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Abstract: 

CLOVES syndrome is an uncommon non-inherited mosaic disorder involving segmental tissue 

overgrowth. The acronym CLOVES stands for Congenital Lipomatous Overgrowth, Vascular 

malformations, Epidermal nevi, and Spinal/skeletal deformities. SOTOS syndrome, commonly referred 

to as Cerebral gigantism. It is marked by excessive growth before and after birth, along with the 

recognizable facial appearance, advanced bone development, and delays in cognitive development. A 9-

year-old female presented with recurring complaints of similar nature. Clinical findings raised the 

suspicion of mosaic somatic overgrowth disorder, with CLOVES syndrome, Klippel-Trenaunay 

syndrome, and Parker-Weber syndrome as potential differentials. The combined clinical, genetic, and 

imaging findings illustrate the complexity of patient’s condition and coexistence of characteristics of 

both SOTOS syndrome and CLOVES syndromes. We aimed to describe the phenotypic considerations 

between CLOVES and SOTOS syndrome, and reach out the novel management for the complications 

and the conditions associated with these syndromes. 
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INTRODUCTION: 

CLOVES syndrome is an uncommon non-inherited mosaic disorder involving segmental tissue 

overgrowth [1,2,3]. The acronym CLOVES stands for Congenital Lipomatous Overgrowth, Vascular 

malformations, Epidermal nevi, and Spinal/Skeletal deformities [4,5,6,7,8,9]. This condition is 

extremely rare with an occurrence rate estimated at less than one case per million people globally, has an 

equal incidence in both females and males [12][13][16][17]. Individuals with CLOVES syndrome often 

present with vascular malformations (commonly affecting the trunk),abnormal fat accumulation, 

curvature of spine(scoliosis)[Figure 1], and enlarged bones (especially in legs), though the bone 

overgrowth is typically non-progressive and not associated with significant deformities[10][11][Figure 

2]. Complications that may develop include consumptive Coagulopathy, Thrombophlebitis, 

Thromboembolic events, and lymphatic malformations [18-23]. 
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Figure 1.: Representation of the scoliosis(cervical hypertrophy) in a patient diagnosed with 

CLOVES syndrome. 

 

 
Figure 2: Overgrowth, skin hyperpigmentation over the body and the skeletal deformities of a 

patient with CLOVES syndrome. 

This syndrome usually arises by somatic mutations during the embryonic development and as it is a non-

inherited, there are no known environmental or lifestyle risk factors. The somatic(post-zygotic) mutation 

in the PIK3CA gene(phosphatidylinositol-4,5-Bisphosphate 3-kinase catalytic alpha subunit) which is 

found on chromosome 3q26.32 results in CLOVES syndrome [12][13]. The PIKC3A gene encode the 

p110-alpha catalytic subunit of the enzyme plays a key role in cell signalling by converting 

phosphatidylinositol (3,4)-bisphosphate (PIP2) into phosphatidylinositol (3,4,5)-triphosphate (PIP3). 

This conversion triggers a cascade that results in activation of AKT through phosphorylation by PDK1, 

which in turn activates the mTORC1 (mechanistic target of rapamycin complex 1) pathway. The 

aberration of PI3K/AKT/mTOR cascades promotes anomalous cellular processes, including metabolism, 

growth, proliferation, and even oncogenesis [14][15]. 

Diagnosis of CLOVES syndrome is established through imaging studies that assess the extent and 

characteristics of overgrowth, such as MRI (to evaluate soft tissue and vascular abnormalities), 

Ultrasound (for superficial venous malformations), and CT scan or X-rays (to detect bone involvement 

& calcification) [24][25]. Confirmation is further supported by detecting somatic mutations in the 

PIK3CA gene within affected tissues, using techniques like Targeted next-generation sequencing(NGS) 

panels, Droplet digital PCR (ddPCR), or Ultra-deep sequencing methods[26][27]. Owing to the rarity 

and complexity of CLOVES syndrome, a universally accepted standard treatment protocol has yet to be 

established. Management typically involves a multidisciplinary approaches such as Targeted therapy 

(Alpelisib-PIK3 inhibitor)[28-30],(Sirolimus-mTOR inhibitor)[31-35]; Surgical and interventional 

procedures (surgery or debulking, embolization)[36-40]; Supportive and symptomatic care (physical 

therapy, pain management and monitoring for complications) [42][43]. 
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SOTOS syndrome, commonly referred to as Cerebral gigantism[Figure 3], was initially identified by  

Jaun Sotos in 1964 and the key diagnostic standards for detecting the SOTOS syndrome were 

established by Cole and Hughes in 1994[44][45][47][48]. It is marked by excessive growth before and 

after birth, along with the recognizable facial appearance, advanced bone development, and delays in 

cognitive development[46]. This condition, listed as OMIM#117550, is a genetically diverse disorder 

primarily resulting from mutations, deletions, or duplications in the NSD1 gene. In some cases, 

alterations in the NFIX or APC2 genes may also be responsible. The syndrome is most commonly 

associated with the following three key clinical features-Accelerated growth and an abnormally large 

head (macrocephaly); Distinctive characteristics; Varying levels of intellectual or developmental 

delay[49-56]. 

