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Perthes disease occurs in children between the age of 5-15 years and is characterized by varying
degrees of idiopathic avascular necrosis of the upper femoral epiphysis. It is followed by
spontaneous revascularization occurring over a period of time, i.e. 1.5 to 3 year during which period
the femoral head is at the risk of deformation. This disease is due to various predisposing factors i.e.
genetic, abnormal growth and development, environmental factors, trauma, transient synovitis,
abnormal venous damage & arterial block and infarction. In view of this, various immunological
aspects are considered to deliberate on unknown actiology of perthes disease.
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Attribution License, which permits unrestricted use, distribution and reproduction in any medium, provided the original work is
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INTRODUCTION

One of the rarest childhood disabling orthopaedic condition is
Perthes disease also called as Legg-Calve-Perthes disease that
generally affects the hip joint [1]. In other words, this is
considered to be one of the form of osteonecrosis [2]. In this
disease there is disrupted blood supply in the head of the femur
and this inadequate amount of blood supply leads to avascular
necrosis of femoral head [3]. The aetiology of this disease is
still unclear and is also referred as idiopathic [1-4]. With the
passage of time, when disease progresses, there is
fragmentation and destruction of the femoral head [3, 4]. In
short, this disease is characterized [3-7] on the basis of
following features:-

o Self-limiting disease especially seen in children in which
there is interruption of blood supply in femoral epiphysis
resulting in necrosis.

e Vascular occlusion is totally temporary and there is
complete re-vascularization of epiphysis which is
reported over a period of 2-4 years if the child is under 12
years of age at onset of the disease.

e During the process of re-vascularization, necrotic bone is
completely replaced by healthy new bone.

e In some children the disease heals without any sequelae
and consequently no treatment is needed in these
children.

*Corresponding author: Amit Gupta

e However, treatment of children is necessary in cases
where femoral head is likely to get deformed while
epiphyseal re-vascularization occurs. The single aim of
treatment in these cases is to prevent the femoral head
from getting deformed.

e Secondary degenerative arthritis is likely to develop in
mid-adult life, if femoral head gets deformed, this will
call for surgical intervention for correction and preventing
disability.

Therefore we need to understand what causes the femoral head
to get deformed and when during the evolution of the disease
irreversible deformation of the femoral head occurs.

Immunological Findings

Perthes disease, childhood disorder which affects only femur
head where blood supply becomes inadequate and then finally
results in necrosis [1-3]. One of the major symptoms observed
in this disease is hip/groin pain and this disease is normally
reported in the age group (4-10 years; mean 7 years). This
condition is very rarely reported in children (approximately 5
to 10 per 100,000 children), and more in boys as compared to
girls (ratio wise, 4 boys: 1 girls) [1, 3, 8,9].
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Fig 1 Comparative figure of Healthy and deformed femoral

In view of this, immunological approach related to this disease
has to be understood in order to minimize the pathological
changes to the femoral head and its deformation (Fig.1), by
early and appropriate intervention in this disease. Following are
the immunological studies already being done by various
researchers.

e One of the immunological studies was conducted related to
hip stiffness and chondrolysis in Perthes' disease [10].
Actually, chondrolysis was observed only in children who
were > 10 years old, with a totally a vascular epiphysis in
the stage of fragmentation. In this study, researchers
claimed about the presence of plasma cells in perivascular
spaces, enhancement of circulating immunoglobulins and
also observing lymphocytes in synovial tissue [10-12] as
well. So, this gives some evidence about immunological
aspects of Perthes disease.

¢ Genetic aspect of inflammatory mediators will be reported
in Perthes patients. Comparative distribution of genotype
with respect to control and Perthes patient groups which
revealed that IL-6 G-174C/G-597A polymorphisms,
heterozygote subjects were significantly over expressed in
control group [13, 14]. In view of this, one of the cytokines
i.e. IL-6 protein level in proper amount which played an
important role in the regulation of inflammatory process in
Perthes disease.

e Immunoglobulins (IgM and IgG) in serum were
significantly higher when observed in both boys and girls
suffering with Perthes disease as compared to control. In
addition, there is no significant difference in IgA values
when observed in both the groups [15].

e Immunogenetically factors have been implicated in Perthes
disease etiology but those genes that are responsible for
causing this disease are not identified. One of the studies
reported one missense mutation i.e. p.G1170S in type II
collagen gene (COL2A1) which is observed in Japanese
family with autosomal dominant hip disorder i.e. Perthes
disease and showing considerable intra-familial phenotypic
variation [16].

