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ABSTRACT
Osteoarthrosis of hip joint among Indian are less researched endomorph post menopausal women

with X- ray

revealing OA hip (Right) Grade Ill was treated with reasonable clinical improvements in 10 sessions, with core
strengthening exercises. As she develops OA knee (Left) biomechanical reasons, an improved OAKHQOL and

lowering of obesity were recorded. With evidence and role of physiotherapy were discussed.

KEYWORDS: QOL — Quality of Life, VAS — Visual Analogue Scale, BMI — Body Mass Index, OAKPQOL —

OA Knee Hip QOL.

INTRODUCTION

Osteoarthrosis the hip joint in India are less reported and
under researched. Following developmental
abnormalities, trauma, obesity could lead to the
development of osteoarthrosis of hip joint. Next to knee
joint, hip joint which transmits upper body weight tarsus
plays a vital role in weight bearing during many of our
daily physical activities.

Systemic conditions such as rheumatoid arthritis,
ankylosing spondylitis, complications of fractures around
hip joint may lead to changes of degeneration in the hip
joint. This research where a 55 years old female
diagnosed using X ray hip (Right) revealing grade Il
OA, adviced to undergo hip arthroplasty, endomorph,
ambulant unaided with antalgic gait was treated with
exercises, her clinical prognosis were recorded and
discussed. Further she develops degenerative changes of
the contralateral knee with physical exertions at home,
these were again discussed with evidence.

1. Fransen etal 2011 have recorded OA to be the 4"
leading cause of disability is associated with ageing
and heavy physical activities.

2. Developmental abnormalities such as coxa profunda
(Gekeler etal 1978) retroversion (Reynold etal 1999)
or sub clinic clinical epiphyseal slip (Goodman etal
1997).

3. Femoro acetabular impingement it was major cause
of OA hip especially in adults (Ganz etal 2003).

4. Abnormal anatomic relationship between femoral
head and neck as a possible cause (Tonnil etal
1999).

5. Sing etal 2002 have recorded that prevalence of
atherosclerosis risk factors is high in subjects with
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OA and Chan etal 2011, whose hypothesis of
smoking which is strongly associated with
endothelial dysfunction.

6. Obesity is associated with OA hip (Tepper and Hoch
berg 1993, Van Saase etal 1988).

7. Increased loading of the joint with obesity cause OA
hip by over loading of joint, LG and structural
supports (Zhang etal 2010).

8. Arokaski etal 2002 have recorded lower hip muscle
strength, with low torque and high VAS to be related
to OA hip.

9. Mei etal 2002 have recorded among 120 hip
arthroplasty subjects had higher CRF and WC and
BMI.

Aims & Obijectives of this Research were

1. Does obesity reduction influences OA hip.

2. Physical activity restrictions, is it necessary in OA
hip?.

MATERIALS AND METHODOLOGY

Subjects with 10 sessions of specific physiotherapy
exercises including weight reduction, core strengthening
the subject had clinically shown an improved gait, better
hip range of motion and walking for 30 minutes along
with reduction of waist circumferences by 6 Cms during
the period from December 2019 to January 2020.

Subsequently she was attending yoga sessions elsewhere
with weight bearing nature, she has reported again to the
author for contra lateral knee pain, which on examination
has revealed early OA knee changes, these details were
discussed here with clinical reasoning and evidence.
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55 year old endomorph female, with antalgic gait c/o
right hip pain since 2 years X- ray reveals OA hip

changes
BMI — 32 kg/m? Waist Circumferences -114 Cm.

CLINICAL PROGNOSIS & RESULT

Her Physical Conditions as on Treatment means RX Outcome as on

Balance and transfer she was independant but | Pelvic stabilisation exercises and | She is able to turn to right and sleep
right side lying was painful and is avoiding done painless on that side

Pain over right lateral, posterior hip increasing | Hip and knee flexors were stretched | Moderate reduction in pain with
on prolonged sitting and walking Cat and camel exercises walking and gait has improved
Strengthening of gluteal muscles

VAS - 7/10 VAS — 3/10 Decreased by 57%

ROM Restricted inner range hip flexion, | Moderate improvement in range of hip
Hip abduction and extension recorded

Knee 0°-95%active knee flexion

Spine Forward flexion restricted

Hip and knee mobilisation
Weight reduction exercises in
sitting, prone plank exercises

