
Supplement table A.1. The diagnostic criteria, definition and classification of NH-CSS [5,7]  

Clinical criteria Definition 

SGA Birth weight / birth length ≤ -2SDS for gestational age 

Postnatal growth retardation Height at 24 ± 1 months ≤ -2SDS or height ≤ -2SDS below mid-parental target height 

Relative macrocephaly at birth Head circumference at birth ≥ 1.5 SDS above birth weight and/ or length SDS 

Forehead protruding Forehead projecting beyond the facial plane on a side view as a toddler (1-3 years) 

Body asymmetry 

LLD≥ 0.5 cm or arm asymmetry or LLD < 0.5 cm with at least two other 

asymmetrical body parts (one non-face) 

Feeding difficulties /low BMI 

BMI ≤ -2SDS at 24 months or current use of a feeding tube or cyproheptadine for 

appetite stimulation 

Classification:  ① “SRS” with clinical criteria ≥ 4 and positive molecular testing; 

② “Clinical SRS” with negative molecular testing and clinical criteria ≥ 5/ or clinical criteria 4 but both 

relative macrocephaly and Forehead protruding are present； 

③ “Molecular SRS” with positive molecular testing, but NH-CSS criteria does not suggest clinical 

SRS/ or relative macrocephaly and Forehead protruding are not present； 

④ “Non-SRS” with negative molecular testing and NH-CSS criteria does not suggest clinical SRS/ or 

relative macrocephaly and Forehead protruding are not present  

LLD, leg length discrepancy; BMI, body mass index; SDS, SD score. 

 

 

 

 

 

 

 

 

 

 

 



Supplement table A.2. The treatment of Silver-Russell syndrome and 3M syndrome 

 Silver-Russell syndrome 3M syndrome 

Therapeutic 

principles 

Supportive 

treatment 

In 2017, International consensus 

statement: SRS need multidisciplinary 

follow up and early, specific 

intervention which means symptomatic 

treatment [5]. 

1. patients with feeding difficulties and 

gastrointestinal problems should be 

nutritional support, prevention of 

hypoglycaemia and recover calorie-related 

length or height deficit; 

2. leg length asymmetry can be treated by 

surgery; 

3. GnRHa is used to delay puberty and 

improve final height; 

4. The craniofacial deformity can be treated 

by orthodontics; 

5. And other congenital diseases such as 

gonad and cardiovascular abnormality 

should be evaluated and treated early. 

Supportive 

treatment 

At present, there is no consensus on the 

systematic management for 3M syndrome. 

In many literatures, symptomatic treatment 

is often used to treat it. 

1. Orthpoedic evaluation and treatment 

should be carried out for skeletal joint 

deformity; 

2. Gonadal problems can be evaluated and 

treated in the department of 

endocrinology; 

3. Surgical bone lengthening may be an 

option to improve height [22]. 

 

Height  

GH 

treatment 

In 2007, the consensus statement advocated 

early treatment with GH for children born 

SGA, including those with SRS [38]. For 

example, in 2017, Smeets et al. [23] studied 

GH efficacy in 62 SRS patients and 227 

non-SRS patients and found that the height 

of patients with SRS will increase about 

1.5SDS compared with that before GH use, 

GH 

treatment 

In 2007, the consensus statement stated that 

patients with deficient catch-up growth can be 

used GH to improve height, including not only 

SRS, but 3M syndrome [38]. Miller et al. [8] 

showed that there is no significant effect on 3M 

syndrome after GH treatment. Meazza et al. 

[24] reported an 18-year boy who diagnosed as 

3M syndrome and growth hormone deficiency 



there is no difference in the standard 

deviation of height growth between SRS 

and non-SRS SGA. 

(GHD) also used GH to improve height, while 

the final stature had not improved significantly. 

Takatani et al. [25] showed the child whose 

height before treatment was -4SDS used GH 

treatment 6 years and his height was close to -3 

SDS. Sasaki et al. [33] reported a 5-year boy 

who used GH replacement therapy for 2 years 

was significant improvement in weight, but not 

in height. var der Wal et al. [34] reported other 

5 patients with 3M syndrome treated with GH 

and found that three patients were older 

(13
1

2
− 15

1

2 
 year) and had shorter treatment 

time (6-14 months), but the effect was not 

obvious; the other two children were younger 

(10
3

4
 and 12

1

4
 year) and had longer treatment 

time (4 years and 6 years), so the final height of 

them increased 1-1.4 SDS.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Supplement table A.3. Genetic and pathogenic information of 3M syndrome and SRS  

 3M syndrome SRS 

Consanguineous marriage More Rare, sporadic 

Pathogenic gene CUL7, OBSL1, CCDC8 

11p15 LOM, UPD(7)mat were the 

common pathogenic factors, followed by 

CNVs, 14q32 chromosome abnormalities, 

UPD(20)mat, UPD(16)mat, CDKN1C and 

IGF2 mutation, etc.  

Inheritance Autosomal recessive 

Autosomal recessive, autosomal 

dominant, X-chromosome dominant, 

epigenetic abnormality 

 