 
Figure 3: SOTOS syndrome or Cerebral gigantism. 

 

CASE PRESENTATION: 

A 9-year-old female child was presented to hospital with complaints of granulomatous lesions present 

over the posterior 1/3rd of the tongue since birth, bleeds with touch/pressure; congenital disproportionate 

limb growth (R>L); swollen lower limbs-hemihypertrophy; multiple hyperpigmented patches over b/l 

upper and lower limb since birth; cervical lymph nodes are palpable(non-tender); dental caries since past 

3 years. The child is with the history of recurrent Respiratory tract infection with no previous hospital 

admission. Uneventful birth, developmentally normal child studying in 2nd standard. Immunised as per 

NIS and 3rd born child to non-contagious married couple. 

 

Clinical evaluation: 

Organ Site of involvement Abnormalities 

Mouth and 

Oral cavity 

Lips Pink stains over lower lip @centre. 

 Gums Hypertrophy. 

 Tongue Granulomatous lesions. 

 Teeth Dental carries. 

Limbs 

(R>L) 

Finger  Hypertrophy of thumb and index finger over right 

side. 

 Toes Hypertrophy of 2nd and 3rd toe (Syndactyly-toes 

fused together). 

Skin  Neck Large hyperpigmented patch over left side of neck. 

 Arms and Legs Hyperpigmentation over right fore arm and legs. 

 Palms Port wine stains over right palm. 

http://www.ijfmr.com/
SOTOS%20syndrome%20or%20Cerebral%20gigantism.
E.B. Hook et%20al.Cerebral%20gigantism:%20endocrinological%20and%20clinical%20observations%20of%20six%20patients%20including%20congenital%20giant,%20concordant%20monozygotic%20twins,%20and%20a%20child%20who%20achieved%20adult%20gigantic%20size.J%20Pediatr(1967).
T.R.P. Cole et%20al.%20Sotos%20syndrome,%20J%20Med%20Genet(1990).
.Sotos%20JF,%20Dodge%20PR,%20Muirhead%20DD,%20Crawford%20JD,%20Talbot%20NB:%20A%20syndrome%20of%20excessively%20rapid%20growth%20and%20acromegalic%20features%20and%20a%20nonprogressive%20neurologic%20disorder.%20N%20Engl%20J%20Med%201964;%20271:%20109%20–%20116.
Cole%20TR,%20Hughes%20H:%20Sotos%20syndrome:%20a%20study%20of%20the%20diagnostic%20criteria%20and%20natural%20history.%20J%20Med%20Genet%201994;%2031:%2020%20–%2032.
.J.H. Hersh et%20al.%20Risk%20of%20malignancy%20in%20Sotos%20syndrome,%20J%20Pediatr(1992).
Lapunzina%20P.%20Síndrome%20de%20Sotos. Protoc%20Diagn%20ter%20Pediatr.%20(2010)%201:71–9.
Tatton-Brown,%20K.;%20Rahman,%20N.%20Clinical%20features%20of%20NSD1-positive%20Sotos%20syndrome.%20Clin.%20Dysmorphol.%202004,%2013,%20199–204.


 

International Journal for Multidisciplinary Research (IJFMR) 
 

E-ISSN: 2582-2160   ●   Website: www.ijfmr.com       ●   Email: editor@ijfmr.com 

 

IJFMR260167730 Volume 8, Issue 1, January-February 2026 4 

 

 Lower back Port wine stains over lower back. 

Spine  Spinal curvature Scoliosis. 

Cervical hypertrophy over right upper back. 

The clinical examination demonstrated possible mosaic somatic overgrowth syndrome-CLOVES 

syndrome, Klippel-Trenaunay syndrome (KTS), Parker Weber syndrome. The 2D echocardiogram 

revealed mild to moderate Tricuspid regurgitation[Figure 4] and severe PAH; venous doppler imaging of 

lower limbs demonstrated diffuse mild skin thickening in b/l lower limbs with multiple round to ovoid 

hyperechoic lesions, suggestive of diffuse lipomatosis[Figure 5]. Mild ascites was noted on abdominal 

and pelvic ultrasound.  

