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Hypertrophic osteoarthropathy is a syndrome characterized by clubbing of the digits of the hand/foot,
periosteal reaction and arthralgia or arthritis which is usually secondary to cyanotic congenital heart
disease and chronic pulmonary infections. This syndrome rarely occurs in association with chronic liver
disease in childhood. Here, we report on a child with biliary atresia who developed arthralgia and arthritis
during follow-up and which was diagnosed as hepatic hypertrophic osteoarthropathy. It is emphasized
that hypertrophic osteoarthropathy should be considered in the differential diagnosis of arthralgia and
arthritis in children with long-standing chronic liver diseases, especially if finger clubbing is also present.
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Rickets and osteoporosis are the only commonly seen
bone complications in patients with chronic liver
failure. Another bone complication that is rarely

seen in these patients is hypertrophic osteoarthropathy (HO)
(1, 2). This syndrome is characterized by finger clubbing,
periosteal reaction and arthritis or arthralgia. In adulthood,
hypertrophic osteoarthropathy is associated with many liver
diseases including primary biliary cirrhosis, bile duct carci-
noma, benign bile duct stricture and cirrhosis of various kinds
of aetiology. However, this syndrome is rarely reported in
children (2–4). In this case report we present a girl with biliary
atresia who developed HO during follow-up.

Case Report

A 45-day-old baby girl was admitted to our hospital because
of acholic stool and jaundice since the 4th postnatal day. Her
brief history and family history were unremarkable. The
patient was evaluated for neonatal cholestasis and the clinical,
biochemical, radiological and histopathological findings were
deemed compatible with extrahepatic biliary atresia. A Kasai
operation was performed at 2 months of age and resulted in
short-term improvement, but the jaundice increased gradu-
ally. Splenomegaly developed when the infant was 5.5
months of age. When she was 8 months of age, a second
liver biopsy was performed which showed cirrhotic changes.
Clubbing and hypersplenism (anaemia, leukopenia, thrombo-
cytopenia) were noted at about 1 year of age and ascites
appeared at 3 years. Ascites partially responded to antidiuretic
therapy without the need for paracentesis during follow-up.
Band ligation was performed for oesophageal variceal
bleeding at 6 years of age and treatment with propranolol

was started. The patient was enrolled in a cadaveric liver
transplantation programme and is still on the waiting list.

Joint problems started in February 2002 when the patient
was 6 years and 3 months old. Painless swelling was observed
on hand finger phalanges and on both knees (Figs. 1, 2 and 3).
Acute-phase reactants were normal with a sedimentation rate
of 12 mm/h (normal �20 mm/h) and C-reactive protein
(CRP) of 0.08 mg/dL (normal 0–0.08 mg/dL). There was no
abnormality with the exception of osteoporotic changes in
radiological examination. Laboratory findings revealed a
serum calcium level of 9.1 mg/dL (normal 8.1–10.5 mg/dL),
phosphorus 4.3 mg/dL (normal 2.6–5.5 mg/dL), alkaline
phosphatase 505 U/L (normal 145–420 U/L), 25 OH D3
9.3 �g/dL (7.6–75 �g/dL) and a parahormone level of
11.8 pg/mL (normal 9.5–75 pg/mL). Bone mineral densito-
metry showed evidence of osteoporosis. One month later,
because of a traumatic right femur head fracture, a closed
reduction and long leg cast were applied.

In August 2002, when the patient was 6 years and 9 months
old, she was admitted to our department complaining of
inability to step on her right foot. On physical examination, in
addition to previous findings of swelling of the fingers and
soft-tissue hypertrophy, we detected tenderness, local in-
crease in temperature, joint effusion and limitation in move-
ments in both knees. The changes were predominantly in the
right knee. There was no fever. Laboratory findings were:
white blood cell count 2300/mm3, haematocrit 30.1%,
haemoglobin 9.2 g/dL, platelet count 129,000/mm3, sedimen-
tation rate 75 mm/h (normal �20 mm/h), CRP 6.1 mg/dL
(normal 0–0.8 mg/dL) ASO 25 (normal range 0–200 IU/mL),
C3 133 mg/dL (normal range 77–115), C4 20 mg/dL ( normal
range 16–38 mg/dL). Tests for antinuclear antibodies, rheu-
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matoid factor and anti-ds DNA were negative. Chest X-ray
was unremarkable and a PPD test was negative for tubercu-
losis. Tests for Brucella and Salmonella were also negative. Ig
A, G and M levels were within normal limits according to the
patient’s age. Septic arthritis was eliminated by arthrocent-
esis. Radiological examinations showed diffuse osteopenia,
soft-tissue swelling and periosteal thickening in the hands,
particularly in the second and third proximal phalanges of the
left hand, and periosteal reaction of the ulna and radius and
soft-tissue hypertrophy of the knees and hands (Figs. 4 and 5).
Synovial thickening and minimal joint effusion in both knees
were demonstrated by MRI (Figs. 6A and 6B). The diagnosis
was HO with clubbing, soft-tissue hypertrophy, periosteal
reaction and arthritis. The joint pain and tenderness regressed
after 10 days of anti-inflammatory drug treatment. The patient
is still asymptomatic after about a year without any treatment.

Discussion

HO occurs rarely in children as compared with adults (1) and
may be primary or secondary to a number of causes.

