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Introduction
Multiple primary tumors are defined as two or more malignancies 

in a single individual without any relationship between cancers [1]. 
This clinical manifestation is rare but it has increased in frequency in 
recent years [2-5]. 

Since the time between the first and second neoplastic 
transformation is variable, primary tumors that coexist at the time of 
diagnosis are defined “synchronous”, while if they develop subsequently 
they are defined “metachronous”. 

Multiple primary carcinomas often occur in the colon-rectum 
[6] and urinary system [7]. Particularly, renal cell carcinoma has 
frequently been reported to be associated with other primary urological 
malignancies including bladder and prostate [8-12].

Although in most cases the multiple malignancies are not linked, 
the origin of this tumors in the urogenital system, may also have 
genetic bases still not investigated at the moment [13]. Furthermore, 
their simultaneous presence in individuals with structural alterations 
of body growth, due to endocrine disorders, has never been described.

Endocrine disorders causing short stature areusually diagnosed on 
the basis of visible symptoms, in fact a physical examination can usually 
suffice to diagnose many types of dwarfism. However, in order to have 
the correct definition of the clinical condition an accurate diagnostic 
imaging and genetic tests are necessary. 

There are over 300 different types of disorders associated to 
abnormal skeletal growth and dwarfism [14], most of which are 
genetic, that can define two main groups: those with proportionate 
growth (short-trunk and short limbs) and those with disproportionate 
development (short limbs). Proportionate dwarfism include pituitary 
dwarfism congenital or acquired and may be associated with 
deficiencies of several hormones, including Thyrotropins, Vasopressin, 
Gonadotropins , and Adrenocorticotropic hormone (ACTH) [15]. 

Rarely, individuals with proportionate dwarfism manifest 
neoplastic diseases, which are described in the disproportionate dwarfs, 
especially in those with achondroplasia (mutation in Fibroblast growth 
factor receptor 3 (FGFR3) resulting in constitutively active receptor) 
[16-22]. Indeed, in a group of proportionate dwarfs, with a overt 
genetic diagnosis of Laron syndrome inactive Growth hormone (GH) 
receptor deficiency resulting in Insulin-like growth factor 1(IGF1), it 

was described that this clinical condition could even be protective for 
certain types of cancer [23]. 

In this report, we present, for the first time, a patient with congenital 
proportionate dwarfism, never subjected to genotyping analysis, which 
has developed two metachronous primary tumors in the kidney and 
prostate.

Case Report
A 55-year old man came to our Institution, Fondazione Pascale 

Hospital, for urinary oncological counseling. He was of proportionate 
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Abstract
Multiple primary tumors occur quite rarely in humans. However, malignancies associated with urinary system 

are highly described in literature. Thisneoplastic condition, although it is unknown whether it belongs to a precise 
cancer syndrome, has never been directly observed in individuals with proportionate dwarfism. We describe a case 
of middle-aged man with endocrine disorders, causing short stature, with two primary urological metachronous 
tumors, renal and prostate cancers.

Figure 1: Whole body bone scan.
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in RRP specimen was conducted with standard procedures. Prostate 
specimen was sectioned and entirely embedded according to a standard 
cutting protocol. All slides involved with tumor were identified, and the 
areas of carcinoma were highlighted. We evaluated the risk of clinically 
insignificant disease, defined as pathologic Gleason score 6 or less, 
<10% estimated tumor volume, no extracapsular extension, positive 
lymph nodes, seminal vesicle invasion, or positive surgical margin. 
Alternatively, we evaluated the risk of adverse pathology, defined as 
pathologic Gleason score 7 or higher, >25% estimated tumor volume, 
positive extracapsular extension, lymph node involvement, seminal 
vesicle invasion, or any positive surgical margin.

The histopathology confirmed the presence of prostate 
adenocarcinoma, Gleason score 7 (4+3), on both lobes with involvement 
of margins and seminal vesicles (Figure 2b). The lymph nodes were 
negative (pT3 R1 N0). The subject is still in follow-up.

Discussion
The manifestation of multiple tumors in the same individual, 

synchronous or metachronous, are taking in recent years an increasing 
clinical relevance. Causal mechanism of this event can include 
environment but mainly relevant genetic events, or combination of 
both. However, genetically predisposed to develop multiple cancersis 
still currently the subject of numerous studies [24]. Tumors that 
develop in the urogenital system, in particular renal, bladder and 
prostate cancers have been described abundantly in the literature as 
individual cases report [2-4], because a common problem consists in 
the fact that generally as econdlesionina different location from the 
first, is diagnosed later in other hospital structures. The establishment 
of a cancer registry made ​​available to clinicians and researchers 
would adequately define the incidence and distribution of this clinical 
manifestation, and would carry out studies aimed at understanding 
the possible molecular mechanisms that determine it. In fact, despite 
their rarity, it is important to consider hereditary cancer syndromes 
in patients with multiple or early-onset malignancies. This point is 
especially true for renal tumors, which occur in a number of the more 
common inherited syndromes [25]. 

