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ABSTRACT 

Ovarian and paraovarian neoplasms are uncommon in children; mainly 

originate from germ cell tumors and least frequent, epithelial tumors. There is 

an association between genital tract tumors and Proteus syndrome, a rare, 

sporadic and progressive entity, characterized by a postnatal overgrowth in 

several tissues caused by a mosaic mutation in the AKT1 gene. We describe a 

20-month-old asymptomatic infant with Proteus syndrome who developed an 

endometrioid paraovarian borderline cystic tumour. This is the youngest 

patient so far reported in the literature with this rare syndrome and an adnexal 

tumor of borderline malignancy. A total of nine patients have been described 

with female tract tumors and associated Proteus syndrome, which includes 

bilateral ovarian cystoadenomas and other benign masses. A paraovarian 



neoplasm is extremely rare in children and could be considered a criterion for 

Proteus syndrome. Standardized staging and treatment of these tumors is not 

well established, however, most authors conclude that these neoplasms must 

be treated as their ovarian counterparts.  
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syndrome.  

 

INTRODUCTION 

Ovarian and paraovarian neoplasms are rare in children and represent less than 

5% of solid tumors.1 2 3 The most common age at presentation is the second 

decade of life and usually older girls are at greatest risk of malignancy.4 

Incidence of ovarian neoplasms in the pediatric age group is unknown, but it is 

estimated at 2.6 cases per 100,000 girls per year.2 The most common histological 

subtype of pediatric ovarian cancer is derived from germ cells,5 6 7 followed by 

epithelial tumors, such as cystadenomas or adenocarcinomas. Primary malignant 

paraovarian epithelial tumors are even more rare; previously described in 

literature as cystadenocarcinomas with low malignant potential. 8 9 

Proteus syndrome (PS) is a rare and sporadic disorder that causes postnatal 

overgrowth of multiple tissues in a mosaic pattern.10  

Cohen and Hayden first described it in 1979 as “a new hamartomatous 

syndrome”.11 Wiedeman et al further explained the syndrome and named it 

Proteus Syndrome.12 Since its first description until today, there have only been 

approximately 200 diagnosed cases in developed countries. PS is a progressive 



disorder that most commonly affects the skeleton, skin, adipose and central 

nervous systems, causing severe overgrowth and disfigurement, physical 

disability and a decline in the patient's quality of life.13 It is associated with a 

range of tumors, pulmonary complications, and a striking predisposition to deep 

vein thrombosis and pulmonary embolism. 14 Among such tumors are those 

derived from lymphatic tissue and ovarian tumors, which are also included in the 

diagnostic criteria for this syndrome. 

We report an infant with PS, who developed an endometrioid borderline 

paraovarian cystic tumour. This is the tenth case reported worldwide presenting 

an adnexal mass associated with this rare syndrome, and the first case reported 

in our region. 

 

CASE REPORT 

A female patient, originated from a third pregnancy and non-consanguineous 

marriage is described. Her mother was hospitalized during the second and third 

trimester of pregnancy, due to preterm labor and oligohydramnios. She was 

delivered vaginally at 36 weeks of gestation, with a birth weight of 3098g. Upon 

birth, she presented normal anthropometric parameters and no family history of 

any disease. At five months of age, was noted to have abnormal augmentation of 

the size of her inferior limbs and asymmetric finger growth, especially involving 

the second finger on the right hand, (Fig. 1A and 1B) that required amputation at 

12 months of age. Also, the patient showed several soft tissue and epidermic 

nevi (Fig.1C).  



According to the clinical criteria for diagnosis of PS, our patient had the three 

general criteria, also had specific criteria from category A and B (Table 1). 15 16 A 

genetic study was performed in two affected tissues, looking for the c.49G>A 

mutation in the AKT-1 gene, but it could not been found.  

At 20 months of age, the patient presented painless vaginal bleeding and 

gynecomastia; no pain or size augmentation in the abdominal region were noted. 

An ultrasound image showed a right solid paraovarian mass, measuring 29 x 25 

x 27 mm, with scarce peripheral vascularization on Doppler. The uterus and both 

ovaries presented no alterations. At first, CA 125 level was elevated (164 UI). A 

pelvic contrast-enhanced computed tomography (CT) showed a heterogeneously 

enhanced round mass next to the right ovary (Fig.2).  No metastases were found. 