 

 

Figure 4.: 

Echocardiogram 

revealing the mild to 

moderate Tricuspid 

regurgitation(Tr). 

Figure 5.: Venous doppler of 

lower limbs demonstrated the 

skin thickening in both b/l 

lower limbs with hypoechoic 

lesions. 

 

DISCUSSION: 

The hallmark clinical feature of the CLOVES syndrome is the presence of trunkal lipomas, or 

paravertebral fat deposits, which envelop the paraspinal muscles and flanks. However, during early 

months or years of life, these regions of dysregulated adipose tissue may be difficult to identify 

through the physical examination, and the core clinical features of SOTOS syndrome comprise 

distinctive cranio-facial characteristics, developmental or learning difficulties, and abnormal 

somatic overgrowth[57-59]. We aimed to describe the phenotypic considerations for differentiation 

between CLOVES and SOTOS syndrome, and reach out the novel management for the 

complications and the conditions associated with these syndromes.  

The patient exhibited multiple distinguishing features, including scoliosis (cervical hypertrophy), 

dental caries, hyperpigmented patches over the right forearm and lower limbs; port-wine stains 

involving the right palm and lower back. Genetic investigations were performed using two 

independent analyses. The first one, sequencing of NSD 1 gene revealed a previously reported 

zygosity variant associated with SOTOS syndrome, classified as a Uncertain significance. The 

second one, concurrent analysis of PIK3CA gene identified a pathogenic mutation consistent with 

CLOVES syndrome. These genetic findings were corroborated by imaging studies. A 2D 

echocardiogram demonstrated mild to moderate tricuspid regurgitation accompanied by severe PAH 

(pulmonary arterial hypertension); venous doppler examination of the lower limbs revealed diffuse  
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lipomatosis. Additionally, abdominal and pelvic ultrasonography identified mild ascites. 

Furthermore, the clinical history suggested phenotypic overlap with other rare vascular and 

overgrowth syndromes, including Klippel-Trenaunay syndrome and Parker weber syndrome, due to 

similarities in presentation. The combined clinical, genetic, and imaging findings illustrate the 

complexity of patient’s condition and coexistence of features characteristics of both SOTOS and 

CLOVES syndromes. 

 

CONCLUSION: 

CLOVES syndrome is exceptionally rare disorder that requires a better understanding of its clinical 

features and etiopathogenesis, so as to differentiate from other overgrowth syndrome with similar 

presentation. Here in this we report a case of 9-year-old child with CLOVES and SOTOS syndrome, 

to reach out the novel management for the complications and the conditions associated with this 

syndrome. We are presenting this case to contribute to medical literature by providing a 

comprehensive account on CLOVES syndrome. 

 

DECLARATION OF CONSENT: 

I hereby declare that the guardian reviewed the clinical details and provided written informed 

consent for their publication. The patient was assured that their identity would remain confidential 

and that only anonymized information would be used. All ethical standards regarding patient 

privacy were strictly followed. Consent documentation has been securely maintained. 

 

ABBREVATIONS: 

AKT- Alpha serine/threonine-protein kinase. 

APC2-Adenomatous polyposis coli 2. 

B/L- Bilateral. 

CLOVES- Congenital Lipomatous Overgrowth, Vascular malformations, Epidermal nevi, 

Spinal/Skeletal deformities. 

CT scan- Computerized Tomography Scan. 

DdPCR- Droplet digital polymerase chain reaction. 

mTORC- Mechanistic target of rapamycin complex 1 pathway. 

MRI- Magnetic Resonance Imaging. 

NFIX- Nuclear factor I X. 

NGS- Next Generation sequencing panel. 

NIS-National Immunization Schedule. 

NSD1- Nuclear receptor binding SET domain protein 1. 

OMIM#117550- Online Mendelian Inheritance in Man (This refers to SOTOS syndrome). 

PDK 1- 3-Phosphoinositide-dependent protein kinase 1. 

PI3K- Phosphatidylinositol 3-kinase. 

PIKC3A - Phosphatidylinositol-4,5-bisphosphate 3-kinase catalytic subunit alpha. 

PIP3- Phosphatidylinositol-(3,4,5)-triphosphate. 

PIP2-Phosphatidylinositol-(3,4)-bisphosphate. 

(R>L)- Right limb is greater then the left. 
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