
148

Mold J Health Sci. 2026;13(1):148-154Voloc C. et. al.

C A S E  S T U D Y

Proteus syndrome in a young African woman: a clinically 
diagnosed ultra-rare mosaic overgrowth disorder

Chiril Voloc1, Andrei Olaru2, Irina Rusu3, Ninel Revenco4, Alexandru Voloc4

1Dental Clinic SRL “VIDENTY”, Chișinău, Republic of Moldova
2Department of Orthopedics and Traumatology, Nicolae Testemițanu State University of Medicine and Pharmacy, Chișinău, Republic of Moldova
3Department of Tropical Infectious Diseases and Medical Parasitology Nicolae Testemițanu State University of Medicine and Pharmacy, Chișinău, Republic 
of Moldova
4Department of Pediatrics, Nicolae Testemițanu State University of Medicine and Pharmacy, Chișinău, Republic of Moldova

A B S T R A C T

UDC: 616.57/.58-007.61-031.85-053.1-055.2(673)

https://doi.org/10.52645/MJHS.2026.1.21

Cite this article: Voloc C. Olaru A, Rusu I, Revenco N, Voloc A. Proteus syndrome in a young African woman: a clinically diagnosed ultra-rare mosaic overgrowth 
disorder. Mold J Health Sci. 2026;13(1):148-154. https://doi.org/10.52645/MJHS.2026.1.21.

Proteus syndrome is an extremely rare congenital multisystem disorder characterized by highly variable clinical manifes-
tations. Its exact prevalence remains unknown, with fewer than 200 cases reported in the medical literature worldwide. 

Clinical case description. We report the case of an 18-year-old African woman diagnosed with Proteus syndrome, pre-
senting with marked asymmetrical overgrowth affecting the upper limbs, trunk, and lower limbs. The distribution of the 
deformities resembled the appearance of a tree trunk with multiple stumps. Additionally, the patient exhibited soft tissue 
tumor-like formations at the left oral commissure and in the left retroauricular region.

Conclusion. The detailed phenotypic description of individuals with Proteus syndrome is essential due to the extreme 
rarity and clinical complexity of this disorder. Improved awareness and diagnostic acumen among healthcare profession-
als are critical for the early identification and appropriate multidisciplinary management of affected patients. Given the 
high risk of life-threatening complications, such as the development of malignant tumors and thromboembolic events, a 
structured and dynamic follow-up protocol is required. Moreover, the psychosocial dimension of the disease must not be 
overlooked. Many patients experience profound emotional distress, stigmatization, and moral suffering, which can signifi-
cantly impact their quality of life. An integrated approach that combines medical surveillance with psychological and social 
support is imperative for optimizing long-term outcomes in Proteus syndrome.
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K e y  m e s s a g e s

What is not yet known about the issue addressed in the sub-
mitted manuscript
Due to the extremely low number of cases–approximately 200 re-
corded worldwide–Proteus syndrome is poorly studied, and many 
aspects of its etiology, pathophysiological mechanisms, diagnostic 
criteria and treatment options remain obscure and unknown to 
this day.
The research hypothesis
Hypothetically, the hope of accurately diagnosing the syndrome 
and preventing multiple complications in all organs involved in 
the process could be placed on genetic investigations and genetic 
engineering.
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Introduction
Proteus syndrome (PS) is an extremely rare congenital 

multisystem disorder characterized by progressive, dispro-
portionate, and asymmetric overgrowth of various tissues, 
including bone, skin, adipose tissue, and the central nervous 
system. The clinical presentation is highly variable, and no 
two individuals are affected in exactly the same way. To 
emphasize this phenotypic diversity, the term Proteus syn-
drome was proposed, referencing the ancient Greek sea god 
Proteus, who could alter his form at will. 

Although the wide range of manifestations strongly in-
dicated a genetic origin, the mode of inheritance remained 
unclear for decades. Early theories suggested a sporadic 
occurrence, but in 1993 it was hypothesized that somatic 
mosaicism could be the underlying mechanism. This hy-
pothesis provided a plausible explanation for the segmen-
tal and patchy distribution of overgrowth seen in affected 
individuals, as well as the absence of vertical transmission.