The patient underwent a laparotomy, where a right 2 x 2 cm violaceous 

paraovarian tumor was found. Excision of the tumor (tumorectomy) was 

completed with no evidence of rupture (Fig.3A and 3B). Omentum, peritoneal 

surface and ascitic fluid samples were taken; but as fluid was scarce, peritoneal 

lavage was performed. Pathology was described as a well-differentiated 

endometrioid borderline tumour with villoglandular pattern G1 (Fig.4A and 4B); 

peritoneal lavage tested positive for tumoral cells, (Fig 4C) but no other abnormal 

pathological findings were made.  

The patient presented a favorable post-operatory evolution and received 3 cycles 

of adjuvant chemotherapy administered every 21 days; a 3-hour infusion of 

paclitaxel 175 mg/m2 on day 1, 8 and 15; and carboplatin AUC 6 during day 1. At 

the time of this report, the patient is alive and well at 2 years of follow-up with no 

evidence of disease. 



 

 

DISCUSSION 

Ovarian and paraovarian masses are infrequent among girls, representing less 

than 5% of solid tumors among children, and less than 1.5% of malignant 

tumors.2 Clinically, presenting symptoms are abdominal pain, a palpable tumor 

on a routine examination, or the presence of endocrine alterations, such as 

precocious puberty.17 Diagnosis of malignant lesions generally occur late, 

because of a low levels of suspicion or unspecific symptoms.  

According to the World Health Organization (WHO), ovarian tumors are classified 

into major 3 groups (surface epithelial tumors, germ cell tumors and sex-cord 

stromal tumors) and other minor tumors. The most common histological groups 

at pediatric age is the one originating from germ cells,5 6 7 with a great variety of 

histological subgroups.18 Epithelial tumors are very rare among young girls; 

moreover, the finding of an endometrioid subtype, typically seen among older 

women7 is even more infrequent. Also, most papers refer mainly to ovarian 

pathology; there is very little information regarding fallopian tubes and paratubal/ 

paraovarian masses, this being restricted to small series and reports on clinical 

cases.  

PS is a rare disorder, characterized by an abnormal overgrowth of several 

tissues, caused by a mosaic  activating mutation in the AKT1 gene (c.49G>A, 

p.Glu17Lys). 10 19 20 Clinical diagnosis includes congenital morphological criteria, 

typical skin lesions and association with tumors in postnatal life. 10 21 This gene is 

in charge of sporadically activating growth of various tissues (epidermal, 



connective, osseous, fat and endothelial) during embryonic development and it is 

characterized by partial gigantism of hands and feet, skin hemihypertrophy, 

epidermal nevi, subcutaneous hamartomas, macrocephaly, craneal anomalies 

and connective tissue nevi. The latter is almost pathognomonic.15 22 Our patient 

met the established criteria for clinical diagnosis of PS showed in table 1, 

however, the genetic testing performed could not find the target mutation in AKT1 

gene. 

Several benign and malignant tumors are associated with PS, 10 23 such as 

lipomas, haemangiomas and lymphangiomas; and less frequently, genital tract 

tumors. These neoplasias usually occur in the second decade of life; most 

commonly, bilateral ovarian cystadenomas or salivary gland monomorphic 

adenomas15, which have an important role in establishing diagnosis for PS. 

Gordon et al 24  reported a girl with PS and bilateral mucinous cystadenomas of 

the ovary. Furthermore, Babovic et al, 25 described the association among 

microdeletion of gene 10q23, bilateral cystadenoma of the ovary and young 

polyposis in a teenager. Reports of patients with adnexal tumors and PS are rare 

and mainly describe benign tumors. 26 27 28  When conducting a revision of 

reported cases worldwide, we found only 9 cases, and one of them, reported by 

Raju et al , 29 belongs to a 3-year-old girl with PS, who developed a low-or-

borderline malignant endometroid cystadenoma lesion with villoglandular pattern. 

Development of a borderline ovarian neoplasia at a very young age supports the 

genetic mechanism of overgrowth seen in this syndrome and also represents the 

youngest patient suffering from endometroid paraovarian cystic tumour.   

