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Summary 

Introduction: Noonan syndrome is a dominant autosomal inherited ge-netic disorder with var-

iable phenotypic expression. It is found within diseases known as rasopathies and is pro-duced 

by mutations in RAS genes. Patients are character-ized by facial dysmorphism, short stature, 

congenital heart disease, musculoskeletal disorders, and, in some cases, intellectual disability.  

Clinical case: This report describes the case of a one-month-old male patient who comes to 

the outpatient clinic, presenting with facial dysmorphism and pulmonary steno-sis, for which a 

multidisciplinary follow-up is carried out due to suspicion of Noonan syndrome. From the fourth 

month, the patient developed lymphedema in the deltoid area. 

Evolution: At 7 months of age, exome sequencing was per-formed, finding a pathogenic variant 

in the SOS1 gene and confirming the diagnosis of this syndrome. 

Conclusion: This case documents the presence of Noonan syndrome with a mutation of the 

SOS1 gene with typical facial dysmorphology, pulmonary valve stenosis, cryptor-chidism and 

lymphatic dysplasia with deltoid. 
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Introduction 
Noonan syndrome is a disease of genetic origin, and it 

has a prevalence of 1/1000-2500 live newborns [1]. It is 

characterized by typical facial dysmorphism, short 

stature, congenital heart abnormalities, and varying 

degrees of intellectual disability. Among the pheno-

typic characteristics we find: eyelid ptosis, hyper-

telorism, downward oblique eyelid fissures, low im-

plantation of ear pavilions with posterior rotation and 

thickened helix, short neck with excess skin on the nape 

and low posterior hairline, deformation of the rib cage 

and cryptorchidism [2]. In addition, lymphatic dyspla-

sia, clotting disorders, and feeding problems can occur 

during childhood. Among the cardiological alterations, 

the most common are pulmonary valve stenosis and 

hypertrophic cardiomyopathy [1, 2]. At the cutaneous 

level, its manifestations will depend on the causal mu-

tation, and café-au-lait spots, pigmented nevi and 

lentigo can be observed [3]. 

It has an autosomal dominant mode of inher-

itance, the karyotype is normal, and nonsense muta-

tions are found in the PTPN11 gene (12q24.1) in 50% of 

patients. However, mutations in genes of the RAS 

MAPK metabolic pathway, such as SOS1, RAF1, RIT1 

and KRAS, have been discovered in a small proportion 

of patients. In some cases, the pathogenic variant oc-

curs for the first time in the affected individual, known 

as a de novo mutation; however, an affected parent is 

identified in 30 to 75% of families [2]. 

Cardiological and genetic evaluation, monitoring 

of growth and psychomotor development, and a 

guide for eating problems should be included in the 

management of patients. Most affected children can 

lead normal lives into adulthood and do not require 

any particular medical treatment [4]. 

Clinical case 
Male patient product of the second pregnancy, born 

by iterative cesarean section, son of nonconsanguine-

ous parents, 40-year-old mother and 45-year-old fa-

ther with a history of testicular cancer in remission. Six-

year-old brother diagnosed with Asperger's syn-

drome. In the first trimester of pregnancy, she pre-

sented retroplacental hematoma with progesterone 

administration, and there were no ultrasound dataof 

the first trimester sieve. In the second trimester struc-

tural ultrasound performed at week 21, bullous pelvic 

dilation was evidenced, predominantly in the right kid-

ney, with no other positive marker. In the third tri-

mester, polyhydramnios and calcified placenta are 

evident. He was born by cesarean section at 38 weeks 

of gestation without complications, birth weight 3382 

 
Fig. 1  Presence of palpebral ptosis, ocular hypertelorism. 

 
Fig. 2  Presence of a short neck and low implantation of the 

pinna. 

 
Fig. 3 Abnormal distribution of the folds of the hand. 
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grams and height 48 cm. In the first hours of life, it pre-

sents desaturation and tachypnea. They perform tests 

showing elevated IL-6, which is why they diagnose 

early sepsis and administer intravenous antibiotic  

therapy for 7 days. 

On physical examination, they auscultated a sys-

tolic murmur in the left sternal border, so on the fourth 

day of life, it was assessed by pediatric cardiology, and 

the echocardiogram showed a slightly thickened pul-

monary valve with mild stenosis, aortic arch and tortu-

ous descending aorta with slight narrowing and a gra-

dient greater than 22 mmHg and pulmonary hyper-

tension without oxygen 41 mmHg, which decreased to 

23 mmHg with O2. Therefore, the use of oxygen was 

indicated for one month. 

He came to the consultation at 27 days of life, and 

the physical examination revealed a 0.5 cm hemangi-

oma in the right leg and the gluteal region, palpebral 

ptosis with bilateral pupillary red reflex, grade II sys-

tolic murmur in tricuspid focus and hyperphonetic R2 

and teletelia. On neurological examination, archaic  

reflexes were normal, but there were no upward 

movements. 