e Some of these studies related to Perthes disease are
generally associated with anticardiolipin antibodies and
factor V leiden [17, 18]. In addition, this disease also
caused due to abnormal somatomedin levels and also
reported because of deficiency of proteins (C and S);
Antithrombin III etc. In contrast, this disease is also
associated with thromobophilia but these studies are still
controversial [19-23].

e In Perthes disease, there is significant enhancement of
proteins which includes complement factor H, complement
C4-B, heptoglobin and Ig lambda-2 chain C regions,

apolipoprotein F but lower levels of apolipoprotein E,
apolipoprotein C-III, S100-A8, S100-A9 and prothrombin
as compared to control ones [24-26]. These complements
along with coagulation cascades including abnormal lipid
metabolism may be involved in the pathogenesis of this
disease.

As far as cell therapy is concerned, mesenchymal stem cells
[27, 28] are one of ideal source of cell therapy in bone and joint
diseases especially osteonecrosis of femoral head.

Pathological Studies

Pathologically, the disease progresses through four stages and
these are reflected by the X-rays and magnetic resonance
imaging (MRI) scans.

e [Initially, stage of synovitis [29], which lasts for 2 to 3
weeks, produces an irritable hip syndrome. The X-rays
are negative at this time.

e Subsequently there is stage of avascularity which lasts
for 2 to 3 months, during this time, femoral head
necrosis [30] occurs.

e Fragmentation changes of the capital femoral epiphysis
can occur at this stage. Once the avascular event has
occurred, femoral head revascularizes and the process
will heal, resulting in the stage of revascularization [31].

e The critical issue is the degree of deformation of the
normally spherical femoral head before complete
healing occurs.

e The healing phase lasts approximately 2 years, at which
time only residual deformity remains as the permanent
marker of the disease.

Diagnosis and Treatment

Diagnosis as well as confirmation of this disease [9, 32] is
demonstrated through X-rays (flattened, and later fragmented,
femoral head). In addition, bone scan or MRI may be useful for
diagnosis purposes.

If perthes disease is reported late in children, affected leg may
become shorter as well as thinner as compared to unaffected
one. X-Raysare also useful to ascertain the stages of disease
(Grade I to Grade IV). Treatment whether conservative or
surgical, depends upon stages of disease [9, 32].

In the acute stage, the affected lower extremity is immobilized
in skin traction. Hip joint may be mobilized when pain and
spasm decreases. In grade I or II of this disease, no other
treatment is required. In grade III and grade IV of the disease,
if head of the femur is not deformed, it is contained inside the
acetabulum by maintaining the hip in abduction. This is done
by a plaster, splint or by appropriate surgery. In grade III and
grade IV of the disease, if head of the femur is deformed, no
treatment is possible. Later the disease may progress into
Osteoarthritis of hip and will need surgical intervention.

Physiotherapy may be done carefully, with aim of increasing
range of motion of affected hip along with strengthening of
appropriate muscles so that patient can be functionally
independent. Other physiotherapeutic interventions include
reduction of muscular spasm, prevention of contractures and
ambulation with appropriate splints. The child needs functional
training, balance training and appropriate weight bearing
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ambulation. If pain is felt on weight bearing, ischial weight-
bearing brace may be given.

Prognosis

In general, prognosis is good for younger children, whereas
many of those diagnosed after age 9 require total hip
replacement in their forties or fifties. The treatment related to
this disease for the older child with an already deformed hip is
still highly controversial. — Analgesia and modification of
activities are often sufficient, but hospitalization for bed rest
and short periods of traction are sometimes necessary [33, 34].
Wheelchair use and crutch walking should be discouraged in
order to avoid unnecessary joint stiffness and contracture. Once
joint irritability has subsided, which usually takes about 3
weeks, movement is encouraged, particularly cycling and
swimming. Symptomatic treatment helps in controlling pain (if
necessary by further spells of traction), gentle exercise to
maintain movement and regular reassessment. During
asymptomatic periods, child is allowed out and he may also do
some light sport activities but strenuous activities are avoided
[34-36].

Normally, prognosis is considered as short term (related to
femoral head deformity at the completion of the healing stage)
and long term (potential for osteoarthritis of the hip as an
adult). Risk factors in short term prognosis as shown in Fig.2.

Short term prognosis

Extensive femoral
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Fig 2 Short term prognosis of Perthes disease

In long term prognosis, it has been seen that it is a worse
condition for those patients with metaphyseal defects, where
this disease will developed later in childhood (age >10 years).
It is also reported that in absence of optimal treatment or
planning there will be deformation of femoral head along with
residual deformity; also degenerative arthritis is reported in
almost 100% of these patients.