Secondary causes that are seen more often in childhood are
congenital heart disease, chronic pulmonary infection and
malignancy (3).

In adults, HO is associated with chronic liver diseases such
as primary sclerosing cholangitis, alcoholic cirrhosis, hepatic

Fig. 2. Clubbing of the feet.

Fig. 3. Arthritis of the knees.

Fig. 4. Soft-tissue swelling and periosteal thickening in the hands
marked especially in the second and third proximal phalanges of the
left hand and periosteal reactions of the ulna and radius.

Fig. 1. Clubbing of the hands.
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angiosarcoma, hepatocellular carcinoma and Wilson’s dis-
ease (2, 4, 6). However, only a few children with biliary
atresia who developed HO have been reported in the literature
(3, 4).

HO is characterized by periosteal reactions in the long
bones, clubbing of the fingers and toes (3). Besides asympto-
matic cases (35%), there may be patients who present with
acute arthritis (15%) and arthralgia in the large joints (3).
Severe arthralgia can limit movement (4). It is reported that
there is no correlation between skeletal changes and the
degree of clinical features such as ascites, jaundice or portal

hypertension (2). HO develops approximately 6 years (range
2 to 2 years) after the original diagnosis of liver disease (2).
Our patient presented with digital clubbing, soft-tissue
hypertophy of the fingers and acute arthritis of the right
knee at the age of six when clinical and laboratory features of
chronic liver failure has already been established.

In HO, the distal tibia, fibula, radius and ulna are the most
commonly affected sites (3). However, at a more advanced
stage the metacarpals, metatarsals, phalanges, femur and
humerus may also be involved (3). In our patient, knee, radius
and phalanges were involved. Histologically, osteoid is
deposited in the inner aspect of the periosteum, separating
the periosteum from cortical bone in HO. The periosteum is
thickened, proliferation and mononuclear infiltration in the
cambium layer occur (2, 3). Diagnosis of HO depends on the
radiological findings. Periosteal new bone formation invol-
ving the shaft of long bone symmetrically is the most
frequently seen radiological finding (3). Periosteal new bone
formation occurs as a thin opaque line which separates bone
cortex with a thin radioluscent band at the end of the long
bone distal diaphysis (2, 3). Periosteal new bone can cause
irregular areas of fusion between new bone and cortex,
forming an ‘onion skin’ appearance (2). Periosteol reaction
can change the shape of the patella by altering epiphyseal
growth (7). Other radiologic changes in HO include digital
clubbing, osteopenia and soft-tissue swelling of the joints due
to synovial tissue thickening (3). In our patient, in addition to
osteopenia, the above-mentioned typical radiologic features
of HO were demonstrated.

Although the aetiology of HO is unknown, hypoxaemia,

Fig. 6. Sagittal (A) and coronal (B) T1-weighted magnetic resonance (MR) images reveal marked synovial thickening and contrast
enhancement after intravenous gadolinium injection.

Fig. 5. Radiograph of both knees shows diffuse osteopenia and soft-
tissue swelling in both knees.
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endocrine and some neurogenic factors are thought to be
responsible (2, 6) for this condition. It has been suggested that
pulmonary arteriovenous shunting may play an important role
in the pathogenesis (2, 6) of HO. In patients with cirrhosis,
arteriovenous pulmonary shunts and, less commonly, pleural
and portopulmonary shunts may occur (2, 6). It is considered
that hormone-like and growth factor-like substances which
stimulate cell growth and bone development normally
inactivated in the lungs may directly pass into the circulation
via these shunts. However, in cyanotic heart diseases, in
which right-to-left shunt exists, the development of HO is
rare. At present it is suggested that some unrecognized stimu-
latory substances which directly pass into systemic circulation
via portosystemic shunts without inactivation in the liver may
have a peripheral effect on bones (2, 6). In recent years, it has
been suggested that platelet-derived growth factor which is
passed directly into the systemic circulation owing to pul-
monary arteriovenous shunting can cause digital clubbing and
HO in liver cirrhosis (8). No correlation has been found
between HO and neuronal mechanisms, growth factor, oestro-
gen, calcium-phosphor-alkaline phosphatase-parathormone,
vitamin A overdosage and circulating immunoglobulins
(2, 6).

HO treatment alternatives are corticosteroids, aspirin, non-
steroid anti-inflammatory drugs and vagatomy (6). Steroid
injection and non-steroid anti-inflammatory drugs do not
usually confer any benefit (6). Recently, complete clinical
remission of HO after successful liver transplantation was
reported (2, 9). Two of these patients were children with
biliary atresia (4). In our patient, the symptoms of arthritis
responded to brief treatment with non-steroid anti-inflamma-
tory drugs. The patient is still being observed asymptomati-
cally without the need of medical therapy.

HO, although a rare bone complication in children with
chronic liver disease, must be considered in the differential
diagnosis of arthritis and arthralgia. However, it should not be
forgotten that HO can be asymptomatic in most patients.

In conclusion, digital clubbing or soft-tissue hypertrophy of
the fingers in any child who has chronic liver disease must
alert physicians to the possibility of HO and these patients
should be investigated using long bone roentgenography.
Steroid and non-steroid anti-inflammatory therapy can be
helpful in some symptomatic patients. Complete improve-
ment of HO can be achieved with liver transplantation.
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