A major breakthrough occurred in 2011, when Lindhurst 
et al. identified a mosaic activating mutation in the AKT ser-
ine/threonine kinase 1 (AKT1) gene (c.49G>A, p.E17K) in 
affected tissues of individuals with Proteus syndrome. This 
mutation leads to constitutive activation of the phospho-
inositide 3-kinase (PI3K)/AKT1 signaling pathway, result-
ing in abnormal cell proliferation, survival, and growth. The 
identification of this postzygotic mutation confirmed the 
somatic mosaic nature of the disorder and provided a mo-
lecular basis for diagnostic confirmation in uncertain cases.

Due to its rarity, fewer than 200 cases have been report-
ed worldwide, and the true prevalence of Proteus syndrome 
remains unknown. However, its clinical burden is profound, 
often involving life-threatening complications such as deep 
vein thrombosis, pulmonary embolism, and the develop-
ment of benign or malignant tumors. In addition to the 
physical challenges, affected individuals frequently endure 
significant psychosocial suffering due to disfigurement and 
societal stigma.

Early recognition, multidisciplinary management, and 
regular follow-up are essential to mitigate medical risks 
and improve the quality of life for individuals living with 
this complex and enigmatic disorder.

Proteus syndrome (PS) is an ultrarare disease that man-
ifests through combined damage to organs and systems 
[1-3]. The frequency of occurrence of PS is unknown, but 
is presumed to be 1:106–107 people. About 200 cases of PS 
are described in the world literature [3-5]. In Russia, ac-
cording to open sources of information, fewer than 10 pa-
tients have been reported [6-12]. This syndrome was first 
described by Michael Cohen and Patricia Hayden (M.M. Co-

hen, P.W. Hayden) in 1979 [13]. To emphasize the variety 
of phenotypic features, the name “Proteus syndrome” was 
proposed – in honor of the ancient Greek god, capable of 
taking any form. A wide range of clinical manifestations in 
patients with PS indicated a genetic nature of the disease, 
but the type of inheritance remained unclear for a long time. 
In 1993, it was hypothesized that the syndrome is based 
on somatic mosaicism [14]. With the development of mo-
lecular genetic diagnostic methods, a search began for the 
gene responsible for the development of PS. Thus, X. Zhou 
et al., in 2000, suggested the involvement of the phospha-
tase and tensin homolog (PTEN) gene in the pathogenesis 
of PS [15]. Currently, it is believed that Proteus syndrome 
is based on postzygotic pathological variants of the AKT1 
gene (14q32.33) [2]. The AKT1 gene is involved not only 
in the development of PS but also in several types of solid 
tumors – breast cancer, endometrial cancer, thyroid cancer, 
lung cancer, and malignant neoplasms of the genitourinary 
tract, etc. [16], which makes it a prospective target for the 
development of targeted therapy. 

Case report
In 2010, an 18-year-old woman presented herself to the 

surgical team of a provincial hospital in Angola with an ex-
tremely unusual and emotionally charged request: elective 
amputation of her right forearm below the elbow. Her mo-
tivation was not driven by physical pain, functional limita-
tion, or medical necessity, but by profound social ostracism 
and psychological distress. The patient had been the target 
of intense stigma and discrimination within her communi-
ty, where some individuals unjustly accused her of being a 
manifestation of malevolent spiritual forces. This case high-
lights not only the clinical complexity of rare congenital dis-
orders but also the severe moral and emotional suffering 
that patients may endure due to cultural beliefs and social 
exclusion.

We convey our profound gratitude to Professor Michele 
Garabedian and his team at National Institute for Medical 
Research in France (Unité 621), Saint-Vincent-de-Paul Hos-
pital, 75014 Paris, which also includes highly experienced 
geneticists, who were kind enough to remotely examine the 
images (only the images) provided and confirm the diagno-
sis of Proteus syndrome.

The diagnosis in question was also confirmed by the 
co-author of this article, A. Olaru, an experienced special-
ist in oncology-traumatology at the Oncological Institute in 
Chișinău.

Family and perinatal history
The patient was born to healthy parents: the mother was 

29 and the father 32 years old at the time of conception. 

The novelty added by the manuscript to the already published scientific literature.
The absence of such a publication in the country to date, the clinical mosaicism, the extremely low number of Proteus syn-
drome cases globally, and the lack of knowledge of this pathology by doctors will certainly be useful to all practitioners of 
different specialties in their daily work.
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The pregnancy was uneventful, aside from first-trimester 
hyperemesis gravidarum. She was delivered vaginally at 
term without complications. At birth, her weight was 3,500 
grams, length 50 cm, and head circumference 33 cm. She 
had several siblings, all of whom were developmentally 
normal and healthy. There was no known family history of 
congenital anomalies or similar conditions. 

