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Dear Editor,

Ganglioneuroma (GN) and ganglioneuroblastoma 
(GNB) are a subset of peripheral neurogenic tumors. They 
are grouped according to their neuroblastic grade of dif-
ferentiation, type, malignant potential and schwannian 
stroma development [1]. They are mostly seen in medi-
astinum, followed by retroperitoneum, adrenals, neck, and 
pelvis [2,3]. GN is a rare, benign and slow growing tumor. 
It is usually seen in children. While the prognosis of GN 
is favorable, GNB has a poor prognosis. Therefore, careful 
distinction must be made between the two [1-3].

The goal of primary treatment of GN and GNB is 
complete surgical excision [2,4,5]. It is curative and recur-
rences haven’t been reported after removal [1]. But, in a 
small number of cases, lymph node metastasis adjacent 
to tumor, metastasis to distant organs and unresectable 
cases were reported. In such situations, in order to con-
trol tumor growth and induce regression, radiotherapy or, 
especially in children, chemotherapy is recommended. In 
GN treatment there is no room for preoperative/postop-
erative chemotherapy or radiotherapy, but in GNB treat-
ment, although without full consensus, chemotherapy or 
radiotherapy is recommended after surgery [2,4,5].

In conclusion, because of their rarity, it is difficult 
to analyze treatment options for these tumors. They were 
first described in 1965. After this period, a large number of 
cases have been published regarding GN and GNB. Treat-
ment plans were created based on follow-up of these pa-
tients. Surgical excision is the primary treatment but in  
inoperable, unresectable and metastatic cases, radiothera-
py should be considered for symptom palliation associated 

with metastatic masses.
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Dear Editor,

Granulosa cell tumor of the testis is a benign very 
rare sex cord stromal tumor that can be distinguished in 
the adult and juvenile type. The juvenile type (JGCT) of 
the testis is a benign hormonally inactive neoplasm, mor-

phologically similar to its ovarian counterpart, with good 
prognosis. It usually occurs in the first months of life with 
90% of the cases being reported in less than one year old 
males [1]. 

A 15-day old male was referred to the pediatric clinic 
with a right scrotal swelling. Apart from a painless mass in 

Juvenile granulosa cell tumor of the testis in a 
newborn 
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the right testis, his physical examination was unremarka-
ble with no dysmorphic features or ambiguious genitalia. 
He was born at term with a birth weight of 3.750 gr. Ante-
natal and perinatal history were uneventful.

Testicular sonography revealed a 1.62x1.15 cm well 
circumscribed mass, with multicystic spaces containing 
thick liquid (Figure 1) and presence of vascularization 
among the cystic spaces on color Doppler sonography. 
Abdominal ultrasound was normal. Karyotype was 46XY. 
Hormonal profile showed normal values for his age, nor-
mal β-HCG, AMH and inhibin B and raised α–fetoprotein 
(AFP) 2021U/ml, normal for his age.

Macroscopic evaluation of the testicular tissue after 
orchiectomy revealed a well circumscribed multilocu-
lar cystic mass containing serosal fluid. This was micro-
scopically characterized by a lobular growth pattern, with 
variably sized and shaped follicles containing basophilic 
material and lined by cells with oval nuclei, abundant 
eosinophilic cytoplasm and rare mitotic activity. Immu-
nohistochemically, the cells were positive for inhibin, vi-
mentin, smooth muscle actin, protein S-100 and Ker AE1/
AE3 and negative for AFP. The pathology report confirmed 
the diagnosis of JGCT of the testis.

Testicular and abdominal ultrasonography, and a 
chest radiograph two months after surgery were normal. 
He was scheduled for regular follow up visits at 6-month 
intervals for the first two years and yearly thereafter until 
at least 5 years. At 18 months our patient is healthy and 
serum AFP levels progressively declined to normal values 
for his age.

Only 63 cases were reported up to 2014 [2] in an ex-
tensive search of the literature. In a more recent review 
Kao et al. collected and described the clinicopathological 
features of 70 cases [1]. Orchiectomy by an inguinal or 
subinguinal approach is the therapy of choice. Many au-
thors, however, propose that in the absence of raised AFP 
and/or β-HCG testicular sparing surgery can be considered 
in patients with small well circumscribed tumors [3,4]. 

