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Is gynecomastia related to the disease characteristics and prognosis
in testicular germ cell tumor patients?
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Behiç Akyüz

PURPOSE
We aimed to assess the relationship between gynecomastia and tumor markers, histologic subtypes, and prognosis in patients with testicular germ cell tumors.
METHODS
This study included 73 testicular germ cell cancer patients with pretreatment chest, abdomen
and pelvis computed tomography (CT) scans and tumor markers (β-human chorionic gonadotropin [β-hCG], lactate dehydrogenase [LDH], α-fetoprotein [AFP]). The volumetric analysis of
the breast glandular tissue, the presence of gynecomastia and metastatic disease were determined using CT scans. Patients were classified according to the International Germ Cell Cancer
Collaborative Group (IGCCCG) prognostic classification. The association between gynecomastia,
breast glandular tissue volume, tumor markers, metastatic disease, and disease prognosis were
evaluated.
RESULTS
Thirty-four of the patients (46.6%) had gynecomastia. A breast volume cutoff value of 0.78 cm3
to diagnose gynecomastia led to 85% sensitivity and 95% specificity. Serum β-hCG level correlated with the breast glandular tissue volume weakly (r=0.242, P = 0.039). Gynecomastia was
more common in patients with elevated β-hCG levels (P = 0.047), and was not associated with
pulmonary, nonpulmonary distant, or nodal metastases (P = 0.378, P = 0.884, P = 0.333, respectively). No significant association was found between the disease prognosis and gynecomastia
(P = 0.556).
CONCLUSION
Gynecomastia was common among testicular germ cell cancer patients with elevated β-hCG.
However, it was not associated with metastatic disease and prognosis.
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ynecomastia is the benign enlargement of the male breast glandular tissue due to
ductal proliferation and is the most common disease of male breasts (1). It may be
physiologic in the neonatal period, during puberty, and in the elderly, or it can be
secondary to certain pathologic processes, including hepatic dysfunction, adrenal tumors,
hyperthyroidism, infertility, sexual dysfunction, medications, and rarely, testicular cancer
(2–7). Approximately 2%–4% of gynecomastia cases are related to testicular tumors, and
7%–11% of patients with testicular tumors present with gynecomastia as the initial symptom (1, 4, 8–10). Testicular cancers presenting with gynecomastia are reported to have a
worse prognosis, but this is needed to be confirmed with recent studies (4, 11, 12).
Testicular cancer accounts for 1%–1.5% of all male cancers and 5% of all urologic neoplasms (13, 14). The peak age ranges from 25 to 29 years, although it may be seen in all age
groups (15). Staging of the disease is based on the levels of serum tumor markers and a
staging chest abdominopelvic computed tomography (CT) for the determination of metastatic spread. Tumor markers for testicular cancer are α-fetoprotein (AFP), lactate dehydrogenase (LDH), and β-human chorionic gonadotropin (β-hCG). The International Germ Cell
Cancer Collaborative Group (IGCCCG) made a prognostic classification for these patients
based on the levels of tumor markers and the presence of nonpulmonary metastases on
staging CT (16).
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In this study, our aim was to assess the
relationship between gynecomastia and
tumor markers, histologic subtypes, and
prognosis in patients with testicular germ
cell cancers. We hypothesized that any relationship between gynecomastia, histologic
subtypes and the disease prognosis might
have a considerable effect on patient management. To the best of our knowledge,
our study was the first one measuring the
breast glandular tissue volume quantitatively for the assessment of gynecomastia
in patients with testicular germ cell cancer.