This case highlights the tragic psychosocial consequenc-
es of congenital limb differences in certain cultural contexts 
and raises complex ethical considerations regarding bodily 
autonomy, stigma, and the role of medicine in addressing 
non-physical suffering.

Fig. 1 Proteus syndrome
Note: Two overlapping melanocytic nevi were noted at the left oral commis-
sure, and a soft, mobile, non-tender retroauricular mass on the left side was 
identified, measuring approximately 7.0 × 5.5 cm and adherent to the auricle.

Fig. 2 Proteus syndrome
Note: We observed marked asymmetry of the upper limbs, with significant 
elongation and disfigurement of the right forearm and hand. Soft tissue mass-
es were also identified on the right side of the thorax, the anterior abdominal 
wall, and the left suprailiac region.

Fig. 3 Proteus syndrome
Note: We observed marked asymmetry of the upper limbs, with significant 
elongation and disfigurement of the right forearm and hand.

Fig. 4 Proteus syndrome
Note: Significant elongation and disfigurement of the right forearm and hand. 

Clinical findings
We observed marked asymmetry of the upper limbs, 

with significant elongation and disfigurement of the right 
forearm and hand. Two overlapping melanocytic nevi 
were noted at the left oral commissure, and a soft, mobile, 
non-tender retroauricular mass on the left side was identi-
fied, measuring approximately 7.0 × 5.5 cm and adherent to 
the auricle.

The right upper limb, particularly the arm and forearm, 
was longer by approximately 7.8 cm compared to the left, 
with evident vascular malformations along the forearm, dig-
ital hyperplasia, and deformation of the fingers. Soft tissue 
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Fig. 5 Proteus syndrome
Note: The left lower limb was slightly longer than the right by 2 cm, resulting 
in a tilted posture toward the right side, as visible in standing photographs. 
There was marked hypertrophy of the left calf (1.5 cm greater in circumfer-
ence than the right), and the left foot exhibited soft tissue masses and hyper-
ostoses on the surface of the calf, resembling the appearance of a tree trunk 
with multiple protruding branches.

Fig. 7 Proteus syndrome
Note: Digital hyperplasia and deformation of the fingers. 

Fig. 6 Proteus syndrome
Note: A pronounced plantar hyperkeratosis was also noted on the left foot.

Fig. 8 Proteus syndrome
Note: There was marked hypertrophy of the left calf (1.5 cm greater in cir-
cumference than the right), and the left foot exhibited soft tissue masses and 
hyperostoses on the surface of the calf, resembling the appearance of a tree 
trunk with multiple protruding branches.

masses were also identified on the right side of the thorax, 
the anterior abdominal wall, and the left suprailiac region.

The left lower limb was slightly longer than the right by 
2 cm, resulting in a tilted posture toward the right side, as 
visible in standing photographs. There was marked hyper-
trophy of the left calf (1.5 cm greater in circumference than 
the right), and the left foot exhibited soft tissue masses and 
hyperostoses on the surface of the calf, resembling the ap-
pearance of a tree trunk with multiple protruding branches. 
A pronounced plantar hyperkeratosis was also noted on the 
left foot.

In addition to her depressive symptoms, the patient 
complained of pain and paresthesia in the right arm and 
forearm, as well as in the left calf. She reported sensory 
disturbances in the affected limbs, periodic fronto-occipital 
headaches, dysmenorrhea with associated pain (algodys-
menorrhea), and increased fatigability. Her intellectual de-
velopment appeared normal, and her behavior was appro-
priate for her age.

No abnormalities were detected in other organ systems 
during the clinical examination. The diagnostic capacity 
of the hospital was extremely limited at the time, both in 
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terms of laboratory tests and imaging modalities. The pa-
tient could not specify when the noted changes began but 
stated that she became aware of the differences around the 
age of 4–5, when she was able to compare herself to her sib-
lings and other children. She reported that the deformities 
became more prominent between the ages of 10 and 13, af-
ter which they appeared to stabilize.

We would like to emphasize from the very beginning that 
we did not have the opportunity or the necessary resources 
to carry out genetic investigations in such cases.