Consensus guidelines for the follow up management 
of these patients are not available. Some authors support 
that follow up is not required after surgical removal of the 
testis [3], while others propose a follow-up for at least 5 
years as for most other tumors [5].

In conclusion, although neonatal testicular tumors 
are rare, our case confirms the need of consideration of 
a testicular tumor in the differential diagnosis of scrotal 
masses in newborns. JGCT should be suspected in neo-
nates presenting at birth and infants with a painless com-
plex, cystic mass of the testis. 
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Dear Editor,

The most common cause of death in patients with 

metastatic castration-resistant prostate cancer (MCRPC) 
is disease progression. The incidence of sudden cardi-
ac death (SCD) occurring in patients with MCRPC is un-

Abiraterone acetate as a possible cause of sudden 
cardiac death

Figure 1. Ultrasonography of the right testis revealing 
a mass with multicystic spaces.
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common and similar to this seen in normal population. 
Abiraterone acetate (AA) is a safe and relatively new drug 
which provides a favorable survival outcomes in patients 
with prostate cancer [1]. Early trials endorsed the activity 
of AA with regard to decrease of PSA levels in patients 
with MCRPC who had not been treated with a previous 
chemotherapy. Despite survival improvement with the use 
of AA, there are some speculations in the literature regard-
ing cardiac disorders such as heart failure, fatal arrythmia 
and SCD [2,3]. Herein we would like to report a case of SCD 
in a patient with MCRPC that might be associated with the 
use of AA on the second day of drug initiation. 

A 75-year-old man with clear past medical history 
started AA 1000 mg/day (Tabl. of 250 mg x4) as first-line 
treatment for MCRPC. On the second day of drug initiation, 
the patient was admitted to the emergency department 
with loss of consciousness. Electrocardiogram showed a 
left bundle branch block along with second degree atrio-
ventricular block and ventricular tachycardia. The patient 
died shortly after from cardiac failure following ventricu-
lar arrhythmia. There was no other detectable cause of 
death related to non-cardiac reason. 

A randomized double-blind placebo-controlled study 
has recently reported low rates of adverse events leading 
to death (2 vs 1%) in patients with MCRPC treated with 
AA after progression on docetaxel compared with the pla-
cebo arm [3]. According to full prescribing information of 
AA, cardiac failure developed more frequently in patients 
treated with AA compared to placebo (2.1 vs 0.7%). The 
rate of grade 3-4 cardiac failure in patients using AA and 
in those taking placebo was 1.6 vs 0.2%, respectively. One 
case of death associated with arrhythmia and one case 
of SCD were reported in the AA arm, while no death was 
observed in the placebo arm. There were 7 (0.5%) deaths 
due to cardiac arrest in the AA arm and 3 (0.3%) in the 
placebo arms [4]. On the other hand, no deaths due to AA 
were reported in a phase III trial comparing 1088 patients 
using AA with placebo. The most common cardiac events 
were grade 1 and 2 tachycardia and grade 3 or lower atrial 
fibrilation. Deaths due to side effects developed in similar 
proportions of patients in both groups [105 deaths;13%) in 
the AA group vs 61 (16%) in the placebo group] [5]. 

From the information given above it is possible that 
the use of AA may increase the incidence of arrhythmias 
which are possible predisposing factors for fatal cardiac 

arrhythmias. Similarly to our case, unknown cause of SCD 
or fatal cardiac arrhythmias may occur during treatment 
with AA. Such events associated with AA may discourage 
the physicians’ confidence on the drug safety. On the ba-
sis of these findings, possible adverse events of AA with 
respect to SCD, should be investigated and clarified with 
placebo-controlled clinical trials.
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Dear Editor,

Based on an increasing need for applying targeted 
therapies in subgroups of patients, oncologists demand 

molecular data derived by in situ hybridization (ISH) anal-
yses. Concerning HER2/neu (17q21) and EGFR (7p12) on-
cogenes, protein expression should be combined to gene 
numerical status in breast and non-small cell lung car-