Contralateral Leg: Mild Crepitus (Left Knee) | Proprioceptive exercises to right | Moderate reduction in pain and
and pre patellar effusion, pain increasing with | knee oedema where is early OA knee
walking and weight bearing activities such as | Vastus Medialis strengthening changes were recorded on contra
transfer, long standing for cooking lateral knee following left hip OA

Upper extremities — ROM full and free with no
neuromuscular deficit

ADL - independant

Gait — Antalgic gait due to left OA hip and right | With mild improvement of left OA | Her gait has shown little impact only
OA knee changes hip, where as right knee has shown
little benefits clinically

Exercise tolerance has moderate exercises | Added with regular walking and

tolerance after 10 sessions her exercise levels
have as an improved
OAKH QOL 67% 36%, Decreased by 47%

Waist Circumference 114 Cm 108, Decreased by 5%

BMI 32 kg/m® 32 kg/m* Decreased by 6%
KEY FINDINGS improved gait and functional activities as shown in

1. Core strengthening, Proprioceptive training, along clinical prognosis with reduction of WC by 5%
with stretching and strengthening are effective in With research showing obesity could predispose
OA hip (Right). for OA hip, the reverse also should be true any
2. Waist reduction has clinical benefits. reduction in body weight, an increment for
3. An improved gait, posture and walking duration reduction in body weight, an increment for
were recorded. reduction in pain and improved QOL as
4. Subject later developing left OA knee changes explained by (Lementowski etal 2008) have with an
following repetitive exertional activities in standing. increased BMI among 551 OA hip subjects. Also
5. Biomechanical reasons. Zhang etal 2010 who have recorded that an
6. Further continued weight loss and follow up with increased BMI, causes an over loading of joint and
physiotherapy with due analysis based therapy could LG, conversely a reduction of obesity there occurs
provide clinical benefits. lesser strain an joints and LG of right hip, and other
joints. This could lead and be the clinical causes
DISCUSSION of reduction in pain and improved QOL as

Critical research questions

reported by this research subject as shown in

1. Does obesity influences OA hip results table with an improved QOL by 47%.
» Various clinical conditions such as RA, AS, Murphy etal 2016 have recorded a higher prevalence
developmental abnormalities, trauma involving hip OA hip among women after the age of 50 Years
and pelvis were excluded in this research subject Bartels etal 2016 have advocated strengthening
» She being an endomorph, having developed OA hip exercises to hip to be beneficial
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grade Il as diagnosed using X- ray, was treated
using core strengthening and weight reduction
exercises in 6 weeks has a reduction of obesity an
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Jakici etal 2003 have recorded exercises along with
weight reduction can unload joint which can slower
cartilage loss and decrease joint impact
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2. What could be the research for contra lateral
knee degeneration changes

Bierma — Zeinstra etal 2007 have recorded that an
anterior pelvic tilt causes an increased in Acetabular
coverage on the femoral head, thus increasing the load
bearing surface area, increasing the risk of OA hip.
Boulay etal 2006 have recorded hypolordotic spine
related to thoracic kyphosis. Lohmander etal 2009 have
among 551 OA hip subjects reported more association of
BMI with OA knee than hip in both sex. Obesity
increases risk of OA hip with x- rays (Heliovara etal
1993) and an increased BMI at 18 years was associated
strongly with increased risk of TKR (Karlson etal 2003).
Collaghan etal 2002 have categorised on strength, hip
extensors, flexors, abductors, abductors and medical
rotators in order among OA hip subjects. Costa etal 2010
among 250 OA knee subjects to have lowered peak
torque of hip muscles. Jungman etal 2016 have
contralateral knee pain, stiffness and lowered functional
scores. Sharoor etal 2003 have reported among advanced
unilateral hip OA can develop asymmetric knee loading.
Sayre etal 2010 have recorded that degeneration of one
larger joints to be associated with degenerative changes
of other larger joints. Umeda etal 2008 in a 10 year
follow up among unilateral THR to develop OA knee of
contralateral side can be related to biomechanical and
neuro muscular factors (Willson etal 2011) and muscular
weakness (Bennel etal 2005). Metcalfe etal 2013 have
recorded subjects with OA knee are likely to develop
contralateral OA hip with an increase in adduction
moment. Lin etal 2001 have identified with altered gait
patterns of OA hip subjects can develop quadriceps
weakness which can lead to OA knee (Glass etal 2013).
Hence it is evident that subjects with OA hip are likely to
develop OA knee are seen in this subject however with
strengthening and weight reduction, this subject has
shown reasonable functional improvement

Limitations of this research was only physiotherapeutic
exercises with core strengthening, Proprioceptive
training were used but no pharmacological,
electrotherapy or qualitative tools to measure outcome
measures were used in this research.

