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Clinical Characteristics of Arthrogryposis, Renal Tubular
Dysfunction, Cholestasis(ARC) Syndrome in Korea

*

Soon Min Lee, M.D., Ji Hong Kim, M.D., Jae Seung Lee, M.D. and Suk Joo Han, M.D.

Departments of Pediatrics, Surgery” and The Institute of Kidney Disease,
Yonsei University, College of Medicine, Seoul, Korea

Purpose : ARC syndrome refers to an association of arthrogryposis, renal tubular dysfunc-
tion, and cholestasis. The VPS33B gene was recently identified as the causative gene. So
far, 41 cases of ARC syndrome have been reported worldwide, and it has rarely been report-
ed in Korea. This study was conducted to report the clinical findings of seven ARC syn-
drome cases in Korean children, focusing especially on renal tubular dysfunction.
Methods : The hospital records of 7 cases diagnosed as ARC syndrome at Severance Hos-
pital between Mar. 1995 and Aug. 2005 were reviewed and analyzed.

Results : Of the 7 cases, 4 were boys and 3 were girls. Six patients(85%) were born with
normal birth weight at term, and one was born at preterm. All cases presented with cho-
lestasis and severe jaundice. According to the type of arthrogryposis described by Brown et
al, type 3 and 4 were found in 2 patients and type.6, 7, and the undistributed type in one
patient respectively. Other associated clinical findings were as follows : failure to thrive in
6(85%), lax skin in 5(71%), and gray platelet syndrome in 4(57%). Urine analysis revealed 6
cases(85%) with proteinuria, 3(43%) with hematuria, 5(71%) with glycosuria, 2(29%) with
phosphaturia and 2(29%) with calciuria. Serum electrolytes showed 4 cases(57%) with hypo-
natremia, 3(43%) with hypokalemia, and 1(14%) with creatinine elevation. Renal tubular dys-
functions were diagnosed as renal tubular acidosis in 6 cases(85%), nephrogenic diabetes
insipidus in 2(29%), and Fanconi syndrome in 2(29%9). During the follow-up period, 2(29%)
had no treatment, 5(85%) had continuous supplementation to correct the electrolyte imbalance
and acidosis, and 1(14%) had dialysis. Only one patient had a family history of ARC syn-
drome in a sibling. Four cases(57%) were diagnosed at the mean age of 82 months, and
one case was lost during follow-up. Ages of the survived 2 cases were 13 and 25 months,
respectively. ‘

Conclusion : The rare disease of ARC syndrome is associated with severe renal dysfunc-
tion. However, this study revealed that the renal manifestation of ARC syndrome in Korean
children is relatively mild and survival rate is higher than that of previous studies. Contrary
to previous reports, this study showed that familial cases are rare and sporadic occurence is
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affected family for prevention of familial occurance. (J Korean Soc Pediatr Nephrol 2005;9:

renal function in cases of congenital arthrogryposis, and a mandatory genetic counseling of
222-230)

possible in Korea. Thus, the diagnosis of this syndrome requires a careful evaluation of the

Key Words : ARC syndrome. Arthrogryposis, Renal tubular dysfunction, Cholestasis
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Table 1. Clinical Manifestation
Patient 1 2 3 4 5 6 7
Type of arthrogryposis 1 v VI m * v VII
Cholestasis + + + + + + +
Fanconi syndrome — + + - — —
Nephrogenic DI + — + — _ _
Renal tubular acidosis + + + - + + +
Lax skin + + — - + + _
Ichthyosis + + — - _ 4
Failure to thrive + + + - + + +
Gray platelet syndrome + + — + — + —

“undifferentiated

+ :presence, — : absence
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Table 2. Hepato-hiliary Function Test _
Patient 1 2 3 4 5 6 7
ALP(IU/L) 180 1,388 852 251 145 643 488
AST(U/L) 1,594 84 70 128 45 35 26
ALTIU/L) 538 101 67 162 30 10 16
GT(U/L) 2,143 37 * * 23 30 39
T.bil{mg/dL) 18 15 18 13 18 15 13
D.bil(mg/dL) 9.8 2.6 13.2 2.1 * 1.0 59
*not-done
Table 3. Renal Tubular Function Test
Patient No. 1 2 3 4 5 6 7
Blood pH 7.42 7.39 7.40 7.36 7.45 7.35 7.36
Bicarbonate(mmol/L) 20 145 14 15 14 16 15
Anion gap(mmol/L) 9 3 10 10 10 9 10
Urine pH 5 5 5 5 55 5 5
Proteinuria +++ + + ++ + + ++
Glycosuria +/— + ++++ + + ++ —
Hypercalciuria + + - - — - =
Hyperphospaturia - + + - — — —
Creatinine(mg/dL) 04 0.6 04 05 35 04 1.8
Sodium(mmol/L) - 138 128 125 129 139 127 137
Potassium{mmol/L) 35 2.7 37 3.0 3.8 2.8 35
Table 4. Treatment and Clinical Outcome
Patient No 1 2 3 4 6
Supplement treatment + — + — + - +
Kasai operation” + - + — ® - -
Dialysis - + - — ® — —
Current status Lt ES Ef LT * Ef ES
Current age(month) 13 13 9 25 * 5 6

"t/up loss, "Kasai operation due to extrahepatic biliary atresia, "Living, *Expired

+ ! presence, — ' absence
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Table 5. Comparison between the Cases Reported in This Study(Korean Case) and Previous Studies

(Reported Case)

Korean case(n=7)

Reported case(n=41) Significance(P-value)

Sex 131
Arthrogryposis /7
Cholestasis 7/7
Metabolic acidosis 6/7
Fanconi syndrome 2/7
Nephrogenic DI 2/7
Acute renal failure 177
Gray PLT syndrome 4/7
Mean survival duration 11.3
Failure to thrive 6/7

14:1
39/41
41/41
41/41
40/41
7/41
0/41
8/14
45 0.029
/4

0.008
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