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Abstract: 

Proteus syndrome (PS) is an extremely rare complex disorder, and caused by PS associated somatic mosaic AKT1 gene 

mutation. PS is characterized by progressive asymmetric, disproportionate overgrowth of patient’s skin, soft tissue, and 

bone of the different body parts since infant period. There is diversity in both clinical appearances, and with or without PS 

associated pathogenic genetic mutation situation can be existed for each patient. That caused clinical challenges for both 

accurate diagnosis and proper early treatment. We report a case of 17 years-old girl she presented with significant 

craniofacial dysmorphism, including prominent craniosynostosis and generalized skull bone sclerotic hyperostosis changes, 

hearing impairment after age of 3 years-old, progressive asymmetric overgrowth of the left lower limb with leg length 

discrepancy in childhood. Focal lipomatous tumors grow over the abdomen, left thigh and spinal deformity developed 

around teenage years. Hypermenorrhea with adenomyosis and ovarian cystadenoma lesions after menarche 12 years-old. 

Patient was fulfilled positive clinical criteria > 17 points for clinical Proteus syndrome diagnosis, clinically strict met 

(mosaic distribution of lesions, sporadic occurrence, and progressive course) three general criteria for PS diagnosis. 

Although the whole exome sequencing test from affected thigh lipoma did not identify pathogenic/likely pathogenic variant 

AKT1, PTEN, PIK3CA gene. Whole genome sequencing test from affected cranial hyperostosis bone revealed MSH6 

variant of uncertain significance (NM-000179.3: c.754T>G) gene mutation. The patient has received surgical treated at 

three different medical centers in Taiwan for craniofacial dysmorphism, hearing loss, leg length discrepancy, and 

hypermenorrhea problems respectively. All clinical symptoms and problems with postoperative have partial relieved and 

improvement. Further more complicated surgery was necessary for her. Clinically we are challenged both for early 

confirming PS clinical diagnosis, and make the differential diagnosis from other clinical mimic overgrowth spectrum 

disorder.  

Key words: Proteu syndrome; craniofacial dysmorphism; asymmetric overgrowth; hypermenorrhea; whole exome 

sequencing; whole genome sequencing 

Abbreviations: proteus syndrome (PS). 

Introduction 

Proteus syndrome (PS), an extremely rare syndrome in the majority of 

patients, caused by somatic mosaic pathogenic variant AKT1 mutation. 

PS was first described by Cohen and Hayden in 1979, with an estimated 

prevalence around 1/1,000,000 liver births.  PS patient characterized with 

post-natal asymmetric, progressive, disproportionate segmental 

overgrowth of the limbs. Common affecting the skin, soft adipose tissue, 

and skeleton of the body. Most PS patients present with normal facial 

appearance and without systemic anomalies at birth, developed 

progressive asymmetric overgrowth after infant period, which can cause 

significant craniofacial dysmorphism, severe focal overgrowth, leg length 

discrepancy, spinal deformity complications. There is clinical diversity 

between PS patients present with different phenotype severity, and 

  Open Access    Case Report 

     International Journal of Clinical Case Reports and Reviews 
                                                                                Lin-Show Chin *                                                                                                                                                        

AUCTORES 
Globalize your   Research 



Clinical Case Reports and Reviews.                                                                                                                                                                  Copy rights@ Lin-Show Chin, 

 
Auctores Publishing LLC – Volume 17(3)-465 www.auctoresonline.org  
ISSN: 2690-4861                                                                                                                              Page 2 of 6 

genotype difference- with or without PS associated gene mutation. The 

PS diagnosis is established in a proband with all three general criteria 

(mosaic distribution of lesions, sporadic occurrence, progressive course). 

Patients under clinical score < 10 points individual with mosaic AKT1 

pathogenic variant, or clinical score >15 points individual without mosaic 

AKT1 pathogenic variant condition. Molecular genetic tests play a crucial 

role in both confirming diagnosis, and make differential diagnosis with 

other syndromes or skeletal dysplasia. Surgical treatment of symptomatic 

PS patients including: plastic surgery for craniofacial dysmorphism and 

lipomatous overgrowth. Orthopedic surgery for leg length discrepancy, 

macrodactyly, and scoliosis. Dermatologic management for foot 

cerebriform nevus.  Cardiovascular surgery for deep vein thrombosis and 

pulmonary embolism [7]. 