Chromosomes 7/17 multiplication vs true polysomy: 
a crucial issue in lung and breast EGFR/HER2 
dependent carcinoma cases 
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cinomas (NSCLC), respectively, especially in borderline 
positive cases for immunohistochemistry (IHC) [1,2]. Al-
though IHC implementation identifies protein overexpres-
sion in those critical for therapeutic reasons molecules, 
it does not provide data about the molecular mechanism 
that induces the corresponding expression. Fluoresence 
ISH (FISH) and chromogenic ISH (CISH) demonstrate a 
high concordance in evaluating numerical imbalances in-
cluding HER2/neu and EGFR genes.

According to ASCO/ACAP 2013 updated recommen-
dations, FISH/CISH with dual mainly color probes (EGFR/
CEP7, HER2/CEP17; CEP: chromosome centromere) are 
interpreted as a ratio between overall gene copies (includ-
ing small to large gene clusters) to overall centromeric 
spots in 20-40 well visualized intact, non overlapping 
nuclei [3]. Based on the extracted ratio, the genetic event 
is categorized as normal for numerical imbalances, gene 
amplification, gene deletion, and/or chromosome diploidy/
aneusomy (polysomy or monosomy). Borderline cases 
demonstrated a gene/CEP ratio <2, but with an average 
gene copy number ≥6 signals per cell are diagnosed as 
positive for gene amplification. This is a very important 
approach and a progress for handling those cases by ap-
plying monoclonal antibodies (mAbs) increasing the num-
ber of patients that may achieve response and survival 
benefits. Based on the previous ASCO/CAP 2007 gene sig-
nals interpretation criteria, these cases were not consid-
ered eligible for anti-HER2 mAbs therapeutic regimens. 
Identification of intra-carcinoma genomic heterogeneity 
due to rise of different cancerous clones is the explanation 
for this modification 

Concerning CEP signals, there is skepticism for inter-
preting them as a pure chromosome polysomy. FISH and 
CISH detect these centromeric copies, but do not reveal 
the exact genetic mechanism that produces them. Based 
on specific molecular analyses including microarray com-
parative genomic hybridization some studies support the 
idea that chromosome 17 polysomic breast adenocarci-
noma cases defined by multiplication of CEP17 in FISH 
assays were frequently related to 17q gain involving cen-
tromeres or amplification of the centromeric region rath-
er than whole chromosome multiplication (true chromo-
some 17 polysomy) [4].  For this critical reason, multiple 
CEP signals should be interpreted as CEP17 multiplication 
instead of using the traditional term, chromosome 17 pol-
ysomy [5].

In conclusion, identification of specific gene deregu-
lation mechanisms regarding growth factor receptors (ie 
EGFR, HER2) is a crucial point for designing and apply-
ing targeted therapeutic strategies. Multiple chromosome 
centromeric signals detected by FISH/CISH analysis do 
not always reflect a true polysomy affecting the extracted 
gene/CEP ratio reliability. Concerning the clinical signif-
icance of centromeric gain/amplification, these mislead-
ing gene/CEP results explain in part the limited response 
rates in subgroups of patients treated by mAbs. 
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Figure 1. Multiple CEP copies: true polysomy or 
centromeric gains? a: HER2/CEP 17 amplified breast ad-
enocarcinoma case. Red signals represent CEP17 copies, 
mainly 3 per nucleus (dual FISH analysis: HER2 green/
CEP 17 red, original magnifications 400x); b: an EGFR/
CEP 7 amplified NSCLC case. Brown signals represent 
EGFR multiple copies arranged isolated or in small 
clusters. Inside image shows CEP 7 multiple dark brown 
spots, 3 per nucleus (black arrow) (CISH analysis: EGFR 
and CEP 7 independent tissue sections, DAB staining, 
original magnifications 400x).
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Dear Editor,

