosis was 1.09%. The girl to boy
ratio of distribution of scoliosis was 3:1 for larger curves of more than 20 degrees. Maximum number of scoliosis
cases was seen in girls of 13 years, and the right sided thoracic scoliosis was most common. There is no ethnic
predominance of scoliosis.
Conclusion: Prevalence of idiopathic scoliosis among school children who need treatment in Nepal is low;
however, school screening program has its epidemiological value.
Keywords: prevalence; idiopathic scoliosis; school screening.

INTRODUCTION
Idiopathic Adolescent Scoliosis (IAS) is the commonest
type of scoliosis without any known cause.1 Lots of
work is being done to establish genetic cause of IAS.2,3,4
The prevalence of scoliosis is approximately 2% to 3%
in the 10 to16 year age group.1 The overall female male
ratio for scoliosis is 3.6:1. Mass scoliosis screening
in school environment, provides the opportunity to
diagnose the condition and make referral for appropriate
medical care.5
Early detection of the deformity is of paramount
importance to prevent further progression of the

scoliosis and to reduce number of surgeries for
scoliosis.6,7,8,9 Screening at school for the early detection
of scoliosis has been introduced and being practiced in
many countries.10-21,33-40
Previous studies have both encouraged 7,8,31,33,37,41 and
discouraged routine screening. Opponents to scoliosis
screening have focused on concerns about a low
predictive value of screening, and the cost effectiveness
of referral.23-27 There have also been concerns about the
possibility of unnecessary treatment including brace
use, and radiation hazard.
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In our context, patients do not come to hospitals at
the early stages of the disease due to multiple reasons.
Painlessness, deformity covered by clothing in teenage,
social stigma, lack of knowledge among parents, and
availability of the proper health institutions are some
of the factors for delayed presentation. In this situation,
the signiÞcance of the treating physicians going to the
susceptible population in search of the disease cannot
be exaggerated. There has been no reported study
done in Nepal on prevalence of adolescent idiopathic
scoliosis (AIS). Report of this study, though the sample
size is small, will provide baseline information on
prevalence of AIS in Nepal.

METHODS
A prospective epidemiological study was performed
to assess the prevalence and distribution of various
scoliotic parameters in the school children in Þve
schools located at different geographical location
of Nepal. The schools at easily commutable
distance from road and with X-ray facility nearby
were selected. The study was carried out during
January 2010 to December 2010. Schools where
the scoliosis screening programs were conducted
were shown in Table 1.
Location of the school (district)
Capital city (Kathmandu)
Himalayan district (Rasuwa)
Mountainous district (Kavre)
Inner Terai district (Udayapur)
Terai district (Saptari)

was maintained during examination. Teachers,
especially lady teachers eased the anxiety of the
girls. Personal information (date of birth, gender,
grade of study, relevant family history) was Þlled
by student themselves. The physical attributes in
terms of height, weight and sings of secondary
sexual development (age of menarche among
girls, voice change and hair distribution in boys)
were recorded. Each child then was examined
by orthopedic surgeons for any spinal and other
deformities. The child was asked to stand in an
erect, relaxed position, and any abnormality of the
torso or the upper or lower extremities (including
lateral deviation of the spine, asymmetry of the
waist, shoulders, or scapulae; and limitation of
joint motion) was recorded. The forward bending
test (of Adam) then was performed. The child was
asked to bend forward while allowing the upper
extremities to hang freely with the palms opposed
in a relaxed manner, and the back was viewed from
the back as well as from the side. Scoliometer was
used to measure any hump detected during Adams
forward bending test.41,44

Name of the school
Shivapuri Higher Secondary School, Maharajgunj
Nilkantha Higher Secondary School, Betrabati
Purna Sanjivani Higher Secondary School, Dhulikhel
Little Flower Higher Secondary School Bokse
Shree Shankar Higher Secondary School, Rupnagar

