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Introduction
CACP syndrome is a rare autosomal recessive disorder. It 

has a set of clinically variable features that include fixed flexion 
deformity of the interphalangeal joints (camptodactyly), non-
inflammatory arthropathy, deformity of the hips (coxa vara) 
with or without non-inflammatory pericarditis and pericardial 
effusion. Other characteristic features may include nuclear 
cataract in both eyes and protein-losing enteropathy resulting 
from constrictive pericarditis [1-2]. CACP syndrome was first 
described in 1986 [3]. 

Despite its rarity, many cases from different ethnic 
populations especially in the Middle East and North Africa have 
been reported [3-5]. The pathophysiology of CACP syndrome is 
not completely understood. CACP patients suffer from loss of 
function mutation in PRG4 gene which is located on chromosome 
band 1q25-31 [4]. This gene is responsible for lubricin 
production (a surface mucinous glycoprotein that contributes 
to the lubrication of synovial joints, protects cartilage surfaces 
and inhibits synovial cell overgrowth) [6]. CACP symptoms 
overlap with Juvenile Idiopathic Arthritis (JIA) as the two 
disorders have similar clinical and radiological manifestations. 
The treatment options for JIA include NSAIDs, DMARDs, biologic 
modifiers and corticosteroids. CACP patients do not respond to 
these therapies but rather they managed symptomatically with  

 
physical therapy. Surgical intervention may be recommended 
if severe, refractory symptoms have developed [7]. This report 
shows the importance of clinical, laboratory and radiological 
findings of CACP syndrome in two female siblings that can help 
in early diagnosis of CACP syndrome and allow differentiation 
from other inflammatory diseases to not manage those patients 
with unnecessary treatments.

Case Report

Patient 1
A 5-year-old girl with healthy consanguineous parents 

presented to Children’s Hospital of Damascus University with 
camptodactyly of both hands. This flexion contracture was 
noticed by her parents since her first year. She suffered from 
swollen joints and gait disturbance that got worse in the recent 
seven months. Physical examination showed camptodactyly 
deformity of the 2nd, 3rd, 4th and 5th fingers at the proximal 
interphalangeal (PIP) joints of both hands (Figure 1) and 
swollen knees and ankles without other signs of inflammation 
like tenderness or erythema (Figure 2). Flexion and extension 
of both ankles were limited. In addition, hip abduction was 
restricted. Eyes examination was unremarkable and vital signs 
were within normal limits. Laboratory findings of CBC, CRP 
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and ESR were in normal ranges. Liver and renal function assays 
were unremarkable. Immunologic studies were normal for ANA 
immunofluorescence, anti dsDNA and RF. IgG (12.2 g/l), IgA (1.4 

g/l), IgM (1.1 g/l) all were within normal ranges. There was no 
clinical evidence for pericarditis.

Figure 1:  A (left hand), 1B (right hand): Both hands show camptodactyly deformity of the 2nd,3rd, 4th and 5th fingers at the proximal 
interphalangeal (PIP) joints.

Figure 2:  (2A): photograph shows swelling of both ankles, (2B): photograph of both knees shows swelling and severe effusion without 
signs of inflammation like erythema.

Figure 3:  Dorsopalmar X-ray of both hands shows flexion 
at 3rd, 4th, and 5th proximal interphalangeal (PIP) and distal 
interphalangeal (DIP) joints of right hand(arrows) and flexion at 
DIP joint of left 4th finger (double arrows).

Figure 4:  AP radiograph of both knees shows osteopenia, 
bilateral effusion, joint space widening (arrows) and enlargement 
of the epiphyses (double arrows).

Figure 5:  The anteroposterior radiograph of pelvis shows 
short broad femoral neck [A], bilateral coxa vara whereby the 
angle between the head and the shaft of the femur is reduced 
to less than 120 degrees [B] and acetabulum lunate surface 
sclerosis[C].

Cardiac ultrasound showed no abnormalities or effusion. 
Plain X-ray of both hands showed flexion at 3rd, 4th and 5th 
proximal interphalangeal joints (PIP) and distal interphalangeal 
joints (DIP) of right hand and flexion at DIP joint of the left 4th 
finger (Figure 3). Knees X-ray showed osteopenia, bilateral 
effusion, swelling of soft tissues, joint space widening, and 
epiphyseal widening of both knees (Figure 4). Pelvis X-ray 
showed short broad femoral neck, bilateral coxa vara and 
acetabulum lunate surface sclerosis (Figure 5). Knee ultrasound 
revealed large bilateral joint effusions.
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Figure 6:  Arthrocentesis of the knees shows clear, honey-
coloured synovial fluid.

