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Radiological changes of
short and flat bones in
primary hypertrophic
osteoarthropathy
Hypertrophic osteoarthropathy (HO) is de-
fined as a syndrome characterised by finger
clubbing and periostosis of long bones.1 It is
classified into primary (PHO) and secondary
hypertrophic osteoarthropathy (SHO).2

To establish the HO diagnosis, finger club-
bing and periostosis of long bones must be
present.2

Cases of PHO have not been frequently
reported in the medical literature.3 HO cases
have recently been more described, since HO
was classified into the bone and cartilage
group of diseases according to the interna-
tional classification of rheumatic diseases.4

We formed a large group of patients in
whom changes of flat bones were found. The
analysis was based on a group of patients with
PHO from 1970 to 1996. Over 26 years, a
total of 76 patients was enrolled in the study.
There were five female (6.5%) and 71 male
(93.5) patients. Their age ranged from 18 to
64 years (mean age 43).

Radiological examination of short and flat
bones (pelvis, vertebral column, ribs, ster-
num, clavicle, skull, hand, and foot) was per-
formed in all the patients. A more or less pro-
nounced periostosis of long bones was found
in all the patients.

Periostitis was mainly evident in diaphysis,
metaphysis and epiphysis with the irregular
configuration of bones and extremities.

The localisation of periostosis was in cal-
varia, where the periostal reaction was present
across the whole surface (figs 1 and 2).

It was evident in the clavicular ribs (pelvis,
os ilium, os ischii, foramen opturatum, pubic
bone) (figs 3 and 4), radially in os navicularis
carpi (fig 5), patella (fig 6), carpal bones (fig
6), and metatarsal bones (fig 7).

In the terminal phalanges of fingers and
toes, a clear acroosteolisis was found in 52
patients (78.4%) (fig 8).

PHO is defined as a syndrome character-
ised by finger clubbing and periostosis of long
bones.1 Data and this definition indicate that
periostal reaction manifests very rarely in
short and flat bones.1–3 5 In our study, the
skeleton of 76 patients was radiologically
examined and periostal reaction in short and
flat bones found in 14 patients (18.5%). It
was developed in many flat bones (calvaria,
clavicula, scapula, pelvis - os ilium, os ischii,
pubic bone, patella, small bones of the hand,
foot and vertebral column skeleton).

Nevertheless, periostal reaction is not so
pronounced in short and flat bones, as it is in
long bones, and thus it should be “searched
for”. It has been reported by only a few
authors,3 while many others have not re-
corded it.6

Acroosteolysis is almost a regular phenom-
enon in terminal phalanges of the fingers and
thumbs of hands and feet in cases when PHO
was present for more than 10 years. Some
authors have already described this, but in
individual patients.7

In conclusion, it should be pointed out that
periostal reaction can develop not only in
long bones, but also in short and flat bones
more often than it has been presumed.
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Figure 1 Periostosis of calvaria.

Figure 2 Periostosis of calvaria (laterolateral
view).

Figure 3 Periostosis in ilium to the left,
foramen opturatum contralaterally, tuber ossis
ischii and small trochanter.

Figure 4 Periostosis visible in the foramen
opturatum to the right, and more pronounced
osteoporosis is evident parallel with acetabulum
and femur head.

Figure 5 Periostal layers in the distal part of
radius, ulna, and metacarpal bones, and os
naviculare.

Figure 6 Periostosis of tibia, fibula and patella
(more pronounced in the left leg).

Figure 7 Periostal layers in the metacarpal
bones.

Figure 8 Distal phalanges are rumpled.
Periostosis is developed across the whole surface,
and it is most pronounced in the basis of the
distal phalange that tends to be connected to the
one on the top. Acroosteolysis in the distal part of
I, II, and IV phalange of the left foot and first
four toes of the right foot.
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Chondrocalcinosis and
Gitelman’s syndrome. A
new association?
Calcium pyrophosphate dihydrate (CPPD)
deposition disease is in most cases idiopathic,
but there are familial forms and others in
connection with metabolic disease.1 One of
the metabolic associations is with hypomag-
nesaemia, frequently because of Bartter’s
syndrome (BS).2 Another cause of hypomag-
nesaemia is Gitelman’s syndrome (GS),3 a
hypocalciuric variant of BS. Recent studies
confirm that these are diVerent processes,
with diverse molecular bases that explain the
clinical and analytical findings characteristic
of each one of them.4 We present the case of a
patient with chondrocalcinosis (CC) and
pseudogout in whose study hypomagnesae-
mia secondary to GS is detected. In our
search of the Medline database, we have not
found reports of a similar association. How-
ever, reading of some of the CC and BS cases
leads us to think that we are actually dealing
with patients whose GS had not been
diagnosed.5–7

The patient is a 43 year old woman without
pathological antecedents who consulted be-
cause of a four year history of bilateral
mechanic knee pain with episodes of acute
arthritis that remitted days after treatment
with non-steroidal anti-inflammatory drugs.
During four years of follow up she presented
with three acute episodes of arthritis affecting
the right knee, the left knee, and the right
ankle respectively. On one occasion, knee
arthrocentesis was carried out and intracellu-
lar CPPD crystals were observed in the syno-
vial fluid. Radiographs showed chondrocalci-
nosis in the knees (fig 1) and pubic symphisis.
Table 1 shows the most significant laboratory

parameters. The complete blood cell count,
hepatic function, serum iron, ferritin, total
iron binding capacity, thyroid and parathy-
roid hormones, and urine analysis were
normal.