Table 1. Description of schools

Abnormalities involving the trunk or spine
(shoulder asymmetry, scapular prominence,
pelvic/hip prominence, space between arm and
body, head center over the pelvis, any tell tale sign
of spinal disease) were recorded. The children
with positive forward bending test and scoliometer
angle of 5 degrees or more were sent for the
radiographic evaluation at the nearby hospital.
Postero-anterior radiographs were made and were
assessed immediately. The cases of idiopathic
scoliosis were only selected and Cobb's angle was
measured.22 The criterion for diagnosis of scoliosis
School screening team visited each school. Boys in our screening was the 41presence of Cobb's angle
and girls were examined separately and privacy of more than 10 degrees.
The school children studying in grade 6 to 10
(more than 10 years of age) were screened. The
management committee of each school was
contacted and permission was obtained before
and during the screening program. The school
and teachers were given a detailed explanation
of the importance and methods of screening for
scoliosis. Consent was taken from the parents too
after informing them about the intentions of the
study, the details of the examination procedure,
and the clinical importance of early detection.
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RESULT
The total of 1094 children from 5 different schools
was screened. Out of them 549 were males and
545 were females. The average age of the children
screened was 13.35 years; ranging from 10 to 22.5
years.
The total number of children, with positive Adam
Forward Bending test and hump of more than 5
degrees was 31. They were sent for radiological
evaluation, thus the referral rate was 2.83%.
Number of children referred for X-ray was about
4.32% in Saptari, 3.57% in Udayapur, 2.50% in
Rasuwa, 1.89% in Kavre and 1.44% in Kathmandu
(Table 2).

Table 3. Distribution of Idiopathic Adolescent Scoliosis
according to gender and magnitude of the curve.
Magnitude No.
of Curve
children
0 - 10
19
11-20
8
21-30
3
31 -40
0
>41
1
Total
31

of No. of No. of F : M
girls
boys
Ratio
10
9
1.11:1
6
2
3:1
2
1
2:1
0
0
1
0
19
12

Anatomically, the right sided thoracic curvature
was most common type of scoliosis (50%) and
rest half was shared by thoraco-lumbar and lumbar
scoliosis equally (25% each) (Figure 1).

Table 2. Distribution of lateral curvatures (positive
Adam’s forward bending test and scoliometer) according
to the schools from different districts.
Schools from

Saptari
Udaypur
Kathmandu
Rasuwa
Kavre
Total

Total no. children
with
deformity
N(%)
8 (4.32)
4 (3.57)
7 (2.02)
6 (2.50)
6 (2.84)
31 (2.83)

Normal Total

177
108
339
234
205
1063

185
112
346
240
211
1094

Antero-posterior and lateral view X-rays were
taken. Nineteen of them, 10 girls and 9 boys, had
lateral curvature of 0 – 10 degrees with girl boy
ratio of 1.14:1. Four of them had no scoliosis.
Cobb's angle of greater than 10 degrees was
detected in 12 children; 8 with curve of 11-20 and
3 with curve of 21 -30 and one girl had scoliosis
curve of 41 degrees. Girl boy ratio was 3:1 and
2:1 for Cobb’s angle of 11-20 and 21-30 degrees
respectively (Table 3). Overall, the scoliosis was
more common among the girls (1.7:1); and larger
curve was more common among girls (3:1).
During the screening program 2 cases were
found to have scoliosis secondary to limb length
discrepancy in one and neuroÞbromatosis in
another case, and are not included in 31 cases.
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Figure 1. Anatomical Distribution of curve

There were 5 cases of scoliosis in 13 years age group
followed by 3 cases in 14 years group, 2 cases in 12
years and one each in 11 and 15 years age groups (
Figure 2).
The school screening program for the early detection
of spinal deformities was introduced and reported in
nineteen seventies7,10,13,16-19,23,37,39,46 and is now being
practiced in different contries.11,12,14,15,21,32-37,40,41 Routine
clinical screening for scoliosis, however, continues to
be controversial.30 American Academy of Orthopaedic
Surgeons(AAOS), the Scoliosis Research Society
(SRS), the Pediatric Orthopaedic Society of North
America (POSNA), and the American Academy
of Pediatrics (AAP), representing the primary care
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providers for adolescents with idiopathic scoliosis,
do not support any formal recommendations against
scoliosis screening. The AAOS, SRS, POSNA,
and AAP maintain their commitment to avoid the
inappropriate use of spine radiographs.42