Methods
This retrospective study was approved
by our institutional ethics committee and
the requirement for informed consent was
waived due to the nature of the study. The
Standards for the Reporting of Diagnostic
Accuracy Studies guidelines were used
(17).
Study population
A retrospective search of our hospital’s
database revealed 167 male patients with
testicular cancer diagnosed from January
2010 through April 2018. Patients whose
pretreatment chest and abdominopelvic CT
scan and tumor markers (β-hCG, LDH, AFP)
were available were included in this study.
Tumor markers of all patients were assessed
before surgery. Chest and abdominopelvic
CT scans were performed before or after orchiectomy, with a maximal interval period
of one month to the surgery (14.6±9.9 days;
range, 0–30 days). We excluded two patients because of the diagnosis of non-germ
cell testicular cancer (testicular lymphoma).
Patients with missing data (CT examination,
n=57; laboratory measurements, n=22; pa-

Main points

•

Gynecomastia prevalence is higher in
patients with elevated serum β-human
chorionic gonadotropin (β-hCG) levels.

•

Gynecomastia is more common in
testicular germ cell tumor patients with
nonseminomatous histology.

•

There is a weak correlation between serum
β-hCG level and breast glandular volume.

•

Presence of gynecomastia appears to be
independent of the disease prognosis.

•

Volumetric analysis of breast glandular
tissue volume may be a new tool to quantify
gynecomastia.
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Figure 1. Flowchart of the study.

thology results, n=13) were also excluded.
Overall, 73 patients with testicular germ cell
cancers met the enrollment criteria (Fig. 1).
The mean age of the study population was
30.21±8.63 years (range, 14–53 years).
Data concerning age, histologic subtype,
laterality of the tumor, and levels of tumor
markers for each patient were collected
from the hospital database. The normal
values of tumor markers at our laboratory
were 0–5 IU/L for β-hCG, 0–480 U/L for LDH,
and 0–5 IU/mL for AFP. Patients were classified according to their tumor marker levels
as having normal or elevated tumor markers. Patients were also classified according
to the IGCCCG prognostic classification system for metastatic germ cell cancers based
on laboratory measurements and the presence of metastatic disease (16).
CT examination
Chest, abdomen and pelvis CT scans of all
patients were obtained for disease staging
purposes. CT studies were performed on
two CT scanners: the Aquilion 16 CT system
(Toshiba Medical Systems Corp.) and the
Discovery CT750 HD (GE Healthcare). Patients were administered intravenous (90–
120 mL iodinated contrast agent) and oral
(25 mL iodinated contrast agent diluted in
1.5 L of water) contrast agents.
Thoracic CT scans were reviewed by two
radiologists for the presence of gynecomastia. The presence of gynecomastia was
consensually determined based on visual
assessments of both breasts on the CT scans.
Images were reviewed for the presence or
absence of gynecomastia, and, if present, the
pattern of gynecomastia was identified (nodular, dendritic, or diffuse) according to a previously described classification (18) (Fig. 2).
A fourth-year radiology resident measured the breast glandular tissue volumes

quantitatively using the OsiriX software
(version 3.8.1, Pixmeo) and its volumetric
function. This was based on the Cavalieri
principle in which the area was measured
in serial slices by tracing the borders of the
gynecomastia and multiplied by the slice
thickness. The volume was calculated in
cm3 and a three-dimensional (3D) diagram
of the breast glandular tissue volume was
generated for both breasts (Fig. 3). The maximum breast glandular tissue volume was
used for the statistical analysis. Data regarding the clinical assessment of gynecomastia
of all patients were unavailable.
The radiology resident also measured
the axial diameter of the breast glandular
tissue at the level of nipple. Patients were
classified as having gynecomastia if at least
one of the axial breast glandular tissue diameters was more than 20 mm and another
gynecomastia classification was done (12).
A body imaging radiologist reviewed the
chest, abdomen and pelvis CT scans for the
presence of pulmonary, nodal, and nonpulmonary distant metastasis. Lymph nodes
up to 10 mm in short diameter were accepted as non-neoplastic (19).
Statistical analysis
Statistical analyses were performed with
SPSS version 18.0 (SPSS Inc. for Windows).
Data are presented as mean and standard
deviation or median and range for continuous variables. Kolmogorov-Smirnov tests
were used to assess normal distribution
of the data. Pearson chi-square and Fisher
exact tests were used to compare gynecomastia, metastatic spread, tumor marker
status, and disease prognosis. Student’s t
test and Mann-Whitney U test were used to
compare differences of the continuous variables in independent groups. Spearman’s
correlations were used to evaluate the rePolat et al.
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Figure 2. a–d. CT classification of breast glandular tissue. Examples of patients without gynecomastia (a)
and nodular (b), dendritic (c), and diffuse (d) types of gynecomastia are shown.
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Figure 3. a, b. Panel (a) shows measurement of the breast glandular tissue area by tracing the borders of
the gynecomastia; panel (b) shows a 3D diagram reconstruction of the glandular tissue.