The patient was normotensive, she denied
intake of alcohol, diuretics or any other drugs,
she did not have an inadequate diet, and she
did not present with any history of vomiting,
diarrhoea, tetany, cramps or weakness. Other
causes of hypomagnesaemia were excluded
and her mother, brother and two children
underwent analytic studies. The 83 year old
mother had mild hypomagnesaemia and
metabolic alkalosis. The 55 year old brother
had mild hypokalaemia with serum magne-
sium in the lower limit of normality. The 18
year old son had normal values and the 24
year old daughter had mild hypokalaemia
with serum magnesium in the lower limit of
normality. The rest of the parameters and
radiographs of knees, pelvis, and wrist were
normal. With these data, the patient was
diagnosed GS with autosomal dominant
transmission and variable phenotypic expres-
sion. Oral magnesium lactate treatment (6
mmol/day of elemental magnesium) was
started with acceptable gastrointestinal toler-
ance and mild rise of serum magnesium (0.65
mmol/l) and potassium (3.6 mmol/l) concen-
trations. After magnesium treatment the val-
ues of plasmatic aldosterone and renin were
normal. After the start magnesium supple-
mentation the patient has not had any new
episodes of acute arthritis.

Arthropathy because of CPPD deposition
disease has been described in patients with
hypomagnesaemia of renal origin2 8 9 or sec-
ondary to BS.10 11 Clinical findings in these
cases include CC and recurrent episodes of
pseudogout,1 but chronic pyrophosphate ar-
thropathy has been also reported.12 GS is a
primary renal tubular disorder and it is
considered to be a hereditary variant of BS,
its diagnosis being based on the following cri-
teria: (a) hypomagnesaemia of renal origin,
(b) hypokalaemia of renal origin, and (c)
hypocalciuria.13 Other findings in these pa-
tients are normotension or hypotension,
metabolic alkalosis, hyper-reninaemic hyper-
aldosteronism and tendency to reduced
sodium and plasmatic chloride with inappro-
priate excretion of sodium and chloride.14

Data in favour of GS diagnosis instead of
the classic BS are the age of presentation
(adults), lack of frank polyuria, hypocalciuria,
and hypomagenesaemia.15 Classic BS and GS

are throught to represent distinct tubular dis-
orders: specifically a Henle loop defect in the
former and a distal tubule defect in the
latter.14 Two types of genetic transmission
have been suggested in GS, one with
autosomal recessive inheritance presenting
with frequent tetanic episodes and lower
plasma potassium and magnesium concen-
trations, and one with autosomal dominant
inheritance with high phenotypic variability,
without tetany and with not so low concen-
trations of potassium and magnesium.13 The
treatment includes potassium and magne-
sium supplementation, but the use of
spironolactone has also been suggested.14 In
some patients with CC secondary to hy-
pomagnesaemia, a CC decrease has been
observed after continuous treatment with
magnesium.7–9 In the present case report good
results have been obtained with oral magne-
sium supplementation.

Since its first description by Bauer in
1979,10 30 patients with BS and CC have
been reported. On our review of the Medline
literature we did not find any reference to
association between CC and GS. It is
probable that many of the patients reported
as BS actually have GS, as authors do not
usually report the data of calciuria.4 The
patients reported with both CC and BS have
hypomagnesaemia. Some of them also
present with hypokalaemia, hypocalciuria,
and hypermagnesiuria,5–7 which are the hall-
marks of GS.13 In many other cases the values
of calciuria are not reported and therefore GS
cannot be excluded.