DISCUSSION
Though Adam’s forward bending test has been
criticized for its reliability it has been widely used for
school clinical detection of spinal deformities.28 The
cut- off point of trunk rotation measured by scoliometer
is commented to be optimized before referral for
radiological evaluation.29 The use of proper screening
tests thus has been recommended to minimize the
referrals for radiographs.41 We used the Adam’s
forward bending test and scoliometer (5 degree) to
detect deformity in the spine. Thirty one children were
referred for radiological evaluation, and the referral
rate was 2.83%. This is less than previous reports.7,14,29
Lower rate of referral may be because the primary
screening was done by trained orthopedic residents
and Þnal evaluationwas done by spine surgeons, on
the spot. In our study, out of 31 cases referred for
radiographs 87% had scoliosis. Scoliosis of more than
10 degrees was detected in 44.44% of the cases. Of
the 12 cases, 8 (66.66%) had lateral curvature of 1120 degrees and 3 (25%) has scoliosis of 21-30 degrees
and one girl has 41 degrees of right thoracic curve with
compensatory lumbar curve. In Bosnia Herzegovina
83.5% of referred cases were detected to have scoliosis
with lower threshold of 10 degrees without any serious
curvature.12 In a Turkish study, major curve of >20
degrees was detected in 27.3% of the referred cases38
which is slightly lower than our study (33.33%).
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Over all prevalence of scoliosis, curvature more than
10 degrees, in our study is 1.09% of the children
screened which is very close to a study report from
Minnesota,7 Nigeria,14 Israel,29 Greece,32 and Japan.46
Overall prevalence of scoliosis was much lower in
India20,21 and in Norway.41 In the Indian report, the study
included all sorts of spinal deformity, and paralytic
scoliosis was the most common type.20 In lower Assam
of India the incidence was low but the average age of
the screened children was 10.6 years21 which is lower
than our children (13.4 years). Prevalence of scoliosis
of >10 degrees was reported to be higher, 1.2-2.3%
in Rochester Minn city25 and 2.2% in Portugal.45 The
incidence of idiopathic scoliosis was 13.6% in a report
by Brook et al.31
School screening programs has been conducted in
different parts of world to detect idiopathic scoliosis
using different parameters and age group. Generally,
positive forward bending test, socliometer of >5degrees,
Moe topography were used as basis for referral for
radiological evaluation.28,33,34,35,40 Use of 10 degrees or
>10 degrees has given some difference in prevalence
rate. However, the prevalence rate is almost similar in
most of the studies.
Nepal has great geographic diversity with diverse ethnic
groups. To Þnd out any difference in prevalence of AIS
according to the ethnic group we conducted the school
screening program in Þve different places. There were
no cases of scoliosis in Inner Terai region (Udayapur).
In Rasuwa, one of the Himalyan region district,
scoliosis was seen in 8.33% of the screened children.
Prevalence of scoliosis was same (16.66%) in Saptari
and Kavre districts. Saptari (Terai) is usually resided by
Indo-Aryan people while Kavre (mountain) is mostly
resided by Tibeto-mangoloid peoples. However, there
are a big number of mixed societies. Most (33.33%)