CONCLUSION

Biomechanical aspects of treating osteoarthritis, along
with waist reduction may shown clinical benefits, but
sustaining them and preserving other joints are less
researched and under reported

REFERENCES

1. Fransen, Bridgett, Lyn M March. The epidemiology
of osteoarthritis in Asia. International Journal of
Rheumatic Diseases, 14(2): 113-21.

2. Gekeler J: Coxarthrosis with a deep acetabulum. Z
Orthop lhre Grenzgeb, 1978; 116: 454-459.

3. Reynolds D, Lucas J, Klaue K. Retroversion of the
acetabulum: A cause of hip pain. J Bone Joint Surg,
1999; 81B: 281-288.

www.ejbps.com | Vol 8, Issue 3, 2021.

10.

11.

12.

13.

14.

15.

16.

17.

European Journal of Biomedical and Pharmaceutical Sciences

Goodman DA, Feighan JE, Smith AD, et al:
Subclinical slipped capital femoral epiphysis:
Relationship to osteoarthritis of the hip. J Bone Joint
Surg, 1997; 79A: 1489-1497.

Ganz R, Parvizi J, Beck M, Leunig M, Nétzli H,
Siebenrock KA. Femoroacetabular impingement: a
cause for osteoarthritis of the hip. Clin Orthop Relat
Res, 2003; (417): 112-20.

Tonnis D, Heinecke A. Acetabular and femoral
anteversion: relationship with osteoarthritis of the
hip. J Bone Joint Surg Am, 1999; 81: 1747-70.
Singh, MD, Sushma A Mengi, PhD, Yan-Jun Xu,
MD PhD, Amarjit S Arneja, MD. Pathogenesis of
atherosclerosis: A multifactorial process. Exp Clin
Cardiol, 2002 Spring; 7(1): 40-53.

Chan, S. et al. A randomized controlled trial of
stage-matched intervention for smoking cessation in
cardiac out-patients. Addiction, 2011; 107: 829-37.
Tepper S & Hochberg MC (1993) Factors associated
with hip osteoarthritis: Data from the First National
Health and Nutrition Examination  Survey
(NHANES-I). American Journal of Epidemiology,
137: 1081-1088.

Van Saase, J P Vandenbroucke,L K van
Romunde, H A Valkenburg. Osteoarthritis and
obesity in the general population. A relationship
calling for an explanation. J Rheumatol, 1988 Jul;
15(7): 1152-8.

Zhang, D.Sc and Joanne M. Jordan. Epidemiology
of Osteoarthritis. Clin Geriatr Med, 2010 Aug;
26(3): 355-369.

Arokoski, Jari P A Arokoski, Mikko Haara, Markku
Kankaanpéé, Minna Vesterinen, Lea H
Niemitukia, Heikki J Helminen. Hip muscle strength
and muscle cross sectional area in men with and
without hip osteoarthritis. J Rheumatol, 2002 Oct;
29(10): 2185-95.

Mei Z, Grummer-Strawn LM, Pietrobelli A,
Goulding A, Goran MlI, Dietz WH. Validity of body
mass index compared with other body-composition
screening indexes for the assessment of body fatness
in children and adolescents. American Journal of
Clinical Nutrition, 2002; 7597-985.

Lementowski PW, Zelicof SB. Obesity and
osteoarthritis. American Journal of
Orthopedics, 2008; 37(3): 148-151.

Murphy, Jillian P. Eyles & David J. Hunter. Hip
Osteoarthritis: Etiopathogenesis and Implications for
Management. Advances in Therapy, 2016; 33:1921—
1946. Cite this article.