Discussion
Proteus syndrome is characterized by a polymorphic 

phenotype. Clinical findings change over time, making this 
syndrome difficult to diagnose. It is an extremely rare dis-
ease, and its natural history is not yet fully understood [17]. 
The most widely accepted etiological hypothesis for this 
disease is genetic and is believed to represent the existence 
of somatic mosaicism. The disease is lethal in the non-mosa-
ic state, and cases are mainly sporadic. Three adults report-
ed in the literature as affected by the disease subsequently 
gave birth to normal children [18].

In several cases, asymmetry and hemihypertrophy have 
been observed at birth, although these features typically be-
come more pronounced during postnatal development. Ex-
cessive growth of bones and soft tissues usually progresses 
throughout childhood and adolescence but tends to plateau 
after puberty. Despite localized overgrowth, overall height 
and pubertal growth spurts in patients with Proteus syn-
drome are generally within normal limits [19-22]. In this 
case, the basic physical parameters appear to be normal 
(waist: 1m 58cm, body mass: 52 kg, BMI: 20, head circum-
ference: 54 cm).

The main long-term complications of Proteus syndrome 
include premature death and the development of unusual 
tumors. Premature mortality is most commonly attribut-
ed to deep vein thrombosis, which may lead to pulmonary 
embolism, a potentially fatal complication that requires vig-
ilant surveillance and prophylactic measures [19-24]. At-
tention is drawn to lipomas, which are histologically benign 
tumors but can show invasive intra-abdominal or intratho-
racic behavior.

Special attention should be given to lipomas, which, al-
though histologically benign, may exhibit aggressive behav-
ior, particularly when located intra-abdominally or intratho-
racically. These lesions can infiltrate surrounding tissues, 
making surgical management challenging and increasing 
the risk of recurrence [19]. Due to the difficulty in identi-
fying this syndrome, diagnostic criteria were established at 
the first National Conference on Proteus Syndrome in 1998. 
To make a diagnosis, all of these criteria should be present: 
mosaic distribution of lesions, progressive course, and spo-
radic occurrence of the disease (i.e., not familial) [19]. 

Various clinical manifestations may arise throughout the 
progression of Proteus syndrome. Among the most common 
features are hemihypertrophy, cranial hyperostosis, cereb-
riform nevi, pigmented nevi, subcutaneous tumors, vascular 
malformations, abnormal adipose tissue distribution, cen-

tral nervous system involvement, and a range of ophthal-
mologic abnormalities. Less frequent findings include cra-
niofacial anomalies, distinctive facial phenotypes, internal 
tumors, splenomegaly, and thymic hypertrophy [18, 19]. 

Hemihypertrophy typically develops during childhood 
and progresses until late adolescence. It may be partial, 
complete, or mixed, often resulting in limb dysfunction and 
gait disturbances. Treatment options include epiphysiode-
sis, arthrodesis, limb shortening or lengthening procedures, 
and various methods aimed at reducing asymmetry. Cere-
briform nevi are connective tissue lesions characterized 
by excessive collagen deposition. They most commonly oc-
cur on the plantar surface of the foot and the palms of the 
hands. While not mandatory for diagnosis, their presence 
is considered almost pathognomonic for Proteus syndrome 
when identified.

Subcutaneous tumors (lipomas, hemangiomas, and 
lymphangiomas) develop variably in any part of the body. 
They can grow to infiltrate local tissues, making surgical re-
section difficult. Treatment options include resection, dis-
section, and liposuction; however, results are often unsatis-
factory due to recurrence and the formation of hypertrophic 
scars.

Management strategies include excision, surgical dis-
section, and liposuction. However, treatment outcomes are 
often suboptimal due to the high risk of recurrence and the 
development of hypertrophic scars [20, 23]. Although the 
histopathological appearance of these tumors is benign, 
they can exhibit aggressive behavior, depending on their 
location, especially if they are intrathoracic or intra-abdom-
inal [19]. Both increases and reductions in adipose tissue 
may occur simultaneously in different regions of the same 
patient, reflecting a disrupted regulation of adipose tissue 
homeostasis. A distinct pattern is often observed in associa-
tion with lipomas and abnormal subcutaneous fat accumu-
lation, and ectopic fat deposits may also be found between 
muscle layers, further highlighting the complex and dysreg-
ulated nature of adipose tissue in Proteus syndrome [20]. 
Vascular malformations may have a single component (e.g., 
capillary, lymphatic, or venous) or may be combined (e.g., 
capillary and venous, or capillary, venous, and lymphatic). 
They grow proportionally with the patient, never involute, 
and may expand [19]. Less common tumors associated with 
the syndrome include ovarian cystadenomas, meningiomas, 
testicular tumors, and parotid gland adenomas [18].