Figure 2. Prevalence of scoliosis according to the age.
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of the scoliosis cases were detected from Kathmandu,
the metropolitan capital city. This shows that AIS has
no ethnic predominance. Contradicting to our Þnding,
report from Johanuasberg showed that scoliosis was
more common among white students (2.5%) compared
to the black students (0.03%).13 Similarly, a Greek
study showed 10% prevalence of scoliosis and higher
percentage of scoliosis was noted in fair haired blue
eyed children as compared with dark complexioned
children.19 In Singapore, there was a signiÞcantly
higher prevalence of AIS in Chinese girls as compared
with Malay and Indian girls.36
AIS is predominantly common among girls and its
incidence increases with higher age group. In our
series, overall scoliosis was more common among the
girls (1.7:1). Girl boy ratio was 3:1 for larger curves.
In a report from Italy, overall prevalence of scoliosis
had female-to-male ratio of 1.25:1.0, but the ratio
varied directly with the severity of the curve; that is,
1:1 for curves of 6 to 10 degrees, and 5.4:1 for curves
of more than 20 degrees.16 In a Swedish study, curves
of >10 degrees was detected in 3.2% of girls and 0.5%
of boys.18 Similar report of girls’ predominance was
reported from Israel,15 Japan,33 Korea35 and Turkey.38
Most of the curves detected in the screening was
thoracic (50%), followed by thoracolumbar and lumbar
scoliosis, 25% each. This is same as seen in studies
from Norway,17 Bosnia Herzegovina,12 and Korea35 but
differs from that from Greece, where thoracolumbar and
lumbar curves were more predominant.32 Most of the
curves in our study were right sided; similar reporting
was from a Korean study35 and Wisconsin County
USA.47 There is a different report from Greece,32 where
left curves were greater in number.
Most of the cases detected, with curve of <30 degrees,
did not need active orthopedic treatment. One case
with 41 degree curvature was advised for brace
treatment since her age was 15 years; menarche started
4 years back and has Risser’s sign of stage IV. This
may not justify the cost effectiveness of the screening
program but value of school screening program as
an epidemiological study cannot be overlooked. As
recommended Grivas TB et al.43 we also support that
school screening programs should be continued not
only for early detection of IS or for health care purposes,
but also as a basis for epidemiological surveys until we
learn much more about the aetiology of AIS.
However this was a study with small sample size for a
prevalence study, thus more extensive large scale study
is recommended in future.
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CONCLUSION
Prevalence of AIS in Nepal is almost same as reported
in many places of the world. Despite of controversies,
school screening program should be continued not
only for early detection of the deformity but also for
an epidemiological study of a spine disease among
children. Properly trained orthopedic resident and
spine surgeon in the screening team might clinically
detect true cases of scoliosis and reduce the number of
referral.

ACKNOWLEDGMENT
We would like to express our thanks to Research
Department of Institute of Medicine for awarding
the research grant for this study. We also thank
schools, parents and children for their co-operation
in this research work. We specially thank residents of
department of Orthopedics for their active participation
in the research work.

REFERENCES
1.

Weinstein SL. Adolescent idiopathic scoliosis: prevalence and natural history. AAOS Instruct Course Lect
1989;38:115–27.).

2.

Chan V, Fong GCY, Luk KDK, Yip B, Lee M, Wong M,
Lu DDS, Chan T. A Genetic Locus for Adolescent Idiopathic Scoliosis Linked to Chromosome 19p13.3. Am J Hum
Genet. 2002 ; 71(2): 401–406.

3.

Ogilvie J. Adolescent idiopathic scoliosis and genetic testing. Curr Opin Pediatr. 2010 ;22(1):67-70.

4.

Kou I, Takahashi Y, Johnson TA, Takahashi A, Guo
L, Dai J, et al. Genetic variants in GPR126 are associated with adolescent idiopathic scoliosis. Nature Genetics
2013;45: 676–679

5.

Cassella MC, Hall JE. Current treatment approaches in
the non-operative and operative management of adolescent
idiopathic scoliosis. Phys Ther. 1991;71(12):897-909

6.

Morrissey RT. School screening for scoliosis. Spine
1999;24:2585–91.

7.

Lonstein, JE. Screening for spinal deformities in Minnesota
schools. Clin Orthopedic Relat Res1977;126: 33-42

8.

Montgomery F, Willner S. Screening for idiopathic scoliosis. Comparison of 90 cases shows less surgery by early
diagnosis. Acta Orthop Scand. 1993 Aug;64(4):456-8.

9.

Torell G, Nordwall G, Nachemson A. The changing pattern
of scoliosis treatment due to effective screening. J Bone
Joint Surg [Am] 1981;63:337–41.

10.

Kane WJ, Moe JH. A scoliosis-prevalence study in Minnesota. Clin Orthop 1970;69:216-8. Chan A, Moller J,
Vimporri G, Paterson D, Southwood R, Sutherland A. The
case for scoliosis screening in Australian adolescents.Med
J Austral 1986; 145(8): 379-383.

11.