A 62-year-old woman with no known history of dis-
ease experienced sudden loss of vision in the left eye. She 
was a smoker for up to 35 years. Ocular evaluation by 
fundoscopy and optical coherence tomography (OCT) re-
vealed a solitary metastatic choroid tumor in her left eye. 
CT scans of the thorax and abdomen showed a spiculated 
mass 3x2.5 cm in the left upper lobe that surrounded the 
pulmonary artery and a hypodense mass 15x10 mm in the 
fourth segment of the liver. Positron emission tomogra-
phy showed multiple distant metastases in the liver, left 
adrenal and bone. A transbronchial biopsy (TBB) was per-
formed to diagnose adenocarcinoma of the lung. A final 
diagnosis of stage IV NSCLC was made and the patient 
received treatment with erlotinib. Genetic testing of the 
biopsied lung tumor detected an exon 19 deletion muta-
tion of epidermal growth factor receptor (EGFR) in the pri-
mary tumor site. She had a dramatic improvement in the 
visual acuity by approximately 1 week after the start of 
treatment and 3 weeks later ocular examination showed 
complete regression of ocular metastasis. After 1 year of 
first-line therapy she still remains stable.

In November 2004, Food and Drug Administration 
(FDA) approved oral erlotinib as first-line treatment for 
patients with an EGFR mutation and second-line treat-
ment in advanced NSCLC in case of relapse or disease pro-
gression after the first-line platinum-based combination 
treatment [2]. According to clinical studies, comparing 
erlotinib with standard chemotherapy, erlotinib conferred 
a significant progression-free survival benefit in patients 
with advanced EGFR mutation-positive NSCLC and was 
associated with more favorable tolerability. These findings 
suggest that erlotinib is important for first-line treatment 
of patients with advanced EGFR mutation-positive NSCLC 
[3]. Also, there are some few reports in the literature re-
garding EGFR treatment in choroidal metastasis. Thus, we 
also performed a PUBMED search of all relevant articles 
published in English until November 2015, using the key 
words “erlotinib”or “Tarceva” with “choroid”, “choroidal”, 
“uvea” or “uveal”. The citations were reviewed in detail 
and the full text of each citation was obtained if available. 
All cases of lung cancer with choroidal metastasis treated 
with erlotinib were then included for further review. 

There were only 7 cases regarding lung cancer with 
choroidal metastasis treated with erlotinib (excluding our 

index case) (Table 1). Of these, 4 cases were in men, 5 cases 
lacked any information over the initiation time of erlotin-
ib; 2 cases were treated with erlotinib as first-line treat-
ment and 1 case has shown to have EGFR exon 19 deletion. 

If further studies can support the initial findings, 
NSCLC patients with choroidal metastasis and with EGFR 
mutation could be treated with erlotinibas first-line treat-
ment. 
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Table 1. Characteristics and important aspects of lung cancer patients with choroidal metastasis who were treated 
with erlotinib (previous reports and index case)

PMID or 
PMCID number 

- First author
Gender Age

(years) Histology

Metastatic 
sites (at 

the time of 
erlotinib 

treatment)

Erlotinib 
as  first line 
treatment?

Proven 
mutation

Status of choroi-
dal metastasis 
after erlotinib

1 22732948 - 
Navneet Singh M 53 adenocarcinoma liver, left ad-

renal, bone no no ?

2 PMC4134551 - 
Xuemei Ye F 48 adenocarcinoma brain, bone yes no complete regres-

sion

3
19628953 - 
Seong-Woo 

Kim
F 57 adenocarcinoma ? no no complete regres-

sion 

4 22333641 - 
Koichi Fujiu F 49 adenocarcinoma ? yes EGFR 

exon 19
? (improvement 
of visual acuity)

5
22483721 - 
Chun-Liang 

Lai 
M 73 adenocarcinoma ? no no

not responded - 
disease pro-

gressed

6
18454905 – 

Jawad Akhter 
Gillani

M 45
non-small cell 

carcinoma without 
further sub-typing

? no no good response

7
25390927 - 
Anthony B. 

Daniels
M 43 adenocarcinoma ? no no complete regres-

sion 

8 index case F 62 adenocarcinoma liver, left ad-
renal, bone yes EGFR 

exon 19
complete regres-

sion 

PMID: PubMed identifier, PMCID: PubMed Central Identifier, M: male, F: female, EGFR: epidermal growth factor receptor