Case report 

These 17 years-old girls was referred from outside hospital to Tainan 

Municipal An-Nan Hospital Orthopedics Department, for the purpose of 

tertiary consultation for progressive craniofacial dysmorphism associated 

with vision and hearing impairment problems. According patient’s 

parents’ statement she was a G2P1baby, birth date: 2007/05/24, gestation 

age: 40 weeks, NSD, birth height: 51 cm, birth weight: 3185 gm, head 

girth: 34 cm, Apgar score: 9 at one minute, 10 at five minutes, birth 

without obvious systemic deformity condition. Sonogram of the brain was 

normal at birth, with psychomotor developmental delay. Family history 

was non-contribution. Mild craniofacial deformity was noted by parents 

since the age of 2 years-old. 3D-CT image of skull revealed metopic ridge, 

early closure of anterior fontanelle and trigonocephaly pathologies 

(Figures 1A and 1B) findings at that time. Under the diagnosis of metopic 

craniosynostosis she received cranioplasty treatment at CGMHT P-S 

department aged 2+7 yrs, 2009/12/28. After the age of 3 yrs she developed 

slow progressive, asymmetric, segmental left lower limb overgrowth 

clinical symptoms, but with prominent craniofacial dysmorphism 

(Figures 2A-D) and associated bilateral ear hearing impairment 

symptoms. First menstruation at age of 12 yrs, associated with 

hypermenorrhea and absence of pubic and axillary hair development 

(Figures 3A and 3B), and spinal scoliosis problems (Figures 4A and 4B). 

The major operative date with Proteus syndrome related surgeries were 

summarized as follows. [1] PDA s/p transcatheter coli embolism 

treatment at CGMHT pediatric cardiology 1+3 yrs, 2008/09/24. [2] 

Metopic craniosynostosis s/p cranioplasty at CGMHT plastic surgery 

department 2+7 yrs, 2009/12/28. [3] Left leg length discrepancy 4.5 cm (

２) s/p guided growth treatment (Lt distal femur and proximal tibia 

Orthofix 8-plate epiphysiodesis) (Figures 5A and 5B) at NTUHCH 

orthopedics department 14 yrs, 2021/07/05. [4] Bilateral ear canal 

stenosis (Figures 6A and 6B) with left ear cholesteatoma s/p left ear 

canalplasty + tympanoplasty + mastoidectomy+ cholesteatome excision 

treatment at NTUH ENT department 14+6 yrs, 2021/11/25. [5] 

Malocclusion, dental caries, gingival hyperplasia s/p tooth extraction, 

complicated odontectomy, gingivectomy at TMUH oral surgery 

department 15+3 yrs, 2022/03/22. Pathology report: gingival-squamous 

hyperplasia, alveolar bone- fibrotic osseous tissue.  [6] Adenomyosis 

uterus with hypermenorrhea s/p hysteroscopic endometrial ablation + 

adenomyosis excision (Figures 7A-C) treatment at NTUH GYN 

department 15+8 yrs, 2022/08/22. Pathology report: endometrial 

hyperplasia with inactive endometrial glands and thickened submucosal 

tissue.  [7] Left inner thigh lipoma s/p excisional biopsy at NTUHT 16 

yrs, 2022/12/09. Pathology: Lipoma [8] with whole exome sequencing 

test.  (8) Progressive and recurrent of skull hyperostosis lesions s/p 

forehead and orbital floor lesions partial resection at TMUH plastic 

surgery department 16+7 yrs, 2023/11/20. Pathology report: mature 

trabecular bone, with whole genome sequencing test. Postoperative 

patient’s problems such as: craniosynostosis, left ear hearing impairment, 

oral malocclusion, left leg length discrepancy, hypermenorrhea, all with 

partial clinical improvement. The most recent outpatient patient’s four 

complaints were: 1. Slow progressive craniofacial dysmorphism with 

neurological deficits including bilateral hearing, vision and speaking 

impairments. 2. 2nd sexual development delay with hypermenorrhea. 3. 

Overgrowth lipomatous tumors over abdomen and left lower limb. 4. 

Residual leg length discrepancy 2 cm. Physical examination showed 

significant craniofacial dysmorphism with diffused overgrowth 

protruding bony nodular lesions over frontal, parietal, and temporal 

region of the skull, hypertelorism, depressed nasal bridge, and open 

month disfigurations. Bilateral ear hearing loss, back hyperpigmentation 

skin lesion with scoliosis spinal deformity, lipomatous overgrowth tumors 

lesion over abdomen and left lower limb [4], residual leg length 

discrepancy 2 cm Lt > Rt, absent of axillary and pubic hair. Radiological 

Imaging both skull films and 3D-CT showed diffuse sclerotic 

hyperostosis lesions over the cranial outer table regions, and narrowing of 

bilateral auditory canal (Figure. 8A, 8B, 8C, 8D). Scanogram of spine 

showed thoracolumbar junctional scoliosis with lumbar megaspondyly 

changes (Figure.4A and 4B). Triple film of lower limb showed long bones 

diaphyseal dysplasia change with residual leg length discrepancy post left 

knee tethering growth surgery (Figure.5A and 5B). Recurrence of hearing 

loss of left ear, and Impairment of bilateral vision acuity was strongly 

complained by the patient herself recently. 

