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Irritable Hip

Clinical Article

Irritable Hip in Childhood:
Possible role of calcium pyrophosphate?

Arthur Galea, MD, AFRCSEd.

Abstract

The cause of irritable hip in children has so far eluded in depth in-
vestigation.   We present the case of a four-year-old boy with a limp.
Ultrasound guided aspiration of the affected hip joint revealed cal-
cium pyrophosphate crystals.  The symptoms settled with rest and
oral anti-inflammatory agents.  Could crystal deposition disease be
one of the causes of irritable hip in this young age group? Int Pediatr.
2002;17(4):213-215.
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Introduction

The child with a limp and without a history of  injury
is a common problem in accident and emergency
departments.  Limping is never normal and few parents
tolerate the problem long before seeking medical
attention.  In a recent study,1 the main diagnosis was
irritable hip/transient synovitis in 39.5% while Perthes�
disease accounted for 2%.  Forty-percent had a preceding
illness.  Most of  the children were treated in the accident
and emergency Department.  The cause of  irritable hip
has so far eluded detailed investigation.   We present an
interesting case of  a four year-old boy who presented
with a limp to the Accident and Emergency Department
at a District General Hospital.

Case Report

A four-year-old was presented with a two-day history
of  pain in the right groin and a limp.  There was no
history of  a preceding illness.  The pain started as a
mild discomfort but became progressively worse, limiting
his activities.  He was the only child in the family and
there was no relevant personal or family history.

On examination, he looked well and was febrile.  The
right hip was held in slight flexion and external rotation,
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and he was tender in the groin.  The movements of  the
right hip were only limited towards the extremes of
extension and external rotation.  There were no systemic
signs of  other rheumatological disease or a septic focus.

X-rays, which included an antero-posterior view of
the pelvis and a frog lateral, showed no bone
abnormalities suggestive of  Perthes� disease,
osteomyelitis, neoplasms, or hip joint effusion.  The
white cell count was 9.4 and the ESR was 16mm in the
first hour.

The working diagnosis was that of  transient synovitis.
At ultrasonography, 8mls of  a cloudy yellow fluid were
aspirated.  The Gram stain and culture were negative.
However, calcium pyrophosphate crystals in the
presence of  lymphocytes and macrophages were found
at cytology.

His symptoms settled overnight after aspiration, rest
and non-steroidal analgesics.  He was reviewed in the
outpatient clinic ten days later; his symptoms had
subsided completely and he had normal pain free
movement of  the right hip and a normal gait.

Discussion

The etiology of  transient synovitis is still unknown,
but the natural history is that of  a self-limiting disorder
with no residual sequelae.  Recurrence is possible.  Most
cases can be managed with bed rest at home and
administration of  a non-steroidal anti-inflammatory
medication.

The differential diagnosis includes trauma, infection,
neoplasia and inflammatory, congenital, neuromuscular
or developmental disorders.  A single test for
discrimination between these conditions is currently not
available.  Several protocols for the investigation of  the
child with a limp have been suggested.2-5

Biochemically, elevation of  the erythrocyte
sedimentation rate and of  the C-reactive protein are
important in differentiating septic arthritis from transient
synovitis.6 The combination of  an erythrocyte
sedimentation rate of more than 20 mm/hr and/or a
temperature of more than 37.5 C identified 97% of all
cases of  septic arthritis of  the hip.7

Ultrasound as a primary investigation is
encouraged,4,8-12 especially with the hip extended and
abducted.13  An effusion is suggested by an increased
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anterior capsule distance (more than 2-4 mm and a side
difference of  more than 2 mm)14,15 or by a change in
appearance of  the hip capsule (a bulging convex
appearance when fluid is present compared to a concave
capsule that parallels the long axis of  the femoral neck
in the absence of an effusion).16  Because of an
asymptomatic synovitis in the contralateral hip in 25%
of  cases,17 a comparison with age-related normal values
is important.  Reliance on the echopatterns emitted by
the various constituents of  the effusion (sterile, purulent
or hemorrhagic) is not to be encouraged because of
variations in interpretation.18-20

The finding of  calcium pyrophosphate crystals in
the synovial fluid of  this child has several implications
on the possible etiology of  transient synovitis.  About
15% of  children will suffer from a recurrence of
transient synovitis.21  Recurrences of  calcium
pyrophosphate deposition (CPPD) disease in a much
older age group are well known and are adequately
managed by rest and non-steroidal anti-inflammatory
agents.  The same management seems to work very well
for patients with irritable hip.