The case described is very interesting in this context, because in 
addition to occur two metachronous tumors of the urinary system, also 
presents characteristics of proportionate dwarfism.

There are different forms of dwarfism, some directly associated 
with genetic defects [14]. For example in Laron syndrome an isolated 
deficiency of GH occurs. These patients are perfectly proportioned and 
can mature sexually and may reproduce. In some cases there is normal 
or even high GH secretion, but there is a hereditary inability to form 
IGF-1 in response to the GH [26]. A form of disproportionate dwarfism, 
achondroplasia, which causes a failure of harmonious development 
of the growth plate of the long bones of the limbs is much studied.
The disease causes severe growth disorders. This pathology caused by 
activating mutations in FGFR3 gene and inherited in an autosomal 
dominant manner [27]. Again, a form of dwarfism very investigated, 
due to autosomal recessive congenital disorder, is represented by 
Mulibreynanism associated with a recessive defect in the gene TRIM37 
[28]. 

In our case, the patient, who has never undergone genetic testing, 
shows a short stature and an hormonal framework, that make lean 
toward endocrine disorders at the origin of his clinical manifestations.

However, cases of proportionate dwarfism with multiple tumors 
have never been described in the literature. This is instead an event 

short stature (Figure 1); his height was 138 cm and he weighted was 52 
kg. He had never been seen by a geneticist for genotyping analysis to 
properly classify his dwarfism. 

Routine preoperative blood test showed the following hormonal 
panel: TSH 6,266 ml/U (hypothyroid patients >5), LH 20,49 mUL/ml 
(normal range 1,5-14), FSH 74,89 mUL/ml (normal range 1,55-9,74), 
testosterone 6,41 mUL/ml (normal range 2,5-28), PRL 247,5 mUL/ml 
(normal range 78-380).

He had history of renal cancer disease diagnosed thirteen years 
agoat the Cardarelli Hospital, Naples. From the instrumental analysis, 
performed during the hospitalization, the absence of peritoneal fluid 
and the presence of neoplastic mass at the height of the left bottom 
renal pole of dimension 75 x 70 mm have been noted. No involvement 
of surrounding organs was present, only an increase in prostate volume.

The patient underwent left radical nephrectomy. The following 
histopathology examination has allowed the diagnosis of a clear cell 
renal carcinoma, Fuhrmangrade II, stage pT3 pNxpMx (Figure 2a). In 
2010, during a routine follow-up control, in our Institute, the patient 
showed a great increase in serum PSA value (15 ng/mL) and a prostatic 
hypertrophy. Subsequently, the patient underwent more prostate 
biopsies, submitted to histological examination. Three out of the 6 
examined biopsies revealed suspect foci of prostate adenocarcinoma. 
During close follow-up, in few months, a progressive increase of the 
PSA and of the prostate volume was observed with ultrasonography. 

Then, the patient underwent once again prostate multiple biopsies 
for deciding radical retro pubic prostatectomy (RRP) and pelvic 
emptying.

After surgery, pathologic analysis and estimation of tumor volume 

 

Figure 2: Primary tumors H&E morphology: a) renal cell carcinoma, clear 
cell type, Fuhrman grade 2, magnified at 40X; b) prostate adenocarcinoma, 
Gleason score 7 (4+3), magnified at 40X.
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known for achondroplasia [16,17] and for Mulibreynanism, particularly 
those associated to the kidney, thyroid gland, and gynaecological 
cancers [29-31]. 

On the contrary there is evidence in the literature that proportionate 
dwarfs, with established Laron syndrome, characterized by acongenital 
IGF-I deficiency, are even protected towards different forms of cancer 
[32,33]. 

The patient described shows a very complex clinical presentation. 
Although the events that led to the development of multiple urological 
primary tumors, have occurred over time, arising in an individual with 
problems of body growth, which have allowed us to hypothesize a 
potential link between these events. 

A strong correlation between the abnormal skeletal development 
and alteration of several body organs and systemsis well known for 
several genetic diseases. For example lumbo-sacral HOXgenes, which 
control the proper formation of limbs, during embryonic development, 
are also involved with normal kidney development and kidney cancer 
progression [34,35]. 

However, we have no elements to classify the dwarfism of the 
patient in a specific genetic class disorders, thus the description of this 
case allows us only to speculate on the potential relationship between 
the two clinical manifestations.
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