Bartels, Carsten B Juhl, Robin Christensen, Kare
Birger Hagen, Bente Danneskiold-Samsge, Hanne
Dagfinrud, Hans Lund. Aquatic exercise for the
treatment of knee and hip osteoarthritis. Cochrane
Database Syst Rev, 2016 Mar 23; 3: CD005523.
Jakicic JM, Marcus BH, Gallagher KI, et al. Effect
of exercise duration and intensity on weight loss in

overweight, sedentary women: A randomized
trial. JAMA, 2003; 290: 1323-30.
1SO 9001:2015 Certified Journal | 390


https://www.researchgate.net/profile/Marlene_Fransen2
https://www.researchgate.net/profile/Lisa_Bridgett
https://www.researchgate.net/profile/Lyn-March
https://www.researchgate.net/journal/International-Journal-of-Rheumatic-Diseases-1756-185X
https://www.researchgate.net/journal/International-Journal-of-Rheumatic-Diseases-1756-185X
https://www.ncbi.nlm.nih.gov/pubmed/?term=Singh%20RB%5BAuthor%5D&cauthor=true&cauthor_uid=19644578
https://www.ncbi.nlm.nih.gov/pubmed/?term=Mengi%20SA%5BAuthor%5D&cauthor=true&cauthor_uid=19644578
https://www.ncbi.nlm.nih.gov/pubmed/?term=Xu%20YJ%5BAuthor%5D&cauthor=true&cauthor_uid=19644578
https://www.ncbi.nlm.nih.gov/pubmed/?term=Arneja%20AS%5BAuthor%5D&cauthor=true&cauthor_uid=19644578
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2716189/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2716189/
https://pubmed.ncbi.nlm.nih.gov/?term=Vandenbroucke+JP&cauthor_id=3172116
https://pubmed.ncbi.nlm.nih.gov/?term=van+Romunde+LK&cauthor_id=3172116
https://pubmed.ncbi.nlm.nih.gov/?term=van+Romunde+LK&cauthor_id=3172116
https://pubmed.ncbi.nlm.nih.gov/?term=Valkenburg+HA&cauthor_id=3172116
https://www.ncbi.nlm.nih.gov/pubmed/?term=Zhang%20Y%5BAuthor%5D&cauthor=true&cauthor_uid=20699159
https://www.ncbi.nlm.nih.gov/pubmed/?term=Jordan%20JM%5BAuthor%5D&cauthor=true&cauthor_uid=20699159
https://www.ncbi.nlm.nih.gov/entrez/eutils/elink.fcgi?dbfrom=pubmed&retmode=ref&cmd=prlinks&id=20699159
https://www.ncbi.nlm.nih.gov/entrez/eutils/elink.fcgi?dbfrom=pubmed&retmode=ref&cmd=prlinks&id=20699159
https://pubmed.ncbi.nlm.nih.gov/?term=Arokoski+MH&cauthor_id=12375331
https://pubmed.ncbi.nlm.nih.gov/?term=Arokoski+JP&cauthor_id=12375331
https://pubmed.ncbi.nlm.nih.gov/?term=Haara+M&cauthor_id=12375331
https://pubmed.ncbi.nlm.nih.gov/?term=Kankaanp%C3%A4%C3%A4+M&cauthor_id=12375331
https://pubmed.ncbi.nlm.nih.gov/?term=Kankaanp%C3%A4%C3%A4+M&cauthor_id=12375331
https://pubmed.ncbi.nlm.nih.gov/?term=Vesterinen+M&cauthor_id=12375331
https://pubmed.ncbi.nlm.nih.gov/?term=Niemitukia+LH&cauthor_id=12375331
https://pubmed.ncbi.nlm.nih.gov/?term=Niemitukia+LH&cauthor_id=12375331
https://pubmed.ncbi.nlm.nih.gov/?term=Helminen+HJ&cauthor_id=12375331
javascript:;
javascript:;
javascript:;
https://link.springer.com/journal/12325
https://link.springer.com/article/10.1007/s12325-016-0409-3#citeas
https://pubmed.ncbi.nlm.nih.gov/?term=Bartels+EM&cauthor_id=27007113
https://pubmed.ncbi.nlm.nih.gov/?term=Juhl+CB&cauthor_id=27007113
https://pubmed.ncbi.nlm.nih.gov/?term=Christensen+R&cauthor_id=27007113
https://pubmed.ncbi.nlm.nih.gov/?term=Hagen+KB&cauthor_id=27007113
https://pubmed.ncbi.nlm.nih.gov/?term=Hagen+KB&cauthor_id=27007113
https://pubmed.ncbi.nlm.nih.gov/?term=Danneskiold-Sams%C3%B8e+B&cauthor_id=27007113
https://pubmed.ncbi.nlm.nih.gov/?term=Dagfinrud+H&cauthor_id=27007113
https://pubmed.ncbi.nlm.nih.gov/?term=Dagfinrud+H&cauthor_id=27007113
https://pubmed.ncbi.nlm.nih.gov/?term=Lund+H&cauthor_id=27007113

Subramanian.