It is estimated that about 5% of the adult population
has deposits of  calcium pyrophosphate crystals in the
knees and that prevalence increases with age.  The clinical
presentation is variable, from pseudogouty forms,
pseudorheumatoid arthritis or secondary degenerative
joint disease, to asymptomatic cases (20%).22  In the
systematic evaluation, family history should be sought
(primary form), and metabolic diseases such as gout,
diabetes, hemochromatosis, hyperparathyroidism and
hypothyroidism (secondary form) should be ruled out.

Though CPPD is prevalent in older generations,
certainly above the second decade, early-onset
osteoarthritis and chondrocalcinosis are linked to
chromosome 8q23,24 and chromosome 5p.25,26  A
syndrome of  chondrocalcinosis associated with
recurrent childhood seizures is linked to chromosome
5p.23   Several recent reports show CPPD crystal disease
occurring in association with Gitelman syndrome, the
hypocalcuric-hypomagnesaemic variant of  Bartter
syndrome.26

The concentration of  CPPD per ml of  fluid and
the total mineral content per joint were greater early on
in the acute stage of  the synovitis than during the
recovery phase.27  The importance of  concentration of
crystals in the generation of  the synovitis may explain
the finding that following aspiration of  the hip joint
effusion, capsular distension was significantly and
permanently lower when compared to the non-aspirated
cases.28  It is well known that damage to the articular
cartilage is a precipitant for further recurrences of
CPPD.29-31

In an in vivo study, inflammation due to the CPPD
crystals was maximal at about 9 hours following the start
of  the attack.32  Inflammatory cells appearing at around
this time played a major part in dissolving the crystals,
as did a change in pH and pyrophosphate activity.  CPPD
crystals also reduce greatly in number if  the synovial
fluid sample is left to stand overnight prior to being
examined.33  The fact that we found crystals in our
sample may be related to the prompt aspiration of  the
joint as well as the prompt examination of  the synovial
fluid.  The larger crystal size associated with acute attacks
of CPPD27 could account for the finding of these
crystals in our sample.

Is it possible that CPPD crystals were not previously
detected in the synovial fluid of  these children because,
in view of  the very young age, they were not specifically
looked for?  Ultrasound of  the hip joint in patients with
irritable hip may have been delayed while observing the
child with routine blood tests and plain radiographs; a
sample of  synovial fluid then obtained did not contain
crystals because they had dissolved by the inflammatory
cells.

The discovery of  CPPD crystals in the synovial fluid
aspirate of  a four-year-old child presenting with transient
synovitis/irritable hip is a provocative and possibly an
important one.  Could crystal deposition disease be one
of  the causes for synovitis in this young age group?

References

1. Fischer SU, Beattie TF. The limping child: epidemiology,
assessment and outcome. J Bone Joint Surg Br. 1999;81(6):1029-
34.

2. Alexander JE, Seibert JJ, Aronson J, et al. A protocol of  plain
radiographs, hip ultrasound, and triple phase bone scans in the
evaluation of  the painful pediatric hip. Clin Pediatr .
1988;27(4):175-81.

3. Castriota-Scanderbeg A, Orsi E, De Micheli V, Pedrazzi G,
Letico M, Coppi M. Ultrasonography in the diagnosis and
follow-up of  hip pain in children. Radiol Med. 1993;86(6):808-
14.

4. Bickerstaff  DR, Neal LM, Booth AJ, Brennan PO, Bell MJ.
Ultrasound examination of  the irritable hip. J Bone Joint Surg
Br. 1990;72(4):549-53.

5. Fink AM, Berman L, Edwards D, Jacobson SK. The irritable
hip: immediate ultrasound guided aspiration and prevention
of  hospital admission. Arch Dis Child. 1995;72(2):110-3.

6. Eich GF, Superti-Furga A, Umbricht FS, Willi UV. The painful
hip: evaluation of  criteria for clinical decision-making. Eur J
Pediatr. 1999;158(11):923-8.

7. Del Beccaro MA, Champoux AN, Bockers T, Mendelman PM.
Septic arthritis versus transient synovitis of  the hip: the value
of  screening laboratory tests. Ann Emerg Med. 1992;21(12):1418-
22.

8. Waters E. Toxic synovitis of  the hip in children. Nurse Pract.
1995;20(4):44-6,48,51.

9. Rodgers AB, Corbitt SL. High-resolution hip ultrasound in the
limping child. In: Alexander JE, Seibert JJ, Glasier CM,
Williamson SL, Aronson J, McCarthy RE. J Clin Ultrasound.
1989;17(1):19-24.



215International Pediatrics/Vol. 17/No. 4/2002

Irritable Hip

10. Kallio P, Ryoppy S, Jappinen S, Siponmaa AK, Jaaskelainen J,
Kunnamo I. Ultasonography in hip disease in children. Acta
Orthop Scand. 1985;56(5):367-71.