At 2 months, in consultation, the physical exami-

nation revealed a weight of 5.2 kg (P25) and height 

56cm (P15), slight dolichocephaly, eyelid ptosis, ocular 

hypertelorism (Figure 1), downward oblique palpebral 

fissures and proptosis; short neck (Figure 2), depressed 

nasal bridge with bulbous nose tip, high palate, low 

pinna implantation, rectus abdominis diastasis, umbil-

ical hernia, right cryptorchidism, abnormal distribution 

of the hand crease (Figure 3), overlapping toes (Figure 

4). In psychomotor development, he does not smile, 

babbles little, and does not hold his head. 

Diagnostic workshop 

Genetics is consulted, who requests a karyotype in pe-

ripheral blood reported with a modal number of 46 

chromosomes with XY chromosomal sex complement, 

without evidence of numerical or structural alterations, 

due to phenotypic characteristics, Noonan syndrome 

is suggested (Figure 5). 

At 4 months of age, a smooth mass without de-

fined borders was evidenced in the left posterior del-

toid region (Figure 6). Ultrasound of the lesion was 

performed, showing a process compatible with 

lymphedema (Figure 7). 

 
Fig. 6  Mass in the deltoid area at 4 months of age. 

 
Fig. 4 Presence of overlapping toes. 

 
Fig. 5  Karyotype with normal distribution 
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Their weight growth continues at the same per-

centiles, and psychomotor development improves with 

stimulation without encountering red flags in their de-

velopment. 

At 7 months of age, exome sequencing was per-

formed, finding a pathogenic variant: c.1654A> G (p.  

Arg552Gly) identified in the SOS1 gene, a variant asso-

ciated with autosomal dominant RASopathies spec-

trum disorders, confirming the diagnosis of syndrome 

by Noonan. 

Discussion 
The diagnosis of Noonan syndrome is mainly clinical; 

however, on certain occasions, it may not be so clear 

since there is great variability in expression, and the 

phenotype becomes less pronounced with increasing 

age [5]. 

Several scoring systems have been designed to aid the 

diagnostic process, the most recent being developed 

in 1994 by Van der Burgt [6] and is presented in the 

table 1 

Table 1 Diagnostic criteria for S. Noonan 

Clinical manifes-

tation 

A Major criteria B. Minor criteria 

1.Facial Typical facial 

dysmorphology 

Suggestive facial 

dysmorphology 

2. Cardiac Pulmonary valve 

stenosis, hyper-

trophic obstructive 

cardiomyopathy 

and / or typical NS 

ECG 

Other flaw 

3.Size Percentile <3 <10th percentile 

4 thoracic wall Pectus carinatum / 

excavatum 

Broad chest 

5. Family history First-degree rela-

tive with confirmed 

SN 

First-degree rela-

tive with data sug-

gestive of NS 

6.Other Have all: 

Cryptorchidism In-

tellectual disability, 

Lymphatic dyspla-

sia 

One of them 

Definitive SN: 1 "A" plus another major criterion or two minor 

ones; 1 "B" plus two major or three minor criteria 

In the case of the patient presented in this report, he 

met the major criteria of typical facial dysmorphology, 

pulmonary valve stenosis, andcryptorchidism and 

lymphatic dysplasia, so it could be classified as a de-

finitive diagnosis of Noonan syndrome. 

It should be noted that our patient presented 

lymphedema in the posterior region of the left shoul-

der, a characteristic not described in the literature. 

However, lymphatic vessel dysplasia, hypoplasia, or 

aplasia is evidenced in 20% of patients, a condition that 

leads to generalized lymphedema, peripheral 

lymphedema, pulmonary lymphangiectasia, or intes-

tinal lymphangiectasia. The most common manifesta-

tion is lymphedema of the dorsal region of the hands 

and feet, which generally disappears during childhood 

[1]. 

Contrary to what is described in the bibliography, 

our patient did not present any problems in weight-

bearing growth and had a slight delay in psychomotor 

development that was overcome with early stimula-

tion. 

In recent years, a group of genetic diseases called 

rasopathies, disorders of the RAS/MAPK signaling 

pathway or neuro-facial-cutaneous disorders have 

been described, which have alterations in the genes 

involved in this pathway as a common denominator. 

Mutations are found in the germline, unlike somatic 

mutations found in cancer [7]. 

Within this group, there is Noonan syndrome, 

which clinically can overlap with other disorders of the 

same signaling pathway, such as Leopard syndrome, 

cardiofaciocutaneous syndrome, Costello syndrome, 

neurofibromatosis-Noonan syndrome, type 1 neurofi-

bromatosis, Noonan-like syndrome (NLS) presenting 

with anagen-phase hair loss, Watson's syndrome, and 

Legius syndrome [3]. 

The Ras/mitogen-activated protein kinase 

(MAPK) pathway plays a vital role in development and 

 
Fig. 7 Presence of lymphedema in the deltoid area. 
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is activated by extracellular input in the form of growth 

factors. It is essential for regulating the cell cycle and 

cell growth, differentiation, and senescence, all of 

which are essential for normal mammalian develop-

ment [7]. 