Figure 7:  synovial histopathology revealed synovial hyperplasia 
with no evidence of inflammation[A] and demonstrated the 
presence of multinucleated giant cells infiltration with eosinophilic 
cytoplasm[B]

Arthrocentesis of the knees showed clear honey-coloured 
synovial fluid that consisted of 4 white blood cells and 20g/
dl of albumin (Figure 6). Synovial histopathology revealed 
synovial hyperplasia and the presence of multinucleated giant 
cells infiltration with eosinophilic cytoplasm (Figure 7). After 
the diagnosis of CACP syndrome was confirmed, the patient was 
discharged along with physiotherapy. Surgical procedures were 
suggested if severe and refractory symptoms were observed. 
Developed

Patient 2
An 11-year-old girl (the older sister of patient 1) presented to 

Children’s Hospital of Damascus University with swollen joints, 
morning stiffness and lower back pain that is better not relieved 
with rest and worse with activity. Since the age of two, her parents 
have noticed bilateral knee swelling without redness or fever 
followed by progressively walking difficulties with waddling gait. 
During the next three years, swelling in small joints of hands, 
wrists, feet and ankles have developed. There was no fever, loss 
of appetite, weight loss or night sweating. She was mistakenly 
diagnosed with Juvenile Idiopathic Arthritis (JIA) at an outside 
clinic and was put on steroids. She had several side effects 
from the treatment with no improvement in her symptoms. At 
the age of 11 years and after we diagnosed her little sister to 
have CACP syndrome, the girl (patient 2) came to our hospital 
for reevaluation. On examination, she had camptodactyly at the 

2nd, 3rd, 4th and 5th proximal interphalangeal (PIP) joints of 
both hands (Figure 8). Swollen wrists, knees and ankles without 
inflammatory signs were present (Figures 8-10). There were 
also some limitation in extension and flexion of wrists joints and 
limitation in abduction and internal rotation of hip joints. Knees 
examination showed valgus deformity without limited motions. 
Schober test was normal.

Figure 8:  Photograph of both hands shows flexion deformity of 
PIP joints (camptodactyly) and swelling of both wrists.

Figure 9:  Clinical appearance of knee effusion and swollen 
knees without other inflammatory signs.

Figure 10:  Photograph shows swelling of both ankles.

Laboratory tests revealed normal ranges of CBC, ESR, CRP, 
Albumin, Creatinine, Urea, electrolytes. Anti-CCP, RF, ANA 
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were all negative. Cardiac ultrasound showed no effusion. 
Knee ultrasound showed bilateral moderate effusion. Plain 
radiograph of both hands showed flexion at the 4th and 5th distal 
interphalangeal (DIP) joints of the right hand (Figure 11). Knees 
X-ray (Figure 12) and pelvis anterior-posterior radiograph 
(Figure 13) showed similar findings to her younger sister. Knees 
MRI revealed a mild increased in soft tissue, moderate bilateral 
joint effusion and intraosseous filled-fluid herniation (Figure 14). 
Hip MRI showed moderate effusion and susceptible intraosseous 
cysts without erosions (Figure 15). She was discharged along 
with acetaminophen (15 mg/k) with the possibility of surgery if 
severe symptoms have developed.

Figure 11:  Plain X-ray of hands shows flexion at the 4th and 5th 
distal interphalangeal (DIP) joints of right hand.

Figure 12:  knee X-ray shows bilateral moderate effusion 
(arrows).

Figure 13:  Pelvis X-ray shows short broad femoral neck [A], 
bilateral coxa vara [B] and lunate surface sclerosis [C].

Discussion
CACP is a rare disease characterized by a combination of 

multiple clinical symptoms that usually begin at birth or in the 

first months of life [8]. The name of the disease comes from the 
main symptoms (camptodactyly), which is derived from the 
ancient Greek words kamptos (bent) and daktylos (finger), non-
inflammatory joint disease (arthropathy), deformity of the hip 
whereby the angle between the head and the shaft of the femur 
is reduced to less than 120 degrees (coxa vara) and in 20-30% 
of cases it may include an abnormal accumulation of fluid in 
the pericardial cavity (pericardial effusion) or lungs (pleural 
effusion) [8].