CONCLUSION

Perthes disease is considered as multifactorial condition, as it is
caused through various combinations i.e. environmental and
genetic factors. This disease also shows to be one of the most
controversial conditions that are reported in children as its
etiology, including repetitive microtrauma, skeletal retardation,
inflammation and vascular insufficiency and pathophysiology
remains ambiguous.

References

1. Kim HK. Pathophysiology and new strategies for the
treatment of Legg-Calve-Perthes disease. Journal of
Bone and Joint Surgery American 2012; 94 (7): 659-
669.

2.

10.

11.

12.

13.

14.

15.

16.

17.

18.

Lieberman JR, Berry DJ, Mont MA, et al. Osteonecrosis
of the hip: management in the 21st century. Instr Course
Lect 2003; 52:337-55.

Tripathy SK, Goyal T, Sen RK. Management of femoral
head osteonecrosis: Current concepts. Indian J Orthop
2015; 49(1): 28-45.

Baksi DP. Treatment of osteonecrosis of the femoral
head by drilling and muscle-pedicle bone grafting. J
Bone Joint Surg Br. 1991; 73:241-245.

Yoo MC, Kim KI, Hahn CS, Parvizi J. Long term follow
up of vascularized fibular grafting for femoral head
necrosis. Clin Orthop Relat Res. 2008; 466: 1133-1140.
Aldridge JM, Urbaniak JR. Vascularized fibular grafting
for osteonecrosis of the femoral head with unusual
indications. Clin Orthop Relat Res. 2008; 466: 1117-
1124.

Eisenschenk A, Lautenbach M, Schwetlick G, Weber U.
Treatment of femoral head necrosis with vascularized
iliac crest transplants. Clin Orthop Relat Res. 2001;
386:100-105.

Sugano N, Atsumi T, Ohzono K, Kubo T, Hotokebuchi
T, Takaoka K. The 2001 revised criteria for diagnosis,
classification, and staging of idiopathic osteonecrosis of
the femoral head. J Orthop Sci. 2002; 7:601-605.

Kim HK, Herring JA. Pathophysiology, classifications,
and natural history of Perthes disease. Orthopedic
Clinics of North America 2011; 42 (2): 285-295.

Joseph B, Pydisetty RK. Chondrolysis and the stiff hip
in Perthes' disease: an immunological study. J Pediatr
Orthop 1996; 16(1): 15-19.

McNulty A, Rothfusz N, Leddy H, Guilak F. Synovial
fluid concentrations and relative potency of interleukin-1
a and f in cartilage and meniscus degradation. J Orthop
Res 2013; 31: 1039-1045.

Hochbergs P, Eckerwall G, Egund N, Jonsson K,
Wingstrand H. Synovitis in Legg-Calve-Perthes disease.
Evaluation with MR imaging in 84 hips. ActaRadiol
1998; 39(5):532-537.

Hulkkonen J, Pertovaara M, Antonen J, Pasternack A,
Hurme M. Elevated interleukin-6 plasma levels are
regulated by the promoter region polymorphism of the
IL6 gene in primary Sjogren’s syndrome and correlate
with the clinical manifestations of the disease.
Rheumatology (Oxford) 2001; 40(6):656-661.

Terry CF, Loukaci V, Green FR. Cooperative influence
of genetic polymorphisms on interleukin 6
transcriptional regulation. J Biol Chem. 2000;
275(24):18138-44.

Joseph B. Serum immunoglobulins in Perthes disease.
The Journal of Bone and joint surgery 1991; 73B (3):
509-510.

Kannu P, Irving M, Aftimos S, Savarirayan R. Two
Novel COL2A1 Mutations Associated with a Legg-
Calve-Perthes Disease-like Presentation. Clin Orthop
Relat Res 2011; 469(6): 1785-1790.

Sanders LLO, Braga Jinior MB, Cima CWM, Mota
RMS, Pardini MIMC, Rabenhorst SHB. Leiden's V-
factor in Legg-Calvé-Perthes disease. Acta Ortopedica
Brasileira 2009; 17 (2):40-42.

Glueck CJ, Tracy T, Wang P. Legg-calve-perthes
disease, venous and arterial thrombi, and the factor V

20353 |Page



Amit Gupta et al,, Clinical Implications And Immunological Findings of Perthes Disease: Review

19.

20.

21.

22.

23.

24.

25.

26.

