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Background: Beta human chorionic gonadotropin (BhCG) is a glycoprotein secreted by trophoblastic cells during
gestation. Various solid epithelial cancers can raise levels of BhCG and can cause gynecomastia. There are a few
case reports that show elevated levels of BhCG especially in the context of transitional cell carcinoma (TCC) of
the bladder to have a much poorer prognosis. In addition, these cases were found to have more aggressive
disease and a higher likelihood of metastasis. There is little evidence in the literature regarding the work up of
gynecomastia in adolescent patients and whether all gynecomastia workups should have a fhCG evaluation.
Results: An otherwise fit and healthy 71-year-old male presented with bilateral gynecomastia, breast pain and
significant weight loss. He was investigated by the breast surgeons who ruled out breast malignancy. He was
then referred to the endocrine department for further investigations and was found to have hypogonadism with a
significantly raised BhCG. In view of the raised fhCG, computed tomography (CT) scan of the chest, abdomen
and pelvis was performed to look for any underlying tumour. This showed a large bladder tumour, and biopsy of
the mass confirmed the diagnosis of Ta 4NxM1 sarcomatoid bladder tumour.

Conclusion: Raised BhCG level in a patient with gynecomastia could be due to an underlying transitional cell

carcinoma of the bladder. Therefore, any raised fhCG level warrants further investigation.

Gynecomastia is defined as a benign proliferation of glandular
breast tissue in men [1]. Gynecomastia can be idiopathic or have sev-
eral pathological causes [3]. A common cause is a suggested imbalance
in male and female sex hormones favouring the circulation of oestro-
gens as oestrogen stimulates the growth of breast tissue [3]. Gyneco-
mastia can occur in infancy, adolescence and adulthood typically
among the elderly but usually it is benign and spontaneously resolves
when it occurs in infancy and adolescence. The reported prevalence is
32-65% but depends on the criteria used for definition [4]. The pre-
valence of adolescent onset gynecomastia with a peak incidence be-
tween 13 and 14 years occurs in 40-65% of cases [5]. However, as it
can be the first symptom of underlying pathology, gynecomastia of
adulthood warrants proper investigation as there may be an underlying
pathology in 45-50% of cases [1].

There is little evidence and controversy in the literature regarding
the work up of gynecomastia in adolescent patients [1] and whether all
gynecomastia workups should have a fhCG evaluation. The purpose of
a gynecomastia workup should be to detect any reversible causes, un-
derlying pathological conditions and discriminate breast lumps from
breast cancer [4].

This paper presents an unusual case of an BhCG secreting tumour
leading to gynecomastia. PhCG is a heterodimeric glycoprotein with

E-mail address: kathrine.leeaping@yahoo.com (K. Lee-A-Ping).

https://doi.org/10.1016/j.jecr.2019.100052

regulatory roles dealing with the placenta, uterus and foetus and is
released during gestation by trophoblastic cells [2]. Serum BhCG is
therefore a key tumour marker of trophoblastic disease [6].

There is evidence that fhCG can facilitate angiogenesis via the
transforming growth factor beta pathway [7]. There is also evidence
showing that BhCG expression by TCCs indicated dedifferentiation to-
wards a gestational trophoblastic phenotype and these particular tu-
mours are usually poorly differentiated (R. K. [8]. Various studies show
that tumours stained with squamous metaplasia, BhCG and a combi-
nation of both, have very poor response to radiotherapy whereas tu-
mours without either of these features do respond to treatment [9].

As BhCG can be secreted from tumours and also be a cause of gy-
necomastia, patients with gynecomastia need to have their BhCG level
checked and if it is raised, this should trigger a search for an underlying
tumour.

1. The case
1.1. Patient information

A 71-year-old normally fit male presented with a 6-month history of
enlarging breasts and pain over the nipples. He had an unremarkable
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past medical history and non-contributory family medical history. His
only medications included over-the-counter antihistamines. He was a
non-smoker and drank minimal alcohol.

1.2. Timeline

In July 2016 the patient was seen by the breast surgeons. The initial
investigations carried out including ultrasound scan of the breasts and
testes showed no abnormalities. Blood results from this time can be
seen in Table 1 of the Appendix. Clinical examination showed the pa-
tient had bilateral gynecomastia with tenderness over the areolas. The
breastplate on the right was slightly larger at 4 cm compared with the
left at 3 cm. The patient noted no itchiness, discharge or lumps. His
initial blood tests showed raised 17 estradiol and reduced LH and FSH.
His alpha-fetoprotein was normal and beta-hCG was pending. In light of
the patient's abnormal oestrogen levels, he was referred to the Endo-
crine department.