11. Mayekawa DS, Ralls PW, Kerr RM, Lee KP, Boswell WD Jr,
Halls JM. Sonographically guided arthrocentesis of  the hip. J
Ultrasound Med. 1989;8(12):665-7.

12. Bickerstaff  DR, Neal LM, Brennan PO, Bell MJ. An
investigation into the etiology of  irritable hip. Clin Pediatr.
1991;30(6):353-6.

13. Chan YL, Cheng JC, Metreweli C. Sonographic evaluation of
hip effusion in children. Improved visualization with the hip in
extension and abduction. Acta Radiol. 1997;38(5):867-9.

14. Nimityongskul P, McBryde AM Jr, Anderson LD, Crotty JM.
Ultrasonography in the management of  painful hips in children.
Am J Orthop. 1996;25(6):411-4.

15. Adam R, Hendry GM, Moss J, Wild SR, Gillespie I.
Arthrosonography of  the irritable hip in childhood: a review
of  one year�s experience. Br J Radiol. 1986;59(699):205-8.

16. Alexander JE, Seibert JJ, Aronson J, et al. A protocol of  plain
radiographs, hip ultrasound, and triple phase bone scans in the
evaluation of  the painful pediatric hip. Clin Pediatr .
1988;27(4):175-81.

17. Ehrendorfer S, LeQuesne G, Penta M, Smith P, Cundy. Bilateral
synovitis in symptomatic unilateral transient synovitis of  the
hip: an ultrasonographic study in 56 children. Acta Orthop Scand.
1996;67(2):149-52.

18. Dorr U, Zieger M, Hauke H. Ultrasonography of  the painful
hip. Prospective studies in 204 patients. Pediatr Radiol.
1988;19(1):36-40.

19. Baunin C, Moreno P, Clement JL, Railhac JJ, Cahuzac JP. Value
of  ultrasonics in painful hip in children. Chir Pediatr .
1986;27(2):75-8.

20. Miralles M, Gonzalez G, Pulpeiro JR, et al. Sonography of  the
painful hip in children:  500 consecutive cases. AJR
1989;152(3):579-82.

21. Taylor GR, Clarke NM. Recurrent irritable hip in childhood. J
Bone Joint Surg Br. 1995;77(5):748-51.

22. Rodriguez Ruiz T, Romeo Valiente JM, Gracia Ballarin R,
Rosello Pardo R. Chondrocalcinosis: a diagnostic-therapeutic
approach. Presentation of  10 clinical cases. Aten Primaria.
1989;6(6):409-14.

23. McCarthy GM. Calcium crystals and cartilage damage. Curr
Opin Rheumatol. 1996;8(3):255-8.

24. Baldwin CT, Farrer LA, Adair R, Dharmavaram R, Jimenez S,
Anderson L. Linkage of  early-onset osteoarthritis and
chondrocalcinosis to human chromosome 8q. Am J Hum Genet.
1995;56(3):692-7.

25. Andrew LJ, Brancolini V, de la Pena LS, et al. Refinement of
the chromosome 5p locus for familial calcium pyrophosphate
dihydrate deposition disease. Am J Hum Genet. 1999;64(1):136-
45.

26. Fam AG. What is new about crystals other than monosodium
urate? Curr Opin Rheumatol. 2000;12(3):228-34.

27. Swan A, Heywood B, Chapman B, Seward H, Dieppe P.
Evidence for a causal relationship between the structure, size,
and load of  calcium pyrophosphate dehydrate crystals, and
attacks of  pseudogout. Ann Rheum Dis. 1995;54(10):825-30.

28. Kesteris U, Wingstrand H, Forsberg L, Egund N. The effect
of  arthrocentesis in transient synovitis of  the hip in the child:
a longitudinal sonographic study. J Pediatr Orthop. 1996;16(1):24-
9.

29. Ishikawa K, Masuda I, Ohira T, Yokoyama M. A histological
study of  calcium pyrophosphate dihydrate crystal-deposition
disease. J Bone Joint Surg Am. 1989;71(6):875-86.

30. Fam AG. Calcium pyrophosphate crystal deposition disease and
other crystal deposition diseases. Curr Opin Rheumatol.
1992;4(4):574-82.

31. Bardin T. Mechanism of  crystal deposition in the joints. Rev
Prat. 1994;44(2):155-60.

32. Sakamoto H. The solubility of  calcium pyrophosphate dihydrate
crystals. Nippon Seikeigeka Gakkai Zasshi. 1995;69(7):484-92.

33. Kerolus G, Clayburne G, Schumacher HR Jr. Is it mandatory
to examine synovial fluids promptly after arthrocentesis?
Arthritis Rheum. 1989;32(3):271-8.

© Miami Children’s Hospital 2002


