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Overview of Proteus Syndrome
Proteus syndrome is a rare genetic disorder, also known as wide man’s syndrome, that 

is associated with overgrowth of various body tissues, including excessive skin growth, 
abnormal bone growth, and more than half of the body’s tumor. Proteus syndrome is highly 
variable and derives from the name of one of the ancient Greek gods, Proteus, who was the 
god of the seas and could transform himself constantly [1].

Signs and symptoms of proteus syndrome
Proteus syndrome may affect the bones, connective tissue, adipose tissue, skin, central 

nervous system and internal organs (viscera). People with Proteus Syndrome may experience 
a wide range of complications including: skeletal abnormalities, benign and malignant tumors, 
blood vessel abnormalities, pulmonary diseases, and specific vesicular skin lesions. In some 
patients, Proteus Syndrome may also be life threatening due to abnormal blood clotting and can 
cause deep vein thrombosis and pulmonary embolism. The symptoms and severity of Proteus 
Syndrome vary from person to person. In some cases, the affected person may manifest only 
a few mild and mild symptoms of Proteus Syndrome, in which case it will be very difficult to 
diagnose. Most people affected by Proteus Syndrome do not show any significant symptoms 
at birth. However, some Proteus Syndrome sufferers may manifest excess brain development 
at birth. Excessive body growth in Proteus Syndrome usually begins between the ages of 6 
and 18 months. Certain affected areas of the body in Proteus Syndrome vary greatly from 
disease to disease Figures 1-7. Bones, connective tissue, and adipose tissue are the most 
common areas of the body affected by Proteus Syndrome [1,2]. Excessive growth associated 
with Proteus Syndrome is irregular and disproportionate, affecting only one leg on one side 
of the body, for example. Excessive bone growth (bone protrusion) may affect the skull, the 
long bones of the hands and feet. The spine may also be affected by Proteus Syndrome and 
cause abnormal curvature of the spine in the form of scoliosis. Bone overgrowth may also 
affect the joints and limit joint movement [1,3]. In childhood, people with Proteus Syndrome 
may develop abnormal skin conditions, including over-adipose tissue in the limbs. In some 
patients with Proteus Syndrome, benign tumors of adipose tissue (lipoma) may be seen. 
In addition, overgrowth of adipose tissue in some individuals with Proteus Syndrome may 
cause chest atrophy. Children with Proteus Syndrome may develop wart or epidermal skin 
lesions on their skin, which are usually dark brown or black. Epidermal and connective tissue 
moles may be present in patients with Proteus Syndrome from birth. It is a slow-growing 
skin lesion that often occurs in the foot and is rarely present in the hand [1,4]. Various blood 
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Abstract

Proteus syndrome is a rare condition that can be loosely categorized as a hamartomatous disorder. It 
is a complex disorder with multisystem involvement and great clinical variability. Once thought to have 
neurofibromatosis, Joseph Merrick (also known as “the elephant man” and studied by Treves in the 
19th century) is now, in retrospect, thought by clinical experts to actually have had Proteus syndrome. 
This condition is characterized by various cutaneous and subcutaneous lesions, including vascular 
malformations, lipomas, hyperpigmentation, and several types of nevi.
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vessel abnormalities are common in Proteus syndrome that affects 
the capillaries, veins and lymph vessels. People with Proteus 

Syndrome may be at risk for blood clots in the legs, known as deep 
vein thrombosis (DVT).

Figure 1: Schematic view of Proteus, the god of the seas in ancient Greece.

Figure 2: Image of a person with Proteus Syndrome, with over-growth of bones and adipose tissue and connective 
tissue and abnormal spine curvature (scoliosis).

Figure 3: Other images of Proteus Syndrome sufferers.
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Figure 4: Picture of a man with Proteus Syndrome with a very abnormal limb shape.
 

Figure 5: Picture of a woman with Proteus Syndrome with benign (dermoid) tumors in the eye.

Figure 6: Schematic view of chromosome 14 where the AKT1 gene is located on the long arm of chromosome 
14q32.33.
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Figure 7: Schematic overview of chromosome 10 where the PTEN gene is located on the long arm of chromosome 
10q23.31.

Therefore, patients with Proteus Syndrome may experience 
pain in their legs, and the blood vessels in their legs swell and 
enlarge and are clearly visible. Also, in some patients with Proteus 
Syndrome, deep vein thrombosis may progress to blood flow to 
the lungs and cause pulmonary embolism. Pulmonary embolism 
can cause shortness of breath, sudden chest pain, fatigue, or 
life-threatening complications such as hypertension from the 
pulmonary artery Figures 8-10. Other additional findings that 
may occur in Proteus Syndrome include abnormal enlargement of 
internal organs such as the spleen, thymus, colon and other tissues 
[1,5]. People with Proteus Syndrome are also susceptible to a wide 
range of tumors, most of them benign. Most tumors associated with 
Proteus Syndrome include: cystadenoma on both sides of the ovary, 
a group of monomorphic adenoma and meningioma salivary gland 

tumors [1,6] Less common findings in Proteus Syndrome include 
central nervous system abnormalities such as hyperextension 
of the brain (hemigalencephaly). In some cases, intellectual 
disability and seizures have also been reported in patients with 
Proteus Syndrome. Patients with Proteus Syndrome may also 
have distinct facial features such as: long or long facial size, eyelid 
clefts, eyelid ptosis, short nasal bridge, wide and wide nose, and 
long and long head (dulcephalus). The cause of the relationship 
between neurological and facial disorders in Proteus syndrome 
is still unknown [1,7]. Some people with Proteus Syndrome may 
develop cystic lung disease, kidney or genitourinary disorders, eye 
disorders such as lupus (strabismus) or benign cysts or tumors in 
the eye (epileptic or dermoid cysts) [1,8].