The patient attended Endocrine clinic in August 2016. By this time,
his beta-hCG results were 679 iu/L (N 0-5). He also reported weight
loss of seven pounds over the previous month, slightly reduced appetite
but no pain or nausea. Clinical examination revealed a blood pressure
of 160/70, weight of 83 kg, BMI of 24, bilateral gynecomastia with
diffuse breast plates, no lymphadenopathy or organomegaly.
Examination of the genitals showed normal testicles. Examination of
the other systems was unremarkable. A CT scan of the chest, abdomen
and pelvis (CT CAP) was then organised for the patient to search for any
underlying malignancy to explain the significantly raised hCG.

Enlargement of the breast
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In September 2016, the results of the CT chest abdomen pelvis as
shown inFigs. 3 and 4 of the Appendix, showed a huge right sided
bladder tumour extending beyond the bladder with gross hydrone-
phrosis on the right. There was no obvious infiltration into adjacent
bowels but there were metastatic lesions in left and right upper lobes of
the lungs. The patient reported haematuria in August 2016 and was
referred to the Haematuria clinic. At that point, a cystoscopy was per-
formed, and a few biopsies were taken of a necrotic solid tumour on the
right wall which confirmed a T4ANxM1 sarcomatoid bladder tumour.

In October 2016, the patient was then seen by the urologist in clinic.
He was admitted for a cystoscopy under general anaesthesia which was
a follow up from the flexible cystoscopy carried out earlier from which
biopsies were taken which showed spindle cell urothelial cancer. At this
procedure, the bladder was washed out and no further biopsies were
taken. This was then followed up by the patient returning for a ne-
phrostomy to be fitted on the right, due to hydronephrosis (seen on CT
scan). Later in October, the patient was seen in Urology clinic and was
then referred to an oncologist in a local tertiary centre following a
multidisciplinary team (MDT) discussion. A few days later, the patient
was admitted to the hospital with acute urinary retention and a urinary
tract infection (UTI). On this admission he was catheterised and treated
with intravenous (IV) antibiotics. In November 2016, the patient was
seen by an oncologist and was started on palliative chemotherapy with
carboplatin and gemcitabine.

The patient subsequently became unwell and was admitted to the
University Hospital of Southampton in December 2016 with neu-
tropenic sepsis, pancytopenia, vomiting, decreased oral intake and

Fig. 1. Flow chart displaying a comprehensible
clinical and biochemical work-up of adult men
presenting with breast development. Reprinted
from Gynecomastia in 786 adult men: clinical and
biochemical findings, by European Journal of
Endocrinology, May 2017, retrieved from
https://eje.bioscientifica.com/view/journals/

eje/176/5/555.xml  Copyright 2017 by
European Society of Endocrinology.
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Fig. 2. Flow chart displaying a comprehensible clinical and biochemical work-up of adult men presenting with breast development with the authors' re-
commendation to include serum BhCG as part of the endocrinologic work up. Adapted from Gynecomastia in 786 adult men: clinical and biochemical findings, by
European Journal of Endocrinology, May 2017, retrieved from https://eje.bioscientifica.com/view/journals/eje/176/5/555.xml Copyright 2017 by European

Society of Endocrinology.

acute kidney injury (AKI). Blood cultures taken demonstrated
Bacteroides fragilis. The patient was treated with antibiotics, granulocyte
colony stimulating factor, IV fluids and a blood transfusion. CT CAP was
done and showed a new right pelvic wall collection contiguous with the
bladder and involving the right obturator internus muscle, a new but
mild left hydronephrosis and progressive disease in the lungs with new
and enlarging pulmonary nodules. In light of his malignancy, not much
could be done for the patient and the decision was made to manage his
symptoms palliatively. Blood results from January 2017 can be seen in
Table 1 of the Appendix. He was transferred to a hospice centre and
later passed away in February 2017.

2. Discussion
This case report was undertaken retrospectively with informed

consent being obtained from the patient's widow. This case presents a
71-year-old male patient presenting with gynecomastia and absent

urological symptoms who was subsequently found to have an elevated
level of BhCG. In any adult, male patient presenting with elevated
BhCG, a testicular ultrasound scan is the investigation of choice which
was done for this patient on his presentation. However, this patient's
testicular ultrasound was negative, and this proved to be an unusual
case of an aggressive transitional cell carcinoma of the bladder that
secreted high levels of BhCG.