Staging and treatment of ephitelial paraovarian tumors among adult women is not 

adequately described 30 and there is even less evidence regarding the pediatric 



population. Its rarity in children has not allowed publishing multicentic prospective 

series; therefore, management is mainly based on studies involving adult 

patients. The majority of authors defend that these tumors must be handled like 

their ovarian counterparts;8  that is, performing an adequate surgical staging, 

whether it is conservative or radical. In the present case, conservative surgery 

(tumorectomy) was performed due to the patient's young age, desired future 

fertility and lack of unfavorable intraoperative findings, such as tumoral 

adherences or rupture. Surgical treatment is vital and could be curative; 

chemotherapy is only used in cases of patients with inoperable disease or a 

microscopic or macroscopic residual disease, but remain controversial. Due to 

the presence of ascitic fluid (testing positive for tumoral cells), a stage IC was 

established, employing adjuvant chemotherapy. Due to the fact that this disorder 

is rare, there is no consensus on follow-up,31 although it is accepted worldwide 

that this should be frequent and based on tumoral markers and pelvic imaging.  

In conclusion, the finding of a paraovarian neoplasm is extremely rare in children 

and could be considered a clinical criterion for PS. Standardized staging and 

treatment of these tumors is not well established, however, most authors 

conclude that these neoplasms must be treated as their ovarian counterparts.  
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FIGURE LEGENDS 

FIGURE N°1. (A) Asymmetric overgrowth of the second finger of right hand (B) 

After finger amputation (C) Cerebriform connective tissue nevus of foot. 

FIGURE N°2. Preoperative axial contrast enhanced CT scan showing a mass 

growing next to the right ovary (white arrow).  

FIGURE N°3. Intraoperative findings of laparotomy. (A) Paraovarian mass (blue 

arrow) and right tube (white arrow). Right ovary is located behind tumor. (B) After 

tumor excision, left and right tubes (white arrows) and normal uterus (green 

arrow) are shown. 

FIGURE N°4.  H&E stain, microscopic image. (A) 10X magnification. Architecture 

of paraovarian endometrioid borderline cystic tumour with villoglandular pattern. 

(B) 40X magnification. (C) 40X Peritoneal wash. Pleomorphic, well differentiated 

endometrioid  groups of tumor cells, found in a peritoneal fluid.  

  



TABLE I. Revised Proteus Syndrome Diagnostic Criteria (Turner, 2004) 15 

To  m ake a diagno sis o f P S, o ne m ust hav e all the general c riteria, and v arious specific criteria.   

General criteria 
All o f t he fo llowing:   

-  M o saic 
distributio n o f 
lesio ns  

-  Spo radic 
o ccurrence  

-  P ro gressive 
co urse  

Specific criteria 
Either: 

-  Catego ry  A o r,  
-  Tw o from  cate go ry  B o r,  
-  Three from  c ate go ry C  

Specific criteria categories 
A.  1 . Cerebrifo rm  co nnective tissue nev us a  
B.  1 . L inear e piderm al nev us  

2 . Asymm etr ic, dispro po rtio nate ov ergro wth b  

One o r m o re:  
a. L im bs:  

Arm s/ legs  
Hands/ fee t/ digits  
Ext rem ities 

b. Hy pero stoses o f the skull  
c. Ex ternal audito ry  m eatus  
 d. M egaspo ndy lo dy splasia  
e. Viscera :  Spleen/ thy m us  

3 . Specific tumo rs befo re 2nd decade  
One o f t he fo llo wing:  
a. Ov arian cy stadenom a  
b. P arotid m o no mo rphic adeno ma  

C.  1 . Dy sregulated adipo se tissue  
Either o ne   
a. L ipom as  
b. Regio nal absence o f fat  

2 . Vascular m alfo rm atio ns  
One o r m o re:  
a.  Capillary  m alfo rm atio n  
b. Venous m alfo rm atio n  
c. L ym phatic m alfo rm atio n  

3 . L ung cy sts  
4 . Facial pheno ty pe  c  

All:  
a. D o licho cephaly  
b. L o ng face  
c. D own slanting palpebral fissures and/ o r m inor 
pto sis  
d. L ow nasal bridge  
e. W ide o r antev erted nares  
f. Open m o uth at rest  

a  Cerebrifo rm c o nnec tiv e tis sue nevi are s kin l esio n s c harac teriz e d by de ep g ro o ves and gyrat io ns as see n o n the  
surfac e o f the bra in.  
b Asymmetr ic ,  disp ro po rtio nate o vergro w th sho uld be c arefu lly di sting uis hed fro m asymmet ric ,  pr o po rtio nate  
o vergro w th ( see Disc ussio n f o r re c o mmended met ho ds o f dist inc ti o n) .  
c  T he fa c ial pheno typ e has bee n f o und,  to  date,  o nly in P S in pat ie nts w ho  have men tal def ic ienc y,  and,  in so me  
c ases,  seiz ur es an d/o r brain malf o rmatio ns.  
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