Written informed consent was obtained from the patient’s parents 

regarding the publication of the patient's details and associated images. 

 
Figure 1A:3D-CT metopic ridge, small anterior fontanelle, 2 years-old. 1B. 3D-CT trigonocephly, midface hypoplasia, 2 years-old. 1C. Gross photo 

2 years-old. 
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Figure 2A: Gross craniofacial dysmorphism with hypertelorism, sunken eyes, midface        hypoplasia, 16 years-old. 2B. Hyperostosis bulging out 

skull lesions, external ear canal narrow. 2C. Open mouth deformity, crowding tooth, malocclusion. 2D. Gingival hypertrophy, crowding tooth. 

 
Figure 3A: Absent of axillary hair, 16 years-old. 3B. Absent of pubic hair, abdominal soft tissue mass lesion, 16 years-old. 

 

 

Figure 4A: Scoliosis spine deformity, back skin hyperpigmentation lesions, 15 years-old. 4B. Triple film spine showed Rt thoracolumbar junctional 

scoliosis, megaspondyly changes of lumbar spine. 
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Figure 5A: Disproportional overgrowth with leg length discrepancy Lt lower limb, 16 years-old. 5B. Triple film lower limb showed hypertrophy Lt 

femur and tibia. 5C. Post guided growth treatment of Lt distal femur and proximal tibia with 8-plate 

 
Figure 6A: Gross narrowing of external auditory canal, 16 years-old. 6B. 3D-CT hyperostosis lesion with neural eye and ear compression. 6C. CT 

Narrowing of bilateral internal auditory canal. 

 
Figure 7A. and 7B: Hysteroscopy generalized endometrial hyperplasia and thickening changes. 7C. Focal submucosal adenomyosis lesions. 
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Figure 8A: Skull A-P diffuse sclerotic hyperostosis lesions over cranial outer table region, 16 years-old. 8B. Skull-Lat midface hypoplasia. 8C. 3D-

CT severe craniofacial dysmorphism with hyperostosis of skull. 8D. 3D-CT external auditory canal narrowing, midface hypoplasia, and malocclusion 

Discussion 

Proteus syndrome (PS) is an extremely rare syndrome characterized by 

progressive, asymmetric, segmental or patchy overgrowth, commonly 

affecting the skin, soft tissue and bony tissue. Clinically more than 80% 

PS patients present with positive sporadic somatic mosaic pathogenic 

variant AKT1 gene mutation. Most PR patients developed progressive 

focal tissue overgrowth and caused body disfiguration since the infant 

period. There are clinical characteristics and three general criteria for PS 

- With mosaic distribution of lesions, sporadic occurrence, progressive in 

clinical course. Because of rare prevalence around 1/1.000.000 live birth, 

medical staff usually lack clinical experience about PS. Combined with 

the disparity in clinical appearance variation, and with the possibility of 

either positive or negative pathogenic variant AKT1, PTEN genes genetic 

identification. Early established “Proteus syndrome” diagnosis is very 

difficult and challenging for us. For the girl our clinical diagnosis was 

revised to “Proteus syndrome” after overseas tertiary consultation. 