Figure 8: Schematic view of the sex chromosome X where the GPC3 gene is located on the long arm of this 
chromosome Xq26.2.

Figure 9: Schematic overview of chromosome 3 where the PIK3CA gene is located on the long arm of chromosome 
3q26.32.
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Figure 10: Schematic overview of the molecular mechanism of the AKT1 gene in cancer induction.

Etiology of proteus syndrome
Proteus syndrome is caused by a mosaic mutation of the AKT1 

gene located on the long arm of chromosome 14 at 14q32.33. 
The mutation occurs in the somatic cells of the fetus, and the 
researchers believe that this somatic mutation occurs by accident 
for no apparent reason. Some researchers have identified mutations 
in other genes, PTEN, located on the long arm of chromosome 10 
as 10q23.31, and the GPC3 gene, which is located on the long arm 
of the X chromosome as Xq26.2, and PIK3CA on the long arm of 
chromosome No. 10.3 have been introduced as 3q26.32 based on 
Proteus Syndrome. However, in most cases, Proteus syndrome is 
caused by a mosaic mutation in the AKT1 gene [1,9].

Frequency of proteus syndrome
Proteus syndrome is a very rare genetic disorder, of which only 

about 200 have been reported in the medical literature so far. It 
seems that Proteus Syndrome can affect all human races. Proteus 
syndrome affects men slightly more than women. Because Proteus 

Syndrome is so difficult to diagnose, some people with this disorder 
may not be diagnosed or mistakenly diagnosed, making it difficult 
to determine the true frequency of Proteus Syndrome worldwide 
[1,8].

Diagnosis of proteus syndrome
Proteus syndrome can be diagnosed using clinical diagnostic 

criteria published by the World Health Organization and the World 
Association of Human Genetics and Molecular Tests. Techniques 
such as biopsy of the tissues involved in this disorder, X-ray of 
the skeletal organs such as the spine, computed tomography of 
the skull, high-resolution CT scan of the lungs for pulmonary cyst 
examination and resonance imaging Magnetic resonance imaging 
(MRI) of the brain, abdomen, pelvis, organs, and ultrasound to 
detect scrotum or ovarian mass can also be helpful in the diagnosis 
of Proteus Syndrome Figures 11-13. The most definitive method for 
the diagnosis of Proteus Syndrome is molecular genetic testing for 
the AKT1 gene in the first priority and PTEN and GPC3 genes in the 
second priority to evaluate for the possible mutation [1,10-13].

Figure 11: Schematic view of the frequency map of Proteus syndrome prevalence in the world.
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Figure 12: Pictures of Dr. Samieh Ali Tamtami (left) and Dr. John Rogers (right), Proteus Syndrome discoverers 
in 1976.

Figure 13: The oldest images found of a man named Joseph Gray of England from Proteus Syndrome who was 
known in his time as an elephant man.

Therapeutic pathways of proteus syndrome

Treatment of Proteus Syndrome is specific to the symptoms that 
appear in each person. Multiple orthopedic procedures may usually 
be helpful to control excessive and rapid bone growth. Surgery may 
also be helpful to improve the status of Proteus Syndrome patients 
with scoliosis. Epiphysiodesis technique, used to remove or erode 
bone growth plates, may be useful in preventing bone growth 
in patients with Proteus Syndrome. Genetic counseling is also 
essential for all families with a family history of genetic trauma, as 
well as for all families seeking healthy children [1,8,14,15].

Discussion and Conclusion

Proteus syndrome is an extremely rare genetic disorder that 
is characterised by the abnormal growth of bones and blood 
vessels, and various skin lesions including lipomas, epidermal 
naevi and café au lait macules. The condition is usually not evident 
until late infancy or early childhood when signs and symptoms 
start to appear. Overgrowth of different body parts is progressive 
with time. Because Proteus syndrome is caused by AKT1 gene 
mutations that occur during early development, the disorder is 
not inherited and does not run in families. One name that has been 
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proposed for the condition is segmental overgrowth, lipomatosis, 
arteriovenous malformations, and epidermal nevus (SOLAMEN) 
syndrome; another is type 2 segmental Cowden syndrome. 
However, some scientific articles still refer to PTEN-related Proteus 
syndrome[1,16,17].

History of proteus syndrome
Proteus syndrome was first reported in 1976 by Dr. Samieh 

Ali Tamatami of Egypt and Dr. John Rogers. In 1979, Dr. Michael 
Cohen also described more features of Proteus Syndrome. In 2013, 
a researcher named Mandy Sellars introduced the PIK3CA gene 
mutation in some of the cases of Proteus Syndrome [1,18].
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