
 

Table 1. The diverse clinical presentations in the patients with progressive pseudorheumatoid dysplasia 

 

Case Gender Age of 
onset 

(years) 

Symptoms 
at onset 

Age of 
diagnosis 

(years) 

Causes for clinic-
visiting 

Family history Clinical phenotype ESR 
(mm/hr) 

CRP 
(mg/L) 

25-OH-
VitD3 

(ng/ml) 

1  
 

male 5 enlarged IPJ 
with 
stiffness of 
the fingers  

8.6 short stature younger sister (case 2) 
has the same disease 

enlarged IPJ of the fingers with 
stiffness, with an inability to make a 
fist, gait disturbance, short stature (Z 
score=-2.8) 

7 <1 16.01 

2  
 

female 4.5 none 4.6 older brother’s 
previous PPRD 
diagnosis 

older brother (case1) 
has the same disease 

no obvious symptoms and signs 9 <1 21.09 

3  
 

female 5 abnormal 
gait and 
fatigability 

11 progressive 
abnormal gait and 
unable to squat  

older sister (case 4) 
has the same disease  

gait disturbance and unable to squat, 
mild enlarged proximal IPJ of the 
fingers 

10 <1 7.1 
 

4  
 

female 6 abnormal 
gait and 
fatigability 

15 progressive 
abnormal gait and 
unable to squat  

younger sister (case 3) 
has the same disease 

gait disturbance and unable to squat, 
enlarged IPJ of the fingers 

6 <1 N/A 

5  
 

female 6 abnormal 
gait caused 
by hip pain 

13.5 hip pain, swelling of 
fingers and elbows 

grandparents are 
cousins 

enlarged IPJ of the fingers and elbows, 
difficulty in walking and needing 
crutches 

7 <1 N/A 
 

6  
 

female 3 claudication 10 claudication after 
left hip surgery 

older sister (case 7) 
has the same disease 

enlarged IPJ of the fingers and elbows, 
knees, limitation ROM and tenderness 
of bilateral hip joints 

9 <1 22.1 

7  
 

female 6 claudication 24 claudication younger sister (case 6) 
has the same disease 

enlarged IPJ of the fingers and elbows, 
knees, difficulty in walking and 
standing, need for wheelchair  

8 <1 N/A 

8  
 

male 14 heel pain 
after 
exercise 

34 heel and knee pain  none short stature (Ht 160cm), mild enlarged 
proximal IPJ of the fingers, unable to 
tighten fist or squat, limitation ROM of 
knee, gait disturbance, requires crutches 
for long distance walking 

7 3.6 6.16 

9  
 

female 5 enlarged IPJ 
with pain  

11.8 progressive IPJ and 
knee swelling and 
pain, claudication 

none enlarged proximal IPJ of the fingers and 
knees, limited ROM of the fingers, 
elbows, knees, and hips. 

12 <1 19.44 

IPJ: interphalangeal joints, ROM: range of movement 

 



 

Table 2. Summary of the CCN6 (NM_003880.3) variants found in the 9 patients 

 

Case cDNA change Protein change Status Position Domain Origin Novelty Prediction scores Pathogenicity classification 

according to ACMG criteria 

1, 2 c.397_404del 

CAAGTGTT 

p.Gln133Serfs*34 Hom Exon 4  Father/mother Previously unreported  P (PVS1+PM2+PP4) 

3, 4 

  

c.589+2T>C  Het Intron 4  Mother AF: 0.0004%, Ref 16  P (PVS1+PM2+PP4) 

c.667T>G  p.Cys223Gly Het Exon 5 TSP-1 Father Ref 17 SIFT:0.003, Polyphen-2:1.0, 

CADD:26.9 

LP (PM2+PM3+PP3+PP4) 

5 c.667T>G  p.Cys223Gly Hom Exon 5 TSP-1 Father/mother Ref 17  LP 

6, 7 c.646T>C  p.Trp216Arg Het Exon 5 TSP-1 Mother AF: 0.00081%, previously 

unreported 

SIFT 0.001, Polyphen-2 1.0, 

CADD:27.5 

LP (PM2+PM3+PP3+PP4) 

c.1000T>C  p.Ser334Pro Het Exon 6 CT Father Ref 16,18 SIFT 0.006, Polyphen-2 1.0, 

CADD:27.6 

LP (PM1+PM2+PP3+PP4) 

8 c.624dupA p.Cys209Metfs*21 Het Exon 4 TSP-1 Father Ref 15,19,20  P (PVS1+PM2+PP4) 

c.756C>A p.Cys252* Het Exon 5 TSP-1 Mother Ref 17    P (PVS1+PM2+PP4) 

9 c.589+2T>C  Hom Intron 4  Father/mother AF: 0.0004%, Ref 16  P (PVS1+PM2+PP4) 

Hom, homozygote; Het, Heterozygote; Hem, hemizygote; AF: allele frequency (in gnomAD database, http://gnomad.broadinstitute.org/); TSP-1, thrombospondin, type1; CT, 

cystine knot; P, pathogenic; LP, likely pathogenic; 

 

  

http://gnomad.broadinstitute.org/


 

Table 3. The treatment and outcomes in the patients with progressive pseudorheumatoid dysplasia 

 

 

Case Follow-
up time 
(years) 

Age of 
initiation of 

calcitriol 
(years) 

Follow-up 
time (years) 

after calcitriol 
treatment 

treatment The score before the 
treatment with calcitriol (the 
severity of joint pain/ how 
they are doing on daily life) 

The score after the treatment 
with calcitriol (the severity of 
joint pain/ how they are doing 
on daily life) 

Outcomes 

1  
 

8.5 15.3 1.75 physical therapy,  
oral calcitriol 

7/7 4/6 different degree of contractures in the 
hands and the knees, progressive 
restriction of movements of the elbow, 
knee, hip, ankle, shoulder, and wrist, 
associated with progressive difficulty in 
walking 

2  
 

1.75 4.6 1.75 oral calcitriol  0/0 0/0 continues without clinical symptoms and 
signs 

3  
 

6 15.5 1.5 physical therapy,  
oral calcitriol  

4/6 2/5 progressive difficulty in walking and 
requiring crutches for long distance 
walking 

4  
 

6 none none without treatment 4/7 4/9 progressive difficulty in walking and 
requiring wheelchair 

5  
 

loss loss loss without treatment 5/9 
 

N/A 
 

N/A 

6  
 

2 10.75 1.25 oral calcitriol for 1.5 years 
(from 10 years old) 

3/5 3/5 without clinical progression 

7  
 

2 none none physical therapy 4/9 5/9 
 

prepare to receive hip arthroplasty 

8  
 

2 34.5 1.5 left hip arthroplasty at 32-
year age, physical therapy 
from 33 years old, oral 
calcitriol for 1.5 years (from 
34 years old), right hip 
arthroplasty at 35-year age, 

4/7 2/3 Knee pain after long standing, walking 
slowly, continues to be a driver 

9  
 

0.1 11.8 0 physical therapy,  
Motrin suspension relieve 
pain, oral calcitriol  

7/2 1/2 without pain of the joints, continues to 
have claudication 