Differential diagnosis including- Craniodiaphyseal dysplasia, McCune-

Albright syndrome, Neurofibromatosis type 1, PIK3 CA-related 

overgrowth syndrome. Further Genetic tests- First one with Whole exome 

sequencing, from left thigh lipoma did not identify pathogenic/likely 

pathogenic variant on AKT1, PTEN, SOST, GNAS, NF1, PIK3CA gene 

[6,10]. Secondary one with Whole genome sequencing, from cranial 

sclerotic hyperostosis bone revealed a MSH6 variant of uncertain 

significance (NM-000179.3: c.754>G; NP-000170.1: p.Ser 252Ala, 

heterozygous), and other three carries on GJB2, AKA9, NDUFS2, and 

RPGRIP gene that cannot explain patient phenotype. Finally, we make 

the “Proteus syndrome” clinical diagnosis based on her presence with 3 

general criteria- mosaic distribution of lesions, sporadic occurrence and 

progressive course. The patient also had identified 17 points of specific 

criteria for “proteus syndrome” diagnosis [9,10] including- hyperostosis 

of skull 5, gingival overgrowth 5, dysregulated adipose tissue 2, linear 

epidermal nevus 2, specific tumors ovarian cystadenoma 1, facial 

dysmorphism 2. Although secondary WES and WGS test for PS- 

associated pathogenic variant did not identified, but we have confidently 

rule out Craniofacial dysplasia, McCune-Albright syndrome, 

Neurofibromatosis type 1, PIK3CA-related overgrowth syndrome 

diseases possibility after detail molecular genetic test. So, we can 

reasonably establish a “Proteus Syndrome” diagnosis for this patient 

[3,4,11], and set up our future treatment plans.  

Conclusion 

Proteus syndrome (PS) is an extremely rare genetic background disorder, 

manifested with postnatal progressive, asymmetric, disproportionate 

overgrowth of the body tissue in a mosaic distribution pattern. Clinically 

majority PS patients were present with syndrome-associated AKT1, 

PTEN pathogenic somatic gene mutation. PS patients without early 

diagnosis and treatment, severe complications such as severe craniofacial 

dysmorphism with cranial nerves entrapment, leg length discrepancy and 

scoliosis of spine, deep vein thrombosis and pulmonary embolism can 

happen [7]. Detailed medical history taking, complete physical 

examination, specific imaging study, affected tissue pathology 

assessment all are essential for the” Proteus syndrome” diagnosis. 

Molecular genetic test plays an important role for early confirming PS 

diagnosis, and help for differential diagnosis. After going through a 

complete retrospective, I reviewed all sequential hospitalization medical 

records, and two recent molecular genetic test results (Affected left thigh 

lipoma whole exome sequencing test and affected skull hyperostosis bone 

whole genome sequencing test). We revise the clinical diagnosis from 

MuCune-Albright syndrome and Craniodiaphyseal Dysplasia to Proteus 

syndrome. Concerned about the future clinical progression, and 

possibility of foal recurrence problems. We will arrange regular 

multidisciplinary approach treatment for her. However, clinical 

challenges still persist with: PS patient’s Genotype Variation - New or 

Unknown PS gene existing? How to detect and identify? How to 

completely rule out Phenotype Overlapping and mimic diseases? All 

puzzles need advancing research and further investigation.    

Acknowledgements  

Assistance in clinical Consultation: Jae-Joon Cho, Professor & Chief 

Division of Paediatric Orthopedics, Seoul National University Hospital, 

Seoul, Korea. 

Assistance in Genetic Assessment: Ni-Chung Lee, professor, 

Department of Pediatrics and Medical Genetics, National Taiwan 

University, Taipei, Taiwan.  

Assistance in Radiological Interpretation: Tsyh-Jyi Hsieh, MD, Chief 

Department of Medical Imaging, Chi-Mei Medical Center, Tainan, 

Tainan   

References 

1. Smith Lyons Jonens. Smith’s Recognizable Patterns of Human 

Malformation, 4th edition. W.B. Saunders Company. P 458. 

2. Malcolm B Menelaus. The management of limb inequality, 

Churchill Livingston. 1991. P 46. 

3. Biesecker L. (2003). Proteus Syndrome. NORD Guide to Rare 

Disorders. Lippincott Williams. Philadelphia. 239ITION 

4. Cohen MM, Hayden PW. (1979). A newly recognized 

hamartomatous syndrome. Birth Defects Orig Artic Ser. 15(5B) 

291-296. 

5. Gordon PL, Wilroy RS. (1995). Neoplasms in Proteu 

Syndrome. AM J Med Genet. 57:74-78. 

https://api.taylorfrancis.com/content/books/mono/download?identifierName=doi&identifierValue=10.1201/9781003083535&type=googlepdf
https://api.taylorfrancis.com/content/books/mono/download?identifierName=doi&identifierValue=10.1201/9781003083535&type=googlepdf
https://www.limblength.org/conditions/growth-arrest/#:~:text=What%20is%20a%20complete%20growth,is%20shorter%20than%20the%20other.
https://www.limblength.org/conditions/growth-arrest/#:~:text=What%20is%20a%20complete%20growth,is%20shorter%20than%20the%20other.
https://rarediseases.org/rare-diseases/proteus-syndrome/#:~:text=Proteus%20syndrome%20is%20a%20rare,of%20affected%20and%20unaffected%20areas).
https://rarediseases.org/rare-diseases/proteus-syndrome/#:~:text=Proteus%20syndrome%20is%20a%20rare,of%20affected%20and%20unaffected%20areas).
https://cir.nii.ac.jp/crid/1570572700291314432
https://cir.nii.ac.jp/crid/1570572700291314432
https://cir.nii.ac.jp/crid/1570572700291314432
https://onlinelibrary.wiley.com/doi/abs/10.1002/ajmg.1320570117
https://onlinelibrary.wiley.com/doi/abs/10.1002/ajmg.1320570117