Chan A, Moller J, Vimporri G, Paterson D, Southwood R,
Sutherland A. The case for scoliosis screening in Australian
adolescents.Med J Austral 1986; 145(8): 379-383.

12.

Ostojiü Z, Kristo T, Ostojiü L, Petroviü P, Vasilj I, Santiü
Z, et al. Prevalence of scoliosis in school-children from Mo-

O r t h op e d i c

Ass o c i ati on

Jou r n a l

N OA J J uly -D e c e m be r 2 01 3| Vol 3| Iss ue 2
star, Bosnia and Herzegovina.Coll Antropol 2006;30(1):5964.
13.

Segil CM. The incidence of idiopathic scoliosis in Bantu
and white population groups in Johannesburg. J Bone Joint
Surg [Br] 1974;56-B:393.

14.

Jenyo MS, Asekun-Olarinmoye EO. Prevalence of scoliosis in secondary school children in Osogbo, Osun State,
Nigeria. Afr J Med Med Sci. 2005;34(4):361-4.

15.

Nussinovitch M, Finkelstein Y, Amir J, Greenbaum E,
Volovitz B. Adolescent screening for orthopedic problems in
high school. Public Health. 2002;116:30-2.

16.

Rogala EJ, Drummond DS, Gurr J. Scoliosis incidence
and natural history: a prospective epidemiological study. J
Bone Joint Surg [Am] 1978; 60-A:173-6.

33.

Ueno M, Takaso M, Nakazawa T, Imura T, Saito W, Shintani R, et al A 5-year epidemiological study on the prevalence rate of idiopathic scoliosis in Tokyo: school screening
of more than 250,000 children. J Orthop Sci 2011;16:1–6.

34.

Luk KD, Lee CF, Cheung KM, Cheng JC, Ng BK, Lam
TP, et al. Clinical effectiveness of school screening for
adolescent idiopathic scoliosis: a large population-based
retrospective cohort study. Spine (Phila Pa 1976). 2010
;35(17):1607-14.

35.

Suh SW, Hitesh N. Modi HN, Yang JH, Hong JY. Idiopathic
scoliosis in Korean schoolchildren: a prospective screening study of over 1 million children. Eur Spine J 2011;
20:1087–1094.

36.

Daruwalla JS, Balasubramaniam P, Chay SO, Rajan U, Lee
HP. Idiopathic scoliosis- Prevalence and ethnic distribution
in Singapore schoolchildren. J Bone Joint Surg Br. 1985
;67(2):182-4.

17.

Skogland, L. B., and Miller, .1. A. A.: The incidence of
scoliosis in northern Norway. A preliminary report. Acta
Orthop. Scandinavica, 49:635,1978.

37.

18.

Willner S, Uden A. A prospective prevalence study of scoliosis in Southern Sweden. Acta Orthop Scand 1982, 53:233237 Acta Orthop Scand. 1982 ;53(2):233-7.

Span Y, Robin G, Makin M. Incidence of scoliosis in school
children in Jeruselum. J Bone Joint Surg [Br] 1976;58-B:3,
79.

38.

19.

Smyris PN. School screening for scoliosis in Athens. J Bone
Joint Surg 1979, 61B: 215

20.

Mittal RC, Aggerawal R. School screening for scoliosis in
India. The evaluation of a scoliometer. Int Orthop 1987;
11(4) 335-338 Int Orthop. 1987;11(4):335-8.

Ugras AA, Yilmaz M,ú Sungur I, Kaya I, Koyuncu Y,
Cetinus ME. Prevalence of scoliosis and cost-effectiveness
of screening in schools in Turkey. J Back and Musculoskelet
Rehabil 2010; 23:45–8.

39.

21.

Saikia KC, Duggal A, Bhattacharya PK, Borgohain M.Scoliosis: An epidemiological
study of school children in lower Assam. Indian J Orthop:
2002:36-4;243-45:

Ascani E, Salsano V, Giglio G. The incidence and early
detection of spinal deformities. A study based on screening of 16,104 school children. Ital J Orthop Traumatol. 1977;3(1):111-7.

40.

22.