Ectopic expressions of BhCG is now a recognized and well-docu-
mented phenomenon in many epithelial carcinomas arising from mu-
cosal epithelial which include the lung, cervix and naso-pharynx (R. K.
[8]. Elevated levels of BhCG can also be seen in other solid tumours
including transitional cell carcinoma (TCC), prostate adenocarcinoma
and urothelial cancer, and high levels are linked to a poorer prognosis
[10]. Despite knowing that ectopic fhCG has been observed in different
types of malignancies including TCC, levels of fhCG are seldom mon-
itored in cases of TCC of the bladder [7].

BhCG increases cell populations by inhibiting apoptosis [7]. It was
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discovered that addition of BhCG beta to the culture media of bladder,
cervical and endometrial carcinoma cells lines brought about an in-
crease in the rate of replication [11]. Ectopic productions of BhCG
contributes to radio-resistance and metastatic potential of such se-
creting tumours [12,14]. Serum total BhCG level is an independent
prognostic factor in patients receiving chemotherapy for urothelial TCC
in both curative and palliative settings [13]. Patients with high levels of
BhCG have a higher grade of malignancy and poor histological differ-
entiation in addition to less favourable outcomes [12].

Gynecomastia can be caused by BhCG producing tumours including
testicular tumours, adrenocortical tumours, lung cancer, gastric carci-
noma and renal carcinoma [6]. There is much controversy surrounding
the workup of gynecomastia but there have been recent guidelines
“EAA clinical practice guidelines—gynecomastia evaluation and man-
agement” published by the American Society of Andrology and Eur-
opean Academy of Andrology. Fig. 1 shows an algorithm for the workup
of gynecomastia released by Ref. [1] in the European Journal of En-
docrinology in 2017. Fig. 2 shows the algorithm by Ref. [1] with the
authors’ additional suggestions based on the case presented in this
paper.

3. Conclusion

All patients with pre-pubertal onset of gynecomastia and those with
gynecomastia who exhibit signs of endocrinopathies should be given a
formal endocrinologic evaluation [5]. The. Authors recommend that

endocrinological evaluation of gynecomastia should be inclusive of

Appendix A. Supplementary data
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serum (hCG levels. For adolescents with gynecomastia, routine en-
docrinologic investigations are not warranted as they provide a low-
yield component in the diagnostic algorithm and they are unnecessary
testing for the patient with a high case-cost burden [5].

Despite the novelty of this case report, it has significant importance
in the wide range of medical knowledge. This case shows that medical
specialists should always keep in mind the potential aetiology of
bladder cancer in cases of raised BhCG levels and check serum BhCG
levels in cases of gynecomastia.
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Appendix

Fig. 3. Axial CT of the Patient Showing a Large Right Sided Bladder Tumour Extending Beyond the Bladder with Gross Hydronephrosis on the Right Side. No Obvious

Infiltration into Adjacent Bowels.
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Fig. 4. Sagittal CT of the Patient Showing a Large Right Sided Bladder Tumour Extending Beyond the Bladder with Gross Hydronephrosis on the Right Side. No

Obvious Infiltration into Adjacent Bowels.

Table 1
Table Showing Patient's Blood Results from July 2016 and January 2017.

Bloods July 2016 January 2017 Normal Reference Range
Haemoglobin 133 77 130-180 g/L
White Blood Cell Count - 12.8 4-1110°/L
Prothrombin Time - 15.2 11.6-13.9 s

APTT - 60.5 24.5-37.1s
Bilirubin 4 0-21 pmol/L

ALT 12 11 0-60 U/L

Alkaline Phosphatase 79 78 46-116 U/L
Albumin 38 16 35-50 g/L

Free T4 17.2 11-23 pmol/L

TSH 0.81 - 0.35-4.5

Sodium 139 125 133-146 mmol/L
Potassium 4.7 Specimen haemolysed 3.5-5.3 mmol/L
Urea 8.1 14.5 2.5-7.8 mmol/L
Creatinine 99 330 62-115 pmol/L
eGFR 75 15 60-99 999 mls/min
FSH <0.3 - 1-18 u/L

LH <0.3 - 2-9 u/L

Sex hormone binding globulin 64 - 10-70 nmol/L
Total testosterone 14.7 - 10-35 nmol/L

Free testosterone 280 - 225-99 999 pmol/L
Prolactin 148 - 45-375 mu/L

17 Oestradiol 236 - 0-146 pmol/L

PSA 2.8 - 0-5 pg/L

Alpha fetoprotein 2.3 - 0-10 kU/L

BhCG 679 - 0-5iU/L
C-reactive Protein - 157 0-5 mg/L

Note: Results were obtained from the patient's National Health Service electronic medical record with consent from the patient's widow.
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