27.

leiden mutation in a four-generation kindred. Journal of
Pediatric Orthopaedics. 2007; 27(7):834-837.

Glueck CJ, Glueck HI, Greenfield D, et al. Protein C and
S deficiency, thrombophilia, and hypofibrinolysis:
pathophysiologic causes of Legg-Perthes disease.
Pediatric Research 1994; 35(4): 383-388.

Eldridge J, Dilley A, Austin H, et al. The role of protein
C, protein S, and resistance to activated protein C in
Legg-Perthes disease. Pediatrics 2001; 107(6):1329-
1334.

Glueck CJ, Crawford A, Roy D, Freiberg R, Glueck H,
Stroop D. Association of antithrombotic factor
deficiencies and hypofibrinolysis with Legg-Perthes
disease. Journal of Bone and Joint Surgery American.
1996; 78(1): 3-13

Koo KH, Song HR, Ha YC, et al. Role of thrombotic
and fibrinolytic disorders in the etiology of Perthes’
disease. Clinical Orthopaedics and Related Research
2002; 399:162-167.

Balasa VV, Gruppo RA, Glueck CJ et al. Legg-Calve-
Perthes disease and thrombophilia. Journal of Bone and
Joint Surgery American 2004; 86(12):2642-2647.

John T, Stahel PF, Morgan SJ, Schulze-Tanzil G. Impact
of the complement cascade on posttraumatic cartilage
inflammation and degradation. HistolHistopathol 2007,
22(7):781-790.

Wang Q, Rozelle AL, Lepus CM, Scanzello CR, Song
JJ, Larsen DM, et al. Identification of a central role for
complement in osteoarthritis. Nat Med. 2011;
17(12):1674-1679.

Liu R, Fan L, Wang K, Miao W, Song Q, Dang X, Gao
H, Bai C. Comparative study of serum proteomes in
Legg-Calve-Perthes disease. BMC MusculoskeletDisord
2015; 16: 281.

Fan ZX, Lu Y, Deng L, Li XQ, Zhi W, Li-Ling J, Yang
ZM, Xie HQ. Placenta- versus bone-marrow-derived
mesenchymal cells for the repair of segmental bone
defects in a rabbit model. FEBS J. 2012; 279(13): 2455-
2465.

28.

29.

30.

31.

32.

33.

34.

35.

36.

Ahren BJ, Schaer TP, Terkhorn SP, Jackson KV, Mason
NJ, Hankenson KD. Evaluation of equine peripheral
blood apheresis product, bone marrow, and adipose
tissue as sources of mesenchymal stem cells and their
differentiation potential. Am J Vet Res. 2011; 72:127-
133.

Neal DC, OBrien JC, Burgess J, Jo C, Kim HK.
Quantitative assessment of synovitis in Legg-Calvé-
Perthes disease using gadolinium-enhanced MRI. J
Pediatr Orthop B 2015; 24(2): 89-94.

Johannesen J, Briody J, McQuade M, Little DG, Cowell
CT, Munns CF. Systemic effects of zoledronic acid in
children with traumatic femoral head avascular necrosis
and Legg-Calve-Perthes disease. Bone 2009; 45 (5):
898-902.

Demko J, McLaughlin R. Developmental orthopedic
disease. Vet Clin North Am Small AnimPract 2005; 35
(5): 1111-1135.

Mazloumi SM, Ebrahimzadeh MH, Kachooei AR.
Evolution in diagnosis and treatment of Legg-Calve-
Perthes disease. Arch Bone Jt Surg 2014; 2(2): 86-92.
Fisher RL, Roderique JW, Brown DC, Danigelis JA,
Sziklas JJ. The relation-ship of isotopic bone imaging
findings to prognosis in Legg-Perthes disease. Clin
Orthop Relat Res. 1980; 23-29.

Joseph B. Prognostic factors and outcome measures in
Perthes disease. Orthop Clin North Am 2011; 42(3):303-
315.

Joseph B, Verghese G, Mulpuri K et al. Natural
evolution of Perthes disease, A study of 610 children
under 12 years of age at disease onset. J Paediatric
Orthop 2003; 23: 590.

Joseph B, Mulpuri K, Verghese G. Perthes disease in
adolescent. J Bone Joint Surg Br 2001; 83:715.

How to cite this article:

Amit Gupta et al.2017, Clinical Implications And Immunological Findings of Perthes Disease: Review. Int J Recent Sci Res.
8(9), pp. 20351-20354. DOL: http://dx.doi.org/10.24327/ijrsr.2017.0809.0877

skeosk skosk skok ok

20354 |Page