We consider that it is useful to determine
plasma bicarbonate, blood and urine ions,
urinary magnesium and calcium (urinary
calcium/creatinine molar ratio) in all patients
with CC and hypomagnesaemia to exclude
GS. Also, a screening of family members may
be indicated.9 Reports of new cases will lead
to a better knowledge of the pathophysiology
of both processes.
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Table 1 Biochemical data in patient with GS at diagnosis, and normal values

Parameters Patient Normal

Plasma renin activity (ng/ml/h) 3.23 0.2–2.8
Plasma aldosterone (pg/ml) 209.2 7.5–150
Serum bicarbonate (mmol/l) 33 22–28
Serum creatinine (µmol/l) 62 35–106
Serum sodium (mmol/l) 138 137–148
Serum chloride (mmol/l) 98 95–109
Serum potassium (mmol/l) 3.3 3.8–5
Serum magnesium (mmol/l) 0.54 0.74–1.07
Serum calcium (mmol/l) 2.5 2.15–2.75
Serum phosphate (mmol/l) 1.2 0.87–1.45
FENa+ (%)* 1.49 0.5–1.45
Urine sodium (mmol/24 h) 369 <250
FECl− (%)* 1.67 0.7–1.7
Urine chloride (mmol/24 h) 306 110–250
FEK+ (%)* 18.7 <12
Urine potassium (mmol/24 h) 94 25–100
FEMg++ (%)* 13.6 <4
Urine magnesium (mmol/24 h) 16.2 <1.2
Urine calcium (mmol/24 h) 0.63 2.5–7.5
Molar urinary calcium/creatinine 0.02 0.16–0.6

*FE: fractional excretion. FE = urine electrolyte concentrations×plasma creatinine concentrations/plasma
electrolyte concentrations×urine creatinine concentrations.

Figure 1 Plain radiograph of the knees
showing images of chondrocalcinosis.
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Parotid lipomatosis in HIV
positive patients: a new
clinical disorder associated
with protease inhibitors
Protease inhibitors (PI) are a major advance
in the treatment of HIV-1 infection. How-
ever, side eVects of these drugs occur
frequently.1 Abnormal fat accumulation in
patients infected with HIV-1 has been
described after starting treatment with PI.2

There might be several clinical disorders
associated with fat deposition, namely in-
creasing abdominal girth, abnormal dorsal
cervical fat (“buValo hump”), and hypertro-
phy of the breast.2–4 We report two cases of
parotid fatty deposition associated with with
retroviral treatment.

CASE 1
A 54 year old heterosexual man with asymp-
tomatic HIV infection of seven years duration
was referred with a two year history of
painless growing bilateral parotid swelling.
He complained of dry mouth but not dry
eyes. In June 1995 he was taking zidovudine
(1200 mg twice daily). From January 1996 he
took ritonavir monotherapy (600 mg twice
daily). Four months later he noticed bilateral
parotid enlargement. After 12 months of
ritonavir, he was switched to lamivudine (150

mg twice daily), stavudine (40 mg twice
daily), and saquinavir (600 mg twice daily).
The parotid swelling disfigured his face. On
examination both parotid glands were en-
larged measuring 6 × 4 cm. The glands were
painless when palpated and had a soft
consistency. Neither abdominal girth en-
largement nor “buValo hump” were present.
His CD4 cell count was 8% (97 cells/µl). His
HIV-1 RNA was 14 000 copies/ml (Ampli-
cor, Roche Molecular System, Madrid,
Spain). Glucose, cholesterol, and triglyceride
were in the normal range. ANA were
negative. Schirmer test was less than 5 mm in
both eyes. A parotid biopsy was performed
and yielded a parotid lipomatosis with no aci-
nar atrophy (fig 1). Currently after four
months of having stopped PI both parotid
glands are normal.

CASE 2
A 38 year old male drug abuser with asymp-
tomatic HIV infection of seven years duration
complained of bilateral and painless parotid
swelling and breast hypertrophy of six
months duration. He denied alcohol intake or
sicca symptons. In 1992 he was taking
zidovudine (1200 mg twice daily) and
didanosin. In November 1996 he was
switched to saquinavir (600 mg thrice daily),
stavudine (40 mg twice daily), and lamivu-
dine (150 mg twice daily). In July 1997 he
complained of bilateral and painless parotid
and breast swelling. In November 1997
ritonavir (600 mg twice daily) was added.
The patient noticed that despite continuing
with the same therapeutic approach the
parotid and breast enlargement became
stable. On examination both parotid glands
and breast were enlarged and painless. There
was no evidence of increased abdominal girth
or buValo hump. Schirmer test was more
than 20 mm. At that time his CD4+ cell
count was 22% (961 cel/µl) and his HIV-1
RNA viral load 11 000 copies/ml (Amplicor,
Roche Molecular System, Madrid, Spain).
Glucose, triglycerides, and cholesterol were
normal. ANA were negative. The patient
agreed to continue the treatment but refused
a parotid gland biopsy.