The RAS genes constitute a multigene family that 

includes HRAS, NRAS, and KRAS. RAS proteins are 

small guanosine nucleotide-linked GTPases that func-

tion as critical signaling centers within the cell [7]. 

To date, rasopathies have been closely related to 

8 genes belonging to the RAS/MAPK signaling path-

way in etiology: PTPN11, SOS1, KRAS, NRAS, RAF1, BRAF, 

SHOC2, and CBL3. There are no exclusive phenotypic  

characteristics of a specific genotype, since genetic  

and epigenetic factors probably influence both the 

penetrance and the expressiveness of the syndrome. 

In the case of Noonan syndrome, seven causal 

genes and their chromosomal locations have been 

identified (Table 2). 

Table 2 Genetic alterations in Sd. by Noonan 
Affected gene Chromosomal loca-

tion 
Presentation 
percentage 

PTPN 11 12q24.1 fifty% 
SOS 1 2p22.1 10% 
RAF 1 3p25 3-17% 
KRAS 12p12.1 <5% 
NRAS 1p13.2 4 cases 
MAP2K1 (MEK 1) 15q22 <2% 
BRAF 7q34 <2% 
Taken and modified from: Heredia Ramírez CE, Barros F, Conde 
JB, Castro-Feijóo L, Cabanas Rodríguez P, Arias MP. Rasopat-
hies. Rev Esp Endocrinol Pediatr. 2013: 68-86 

Nonsense mutations in the SOS1 gene are the second 

most common cause of Noonan syndrome, accounting 

for approximately 15% of all cases [8]. 

SOS1 encodes the guanine nucleotide exchange 

factor protein Ras (RasGEF), which is responsible for 

stimulating the conversion of Ras from the inactive 

GDP-bound form to the active GTP-bound form [7]. 

Most SOS1 missense mutations disrupt the self-inhibi-

tion of RasGEF activity, resulting in a gain of SOS1 func-

tion, a subsequent increase in the active form of Ras, 

and an increase in Ras/MAPK pathway signaling. [7]. 

A study carried out in 2007 by Tartaglia et al. in 22 pa-

tients with Noonan syndrome and a mutation in the 

SOS1 gene showed a high prevalence of congenital 

heart disease (81%), pulmonary valve stenosis (62%), 

septum defects (25%), pectus deformities (100%), short 

and winged neck (94%) and facial dysmorphism, in 

particular palpebral ptosis and low implantation of the 

ears, downward oblique palpebral fissures and mac-

rocephaly (56%). He emphasized the more frequent 

occurrence of ectodermal abnormalities such as ker-

atosis pilaris (50%) and curly hair (88%) and a higher 

probability of normal development and stature in 

these individuals compared to others with the syn-

drome and other mutations [9]. 

Roberts et al. reported 14 individuals with Noonan 

syndrome who had a pathogenic variant in SOS1. In 

this study, no differences were found in terms of devel-

opment and height from other individuals with the syn-

drome. Similarly, heart septal defects were found 

more frequently than in individuals with Noonan syn-

drome and pathogenic variants in PTPN11 [8]. 

While cognitive impairment was common among 

individuals with PTPN11 mutations and those with un-

known mutations, all individuals with SOS1 mutations 

exhibited average or higher verbal and nonverbal 

cognitive abilities. 

Pierpont et al. studied the intellectual abilities in 

Noonan syndrome and the different genes involved, 

finding that cognitive impairment was common 

among individuals with PTPN11 mutations and those 

with unknown mutations, while all individuals with 

SOS1 mutations exhibited verbal and nonverbal cog-

nitive abilities in the average or higher range [10]. 

In cases with a de novo mutation, that is, those 

where there is no known family history, as in the case 

of our patient, it has been universally found that the 

pathogenic variant is of paternal origin. In addition, 

there is a relationship with advanced paternal age (> 

40 years), together with a significant bias in the pro-

portion of affected sexes, favoring transmission to 

male children, a finding that has not been explained 

so far but suggests a higher rate of point mutations in 

paternal spermatogenesis [11]. 

The reviewed studies suggest that the wide range 

of clinical manifestations in patients with Noonan syn-

drome is related to the variable expressiveness typical 

of autosomal dominant diseases, as well as the allelic  

and locus heterogeneity present in rasopathies. 

This information supports the fact that although 

the diagnosis can be suspected clinically, assessment 

by an interdisciplinary group and the establishment of 

a definitive diagnosis through massive sequencing 
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with increasingly accessible multigene panels are nec-

essary. 

Having a molecular result allows for an ade-

quate genotype-phenotype relationship, which facili-

tates follow-up and adequate counseling for parents, 

both in management, prognosis, and risk of recur-

rence. 

Conclusions. 
This case documents the presence of Noonan syn-

drome with a mutation of the SOS1 gene with typical 

facial dysmorphology, pulmonary valve stenosis, cryp-

torchidism and lymphatic dysplasia with deltoid 

lymphedema, a finding not described in previous 

cases. 
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