The present case is of interest as an ultra-rare condition, 
not encountered in daily practice by many practitioners 
worldwide. Treatment is largely palliative, and the com-
plications that arise along the way shorten patients’ lives. 
Moreover, the spectrum of clinical manifestations often 
overlaps with other genodermatoses, which complicates 
timely diagnosis. Based on the analysis of the literature, in 
most cases the diagnosis of PS was made based on clinical 
manifestations, as in our case, without performing the nec-
essary genetic testing.

Management of these patients should be carried out by a 
multidisciplinary team, involving specialists in genetics, or-
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thopedics, dermatology, neurology, radiology, and psycho-
social care. Comprehensive clinical evaluations should be 
performed to identify the major manifestations of the syn-
drome, given its complex and heterogeneous presentation.

Long-term follow-up is essential due to the polymorphic 
nature of the disease, with the potential for progressive 
changes over time. Special caution is warranted when per-
forming surgical procedures or during periods of prolonged 
immobilization, due to the increased risk of deep vein 
thrombosis and subsequent pulmonary embolism [18-24]. 

Surgical interventions in Proteus syndrome mainly in-
volve the resection of large, highly vascularized tumors. 
Both conventional and ultrasound-assisted liposuction 
techniques have been tried, with the aim of reducing the 
volume of adipose tumors while preserving the surround-
ing vascular structures. However, the methods have proven 
insufficient, resulting in limited aesthetic and functional im-
provement.

In this case, the patient encountered significant difficul-
ties and suffering due to isolation from major medical cen-
ters and the lack of access to specialized high-performance 
healthcare. Being located hundreds of kilometers from the 
capital, performing genetic testing, ultrasound examina-
tions, and comprehensive biochemical laboratory analyzes 
was not feasible, although such evaluations are recommend-
ed by some authors [1]. Given the possible complications of 
this condition, patients with PS require lifelong surveillance 
and continuous risk prevention strategies, including [1]:

◾	 Annual examinations by a dermatologist, surgeon, 
orthopedist, pulmonologist, ophthalmologist, gyne-
cologist/urologist, and oncologist (more frequently 
if clinically indicated);

◾	 Assessment of the blood coagulation system every 
six months;

◾	 Annual ultrasound examination of the veins of the 
lower extremities, particularly after the age of 25;

◾	 Annual pelvic ultrasound examination;
◾	 Annual chest X-ray.
Currently, the use of targeted therapy in the treatment of 

PS is not supported by clinical guidelines, but it may be con-
sidered in selected cases. This underscores the importance 
of timely diagnosis and molecular (DNA) testing [1]. 

NGS sequencing using a gene panel targeting the PI3K/
AKT/mTOR signaling pathway, as emphasized by some au-
thors from the Russian Federation [1], enables the differen-
tial diagnosis of phenotypically similar disorders and help 
determine the appropriate therapeutic strategy [1].

Consultation, ongoing supervision, and moral support 
from a qualified psychologist are extremely important and 
necessary for such patients. Without appropriate psycho-
logical support, individuals may develop severe depression, 
potentially leading to life-threatening consequences.

Conclusions
The description of the phenotypic characteristics of 

patients with Proteus syndrome is particularly important 
given the extreme rarity of this condition worldwide. It is 

necessary to increase the awareness and professionalism of 
clinicians regarding this disease in order to develop a dy-
namic follow-up plan, taking into account life-threatening 
complications (malignant tumors and risk of thromboem-
bolism) and the moral suffering, sometimes unbearable, 
that patients encounter throughout their lives. 

Today, the diagnosis of mosaic genodermatoses, includ-
ing Proteus syndrome, is routinely performed in specialized 
laboratories. Molecular testing enables the detection of 
pathogenic variants in the AKT1 gene, even when present at 
low variant allele frequencies, thereby significantly increas-
ing the rate of genetic confirmation. DNA-based diagnosis 
has become a critical tool not only for confirming clinical 
suspicion but also for guiding targeted therapies and con-
ducting differential diagnosis with other disorders within 
the spectrum of segmental overgrowth syndromes. 
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