Clinical Case Reports and Reviews.                                                                                                                                                                  Copy rights@ Lin-Show Chin, 

 
Auctores Publishing LLC – Volume 17(3)-465 www.auctoresonline.org  
ISSN: 2690-4861                                                                                                                              Page 6 of 6 

6. Biesecker LG, Peters KF. (1998). Clinical differential between 

proteus syndrome and hemihyperplasia: description of distinct 

form of hemihyperplasia. Am J Med Genet. 79:311-318. 

7. Slovotinek AM, Vacha SJ. (2000). Sudden death caused by 

pulmonary thromboembolism in proteus syndrome. Clin 

Genet. 58:386-389 

8. Caux F, Plauchu H. (2007). Segmental overgrowth, 

lipomatosis, arteriovenous malformation and epidermal nevus 

(SOLAMEN) syndrome is related to masiac PTEN 

nullizkgosity. Eur J Hum Genet. 15:767-773. 

9. Hoey SE, Eastwood D. (2008). Histopathological features of 

proteus syndrome. Clin Exp Dermatol. 33:234-238. 

10. Cohen MM. (2014). Proteus syndrome review: Molecular, 

clinical and pathologic. Clin Genet 85:111-119. 

11. Sapp JC. (2019). A dyadic geno-phenotype approach to 

diagnostic criteria for proteus syndrome. AmＪＭed Genet C 

Semin Med Genet. Dec;181(4):565-557. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 This work is licensed under Creative    
   Commons Attribution 4.0 License 
 

 

To Submit Your Article Click Here: Submit Manuscript 

 

DOI:10.31579/2690-4861/465

 

 

 

Ready to submit your research? Choose Auctores and benefit from:  
 

➢ fast, convenient online submission 

➢ rigorous peer review by experienced research in your field  

➢ rapid publication on acceptance  

➢ authors retain copyrights 

➢ unique DOI for all articles 

➢ immediate, unrestricted online access 
 

At Auctores, research is always in progress. 

 

Learn more  https://auctoresonline.org/journals/international-journal-of-

clinical-case-reports-and-reviews  

https://onlinelibrary.wiley.com/doi/abs/10.1002/(SICI)1096-8628(19981002)79:4%3C311::AID-AJMG14%3E3.0.CO;2-U
https://onlinelibrary.wiley.com/doi/abs/10.1002/(SICI)1096-8628(19981002)79:4%3C311::AID-AJMG14%3E3.0.CO;2-U
https://onlinelibrary.wiley.com/doi/abs/10.1002/(SICI)1096-8628(19981002)79:4%3C311::AID-AJMG14%3E3.0.CO;2-U
https://onlinelibrary.wiley.com/doi/abs/10.1034/j.1399-0004.2000.580509.x
https://onlinelibrary.wiley.com/doi/abs/10.1034/j.1399-0004.2000.580509.x
https://onlinelibrary.wiley.com/doi/abs/10.1034/j.1399-0004.2000.580509.x
https://www.nature.com/articles/5201823
https://www.nature.com/articles/5201823
https://www.nature.com/articles/5201823
https://www.nature.com/articles/5201823
https://academic.oup.com/ced/article-abstract/33/3/234/6624425
https://academic.oup.com/ced/article-abstract/33/3/234/6624425
https://onlinelibrary.wiley.com/doi/abs/10.1111/cge.12266
https://onlinelibrary.wiley.com/doi/abs/10.1111/cge.12266
https://onlinelibrary.wiley.com/doi/abs/10.1002/ajmg.c.31744
https://onlinelibrary.wiley.com/doi/abs/10.1002/ajmg.c.31744
https://onlinelibrary.wiley.com/doi/abs/10.1002/ajmg.c.31744
file:///C:/C/Users/web/AppData/Local/Adobe/InDesign/Version%2010.0/en_US/Caches/InDesign%20ClipboardScrap1.pdf
https://auctoresonline.org/submit-manuscript?e=66
https://auctoresonline.org/journals/international-journal-of-clinical-case-reports-and-reviews
https://auctoresonline.org/journals/international-journal-of-clinical-case-reports-and-reviews