18.

19.

20.

21.

22.

23.

24.

25.

26.

217.

28.

29.

30.

www.ejbps.com |

Bierma-Zeinstra SM, Koes BW. Risk factors and
prognostic factors of hip and knee osteoarthritis. Nat
Clin Pract Rheumatol, 2007; 3: 78-85.

Boulay C, Tardieu C, Hecquet J, Benaim C,
Mouilleseaux B, Marty C, Prat-Pradal D, Legaye J,
Duval-Beaupere G, Pelissier J. 2006. Sagittal
alignment of spine and pelvis regulated by pelvic
incidence: standard values and prediction of
lordosis. Eur Spine J, 15: 415-422.

Boulay C, Tardieu C, Hecquet J, Benaim C,
Mouilleseaux B, Marty C, Prat-Pradal D, Legaye J,
Duval-Beaupere G, Pelissier J. 2006. Sagittal
alignment of spine and pelvis regulated by pelvic
incidence: standard values and prediction of
lordosis. Eur Spine J, 15: 415-422.

Lohmander LS, Gerhardsson de Verdier M, Rollof J,
Nilsson PM, Engstrom G. Incidence of severe knee
and hip osteoarthritis in relation to different
measures of body mass: a population-based
prospective cohort study. Ann Rheum Dis, 2009; 68:
490-6.

Heliovaara M, Mkel M, Impivaara 0, Knekt P,
Aromaa A, Sievers K. Association of overweight,
trauma and workload with coxarthrosis: a health
survey of 7217 persons. Acta Orthop Scand, 1993;
64: 513-8.

Karlson E, Mandl L, Aweh G (2003) Total hip
replacement due to osteoarthritis: the importance of
age, obesity, and other modifiable risk factors. Am J
Med, 114: 93-98.

Callaghan, Dunk Examination of the flexion
relaxation phenomenon in erector spinae muscles
during short duration slumped sitting. Clinical
Biomechanics, 2002: 17(5): 353-60.

Costa RA, Oliveira LM, Watanabe SH, Jones A,
Natour J. Isokinetic assessment of the hip muscles in
patients with osteoarthritis of the knee. Clinics (Sao
Paulo), 2010; 65(12): 1253-1259.

Jungmann, Michael C. Nevitt, Thomas Baum, Hans
Liebl, Lorenzo Nardo. Relationship of Unilateral
Total Hip Arthroplasty (THA) to Contralateral and
Ipsilateral Knee Joint Degeneration.

A Longitudinal 3T MRI Study from the
Osteoarthritis  Initiative ~ (OAIl).  Osteoarthritis
Cartilage, 2015 Jul; 23(7): 1144-1153.

Shakoor, Debra E. Hurwitz, Joel A. Block
Asymmetric knee loading in advanced unilateral hip
osteoarthritis. Arthritis and Rheumatism, 01 Jun
2003; 48(6): 1556-1561.

Sayre, Linda C. Li, Jacek A. Kopec, John M.
Esdaile, Sherry Bar, Jolanda Cibere. The Effect of
Disease Site (Knee, Hip, Hand, Foot, Lower Back or
Neck) on Employment Reduction Due to
Osteoarthritis Eric C, May 2010; 5(5): e10470.
Umeda, Miki, Nishii. Progression of osteoarthritis of
the knee after unilateral total hip arthroplasty:
Minimum 10-year follow-up study. Archives of
Orthopaedic and Trauma Surgery, 2008; 129(2):
149-54,

Vol 8, Issue 3, 2021.

31.

32.

33.

34.

35.

36.

ISO 9001:2015 Certified Journal |

European Journal of Biomedical and Pharmaceutical Sciences

Bennell, R.S. Hinman, B.R. Metcalf, R. Buchbinder,
J. McConnell, G. McCaoll, et al.

Efficacy of physiotherapy management of knee joint
osteoarthritis: a randomised, double blind, placebo
controlled trial Ann Rheum Dis, 2005; 64(6): 906-
912.