Cobb, J. R. Outline for the study of scoliosis. In Instructional Course Lectures, The American Academy of Orthopaedic
Surgeons. J. W. Edwards Ed.:Ann Arbor 1948 5: 261-275

Yong F, Wong HK, Chow KY.Prevalence of adolescent idiopathic scoliosis among female school children in Singapore. Ann Acad Med Singapore. 2009 ;38(12):1056-63.

41.

23.

Morais, T.; Bernier, M.; and Turcotte, F.Age- and sex-speciÞc prevalence of scoliosis and the value of school screening programs. Am. J. Pub. Health, 75:1377-1380,1985

Adobor RD, Rimeslatten S, Steen H, Brox JI. School screening and point prevalence of adolescent idiopathic scoliosis
in 4000 Norwegian children aged 12 years. Scoliosis. 2011;
24:6-23.

42.

U.S. Preventive Services Task Force (USPSTF). Recommendation statement: screening for idiopathic scoliosis in
adolescents. 1996. http://www.ncbi.nlm.nih.gov/books/
bv.fcgi?rid=hstat3.section.10931#14788. Accessed 31 Oct
2007

24.

Greiner KA. Adolescent idiopathic scoliosis: radiologic decision-making. Am Fam Physician. 2002 May
1;65(9):1817-22.

25.

Yawn BP, Yawn RA, Hodge D, Kurland M, Shaughnessy WJ,
Ilstrup D, Jacobsen SJ. A population-based study of school
scoliosis screening. JAMA. 1999;282:1427-32.

43.

Grivas TB, Vasiliadis ES, Rodopoulos G. Aetiology of
Idiopathic Scoliosis. What have we learned from school
screening? Stud Health Technol Inform. 2008;140:240-4.

26.

Yawn BP, Yawn RA. The estimated cost of school scoliosis
screening. Spine 2000;25(18):2387-91.

44.

27.

Grivas TB, Vasiliadis ES, O'Brien JP. How to improve the
effectiveness of school screening for idiopathic scoliosis.
Stud Health Technol Inform. 2008;135:115-21.

Côté P, Kreitz BG, Cassidy JD, Dzus AK, Martel J. A Study
of the Diagnostic Accuracy and Reliability of the Scoliometer and Adam's Forward Bend Test. Spine. 1998;23(7):796802.

45.

28.

Karachalios T, SoÞanos J, Roidis N, Sapkas G, Korres
D, Nikolopoulos K. Ten-year follow-up evaluation of a
school screening program for scoliosis. Is the forwardbending test an accurate diagnostic criterion for the screening of scoliosis? Spine (Phila Pa 1976). 1999 ;24(22):231824.

Espírito Santo A, Guimarães LV, Galera MF. Prevalence of
idiopathic scoliosis and associated variables in schoolchildren of elementary public schools in Cuiabá, state of Mato
Grosso, 2002. Rev Bras Epidemiol. 2011 Jun;14(2):347-56.

46.

Inoue S, Shinoto A, Ohki I. The Moire topography for
early detection of scoliosis and evaluation after surgery.
Presented to the combined meeting of the Scoliosis research
Society and Japanese Scoliosis Society, Kyoto, Japan 1977.

47.

Gore DR, Passehl R, Sepic S, Dalton A. Scoliosis screening: results of a community project. Pediatrics. 1981
;67(2):196-200.

29.

Huang SC.Cut-off point of the Scoliometer in school scoliosis screening. Spine (Phila Pa 1976). 1997 ;22(17):1985-9.

30.

Richards BS, Vitale MG: Screening for idiopathic scoliosis
in adolescents. An information statement. J Bone Joint Surg
Am. 2008;90:195-198.

31.

Brooks HL, Azen SP, Gerberg E, Brooks R, Chan L. Scoliosis: a prospective epidemiological study. J Bone Joint Surg
Am 1975;57-A:968-72.

32.

Soucacos PN, Soucacos PK, Zacharis KC, Beris AE, Xenakis TA. School-screening for scoliosis. A prospective
epidemiological study in northwestern and central Greece.
J Bone Joint Surg Am. 1997 ;79(10):1498-503.

Ne p a l

O r t h op e d i c

Ass o c i ati on

Jou r n a l

19