To our knowledge parotid fatty infiltration
has not been described as a side eVect of PI.1

Fat deposition might not be limited to the

cervical-dorsal region and abdominal girth.2–4

Parotid fatty infiltration might present in iso-
lation mimicking the diVuse infiltrative lym-
phocytosis syndrome or even a lymphoma as
in case 1.5 The simultaneous development of
breast hypertrophy and parotid swelling (case
2) helped us to make the diagnosis, however
as a parotid biopsy was not performed the
association is not proved. As it is not clear
what is the best approach for treating the fat
deposition syndrome we would like to
highlight the rapid reversal observed in case
one after stopping the PI. The pathogenesis
remains obscure. However, one current
hypothesis suggests that HIV-1 protease
inhibitor induces peripheral lipodystrophy
and it is caused by the inhibition of two pro-
teins that regulate lipid metabolism. This
results in reduced diVerentiation and an
increase in apoptosis of peripheral adipocytes
with impaired fat storage and lipid release.6
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MATTERS ARISING

Ultrasound guided
injection of plantar
fasciitis
Kane and colleagues rightly emphasise the
increasing importance of diagnostic ultra-
sound in rheumatological practice.1 New
equipment with small transducers and greatly
magnified images, albeit more expensive,
make the case for its routine use in clinics
stronger all the time. As Kane points out,
plantar fasciitis is an excellent example of
this, both for diagnosis and ensuring correct
placement of injection therapy. We entirely
agree that it is altogether better than using
bone scintigraphy in this condition.

Figure 1 Adipose cells among parotid acynni.
No acynar atrophy is seen. Lymphocytic
infiltration is scarce (haematoxylin and eosin,
original magnification × 450).
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As Kane et al suggest, plantar fasciitis can
be diYcult to treat. They claim that clinical
results are improved by using an ultrasound
guided injection. Even accounting for the
sample size, their results are diYcult to
interpret. For the majority of patients appro-
priate advice on footwear, weight reduction,
stretching exercises, non-steroidal anti-
inflammatory drugs, and insoles are success-
ful. In addition night splints may oVer 59 to
88% success without injection.2 3 It is not
clear whether all or some of these were used
before patients were termed “recalcitrant”.
Were they used at or after ultrasound guided
injection? Finally the dose of triamcinolone
used when guided by ultrasound was twice
that used before and in twice the volume of
lignocaine. These factors make it diYcult to
interpret the “improved response” suggested
by this open study.

As the authors conclude, a properly
controlled randomised study is needed to
clarify the patients that require injecting and
when. It should be remembered that cortico-
steroid injection is not without risk (particu-
larly triamcinolone). Significant side eVects
such as fat pad atrophy, plantar fascia
rupture, and osteomyelitis of the calcaneus
may occur. Furthermore a prospective ran-
domised study found no significant difference
between corticosteroid and lignocaine injec-
tion or lignocaine alone.4
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Authors’ reply
Drs Quinn and Gough make a number of
valid points concerning ultrasound, cortico-
steroid injection of the heel and plantar
fasciitis. The development of portable ultra-
sound machines with 7.5–12.5 MHz trans-
ducer frequency and improved image
processing and quality is an exciting new
development in rheumatology. Our report
was intended to highlight a potential applica-
tion of this new technology and to outline the
advantages ultrasonography might oVer over
bone scintigraphy in guided injection of the
heel and other regions. In our report we freely
accepted the criticisms that the numbers are
small and that the study was open. Over the
past 18 months we have been trying to resolve
this by prospectively randomising patients
with plantar fasciitis to a trial of ultrasound
guided injection as compared with palpation
guided injection.

We agree that in the majority of patients
conservative measures will lead to a satisfac-
tory outcome.1 Despite this many patients are
still undergoing surgery for plantar fasciitis.2 3

Nightsplinting,corticosteroidinjection,radio-
frequency neurolysis, dexamethasone ionto-
phoresis, open and endoscopic plantar fasci-
otomy, and surgical neurolysis have all been
reported as having variable success in chronic
plantar fasciitis. It is diYcult to compare
these reports as patient selection and meas-
ures of outcome vary. We agree that night
splints are very eVective but they require
fitting and good patient compliance for at
least 4 to 8 weeks. We believe that corticoster-
oid injection also has a role in the manage-
ment of plantar fasciitis that is unresponsive

to conservative treatment and that it pro-
duces a more rapid amelioration of symptoms
than splinting. The patients in our report fall
into this category and were all recalcitrant to
orthotics, non-steroidal anti-inflammatory
drugs, stretching exercises, and palpation
guided injection.

The prospective randomised trial of hy-
drocortisone acetate and lignocaine versus
lignocaine alone, which is referred to, did
show a greater rate of cure in patients who
received hydrocortisone (10 of 13 v 5 of 9),
though this did not reach statistical signifi-
cance. In a retrospective study of 411
patients with plantar fasciitis corticosteroid
injection was regarded by patients as a
highly eVective treatment.4 In addition
scintigraphic guided injection produced an
80% cure rate in patients with recalcitrant
plantar fasciitis.5 As we have stated in our
report a properly controlled randomised
study is required to establish the exact role
of corticosteroid injection in plantar
fasciitis.
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