Figure 14:  (A): Sagittal T1 weighted image of knee shows 
susceptible intraosseous cyst(arrow) (B) Knee Axial MRI shows 
moderate bilateral joint effusion and a mild increased in soft 
tissue (double arrow).

Figure 15:  Coronal T1 weighted image of both hips shows 
bilateral hip joint effusion and intraosseous fluid-filled herniation 
(arrows).

CACP syndrome is an autosomal recessive disease caused 
by mutations in proteoglycan 4 gene which encodes for a 
glycoprotein called lubricin that protects the cartilages from 
damage by erosions [9]. Diagnosis is based on clinical findings, 
synovial fluid aspiration and a synovial biopsy [9], in addition to 
genetic testing which can confirm the diagnosis [10]. This report 
focuses on two sisters with CACP syndrome who were born to 
healthy consanguineous parents. The parents have six children; 
two girls were born with CACP syndrome, and four healthy 
boys, in addition to three non-consecutive abortions. The latter 
suggests that the parents are highly suspected to be carriers of 
other genetic diseases.

Clinical manifestations varied between the two siblings as 
patient 2 was first admitted with bilateral knee joints swelling 
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that later progressed to involve other joints such as wrists and 
ankles. The wrist is usually the first joint to be affected and is 
the most common influenced joint [8-11]. Patient 1 was first 
presented with Camptodactyly, swelling of knees and ankles 
joints, and difficulty in walking that developed later. She denied 
the presence of pain. Per contra, her older sister, patient 2, 
complained from a low back pain that was attributed to coxa-
vara. A study of 12 cases with CACP showed that the presence of 
pain was limited to only 4/12 [8] which supports the presence 
of pain is usually a late or rare symptom. There was no evidence 
of pericardial effusion and echocardiogram revealed normal 
myocardial function.

Knee ultrasound revealed a slight amount of non-
inflammatory fluid in patient 1, while a large amount of effusion 
showed in the knee of the younger sister, patient 2, and this would 
show the difference in the progress of symptoms. our patients 
have at least a swollen joint with non-erosive arthropathy. The 
noninflammatory course of the disease was evident by normal 
inflammatory markers. The mutations in proteoglycan 4 gene 
may manifest as calcification of structures adjacent to the 
ankle, an increase in space between the patella and femur and 
osteopenia of the patella and the head of the humerus.

Radiological appearances confirm the diagnosis of CACP. 
Knees X-ray showed osteopenia, bilateral effusion, swelling of 
soft tissues, joint space widening, and epiphyseal widening of 
both knees. Knee MRI image of the older sister, patient 2, showed 
intraosseous cysts inside the bone, without bone erosion [12].

The synovial fluid analysis revealed the absence of 
inflammatory features which is an additional clue to the non-
inflammatory nature of the syndrome. Typically, the synovial 
histopathology biopsy shows diffuse hyperplasia of the synovial 
membrane as well as multi-nucleotide giant cells and eosinophilic 
deposits without signs of inflammation [13]. Camptodactyly is a 
common symptom in CAPC but might a part of other diseases 
such as Blau syndrome, SLE, and juvenile idiopathic arthritis, 
which makes the diagnosis very challenging especially in the 
sitting of absent genetic testing.

JIA is a diagnosis of exclusion that is based on clinical features 
and radiographic findings of the disease which have some 
similarities with CACP syndrome. CACP syndrome and JIA share 
many features, both diseases can present early in life (around 
3.5 years), and both commonly present with camptodactyly and 
arthropathy that involves large joints. Despite the inflammatory 
nature of JIA, there are some cases can present with late onset 
of fever that can’t be detected at the time of admission and mild 
elevation in inflammatory markers that can be easily confused 
with a co-occurring bacterial or viral incident.  The older girl 
was first diagnosed with juvenile idiopathic arthritis and put 
on methotrexate and corticosteroids treatment without any 
improvement, This unnecessary treatment had led to many 
side effects that stopped after the cessation of the treatment, 

therefore understanding the existence and structure of this 
disease are really substantial [14].

Conclusion
Consanguinity and early onset camptodactyly provide 

important clues for the right diagnosis but poor genetic analysis 
abilities (where) make the definite diagnosis of CACP an absolute 
challenge. These are the first two cases of CACP that presented 
to Children’s Hospital of Damascus University in Syria, which 
makes it important to raise the awareness of CACP syndrome as 
a possible differential diagnosis of JIA in all patients who present 
with non-inflammatory arthropathy to avoid unnecessary and 
severe side effects of JIA treatment.
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