Wilson, K J Deluzio, M J Dunbar, G E Caldwell, C
L Hubley-Kozey. The association between knee
joint biomechanics and neuromuscular control and
moderate knee osteoarthritis radiographic and pain
severity. Osteoarthritis Cartilage, 2011 Feb; 19(2):
186-93.

Metcalfe, Stewart. The effect of osteoarthritis of the
knee on the biomechanics of other joints in the
lower limbs. March 2013, Bone and Joint
Journal, 95-B(3): 348-53.

Lin C, Lai K, Chou Y, Ho C. The effect of changing
the foot progression angle on the knee adduction
moment in normal teenagers. Gait & Posture, 2001;
14: 85-91.

Glass, Torner, Frey Law, Wang, Tang. The
relationship between quadriceps muscle weakness
and worsening of knee pain in the MOST cohort: a
5-year longitudinal study. teoarthritis Cartilage,
2013 Sep; 21(9): 1154-1159.

391


https://www.researchgate.net/profile/Jack-Callaghan
https://www.researchgate.net/scientific-contributions/Nadine-M-Dunk-39511887
https://www.researchgate.net/journal/Clinical-Biomechanics-0268-0033
https://www.researchgate.net/journal/Clinical-Biomechanics-0268-0033
https://www.ncbi.nlm.nih.gov/pubmed/?term=Jungmann%20PM%5BAuthor%5D&cauthor=true&cauthor_uid=25819583
https://www.ncbi.nlm.nih.gov/pubmed/?term=Nevitt%20MC%5BAuthor%5D&cauthor=true&cauthor_uid=25819583
https://www.ncbi.nlm.nih.gov/pubmed/?term=Baum%20T%5BAuthor%5D&cauthor=true&cauthor_uid=25819583
https://www.ncbi.nlm.nih.gov/pubmed/?term=Liebl%20H%5BAuthor%5D&cauthor=true&cauthor_uid=25819583
https://www.ncbi.nlm.nih.gov/pubmed/?term=Liebl%20H%5BAuthor%5D&cauthor=true&cauthor_uid=25819583
https://www.ncbi.nlm.nih.gov/pubmed/?term=Nardo%20L%5BAuthor%5D&cauthor=true&cauthor_uid=25819583
https://www.ncbi.nlm.nih.gov/entrez/eutils/elink.fcgi?dbfrom=pubmed&retmode=ref&cmd=prlinks&id=25819583
https://www.ncbi.nlm.nih.gov/entrez/eutils/elink.fcgi?dbfrom=pubmed&retmode=ref&cmd=prlinks&id=25819583
https://www.researchgate.net/scientific-contributions/Naoya-Umeda-2037957906
https://www.researchgate.net/profile/Hidenobu_Miki
https://www.researchgate.net/scientific-contributions/Takashi-Nishii-39632468
https://www.researchgate.net/journal/Archives-of-Orthopaedic-and-Trauma-Surgery-1434-3916
https://www.researchgate.net/journal/Archives-of-Orthopaedic-and-Trauma-Surgery-1434-3916
https://pubmed.ncbi.nlm.nih.gov/?term=Astephen+Wilson+JL&cauthor_id=21074628
https://pubmed.ncbi.nlm.nih.gov/?term=Deluzio+KJ&cauthor_id=21074628
https://pubmed.ncbi.nlm.nih.gov/?term=Dunbar+MJ&cauthor_id=21074628
https://pubmed.ncbi.nlm.nih.gov/?term=Caldwell+GE&cauthor_id=21074628
https://pubmed.ncbi.nlm.nih.gov/?term=Hubley-Kozey+CL&cauthor_id=21074628
https://pubmed.ncbi.nlm.nih.gov/?term=Hubley-Kozey+CL&cauthor_id=21074628
https://www.researchgate.net/profile/Andrew_Metcalfe4
https://www.researchgate.net/profile/Caroline_Stewart2
https://www.researchgate.net/journal/Bone-and-Joint-Journal-2049-4408
https://www.researchgate.net/journal/Bone-and-Joint-Journal-2049-4408
https://www.ncbi.nlm.nih.gov/entrez/eutils/elink.fcgi?dbfrom=pubmed&retmode=ref&cmd=prlinks&id=23973125
https://www.ncbi.nlm.nih.gov/entrez/eutils/elink.fcgi?dbfrom=pubmed&retmode=ref&cmd=prlinks&id=23973125