lationship between β-hCG levels and breast
glandular volumes. P < 0.05 was indicative
of statistically significant difference. Receiver operating characteristic (ROC) curve
was constructed to determine a volumetric
cutoff value for breast glandular tissue corresponding to the intersection of sensitivity
and specificity curves by maximizing the
Youden index (Youden index=sensitivity+specificity-1).

Results
Demographic and clinical data of the
study cohort are summarized in Table 1.
Thirty-five patients had seminomatous
testicular tumors, whereas 38 patients had
nonseminomatous testicular tumors. The

nonseminomatous tumors included 5 embryonal carcinomas, 2 choriocarcinomas,
3 endodermal sinus tumors, and 28 mixed
germ cell tumors. The mixed germ cell tumor group consisted of 25 embryonal carcinoma, 20 teratoma, 17 endodermal sinus
tumor, 5 choriocarcinoma, and 8 seminoma
components. Twenty-three patients had
nodal, 14 patients had pulmonary and 4
patients had nonpulmonary visceral metastases. All pulmonary and nonpulmonary
visceral metastases were seen in patients
with nonseminomatous testicular tumors
(P < 0.001 and P = 0.116, respectively).
Nodal metastases was significantly more
common in patients with nonseminomatous tumors (P = 0.011). According to IGC-

CCG classification, 58 patients had good, 11
patients had intermediate, and 4 patients
had poor prognosis. Intermediate and poor
prognosis were more common in patients
with nonseminomatous tumors (P = 0.003).
Three patients died 2, 13, and 19 months after the diagnosis. All of these patients had
nonseminomatous testicular tumor and all
of them had gynecomastia according to visual assessment (breast volumes: 1.26, 2.53,
and 11.93 cm3). Median follow-up of the
remaining patients was 18 months (range,
1–74 months) and no other deaths occurred.
According to visual assessment, gynecomastia was present in 34 of the 73 patients
(46.6%) with testicular germ cell tumor.
Eight patients had nodular, 22 patients had
dendritic, and 4 patients had diffuse gynecomastia. The median maximum breast
glandular tissue volume was 1.83 cm3
(range, 0.47–11.93 cm3) for patients with gynecomastia and 0.31 cm3 (range, 0.01–0.85
cm3) for patients without gynecomastia (P <
0.001). Selecting a cutoff value of 0.78 cm3
for gynecomastia diagnosis led to 85% sensitivity and 95% specificity (AUC, 0.975; 95%
CI, 0.948–1.002; P < 0.001).
We found a significant association between gynecomastia and elevated serum
β-hCG levels. Twenty-one of 36 patients
(58.3%) with elevated β-hCG and 13 of 37
patients (35.1%) with normal β-hCG had
gynecomastia (P = 0.047). There was no relationship between the gynecomastia type
and presence of elevated serum β-hCG (P =
0.503). Serum β-hCG level correlated weakly with the maximum breast glandular tissue volume (r=0.242, P = 0.039). Positive
serum AFP and LDH levels were not associated with gynecomastia (P = 0.743 and P =
0.148, respectively).
The gynecomastia prevalence was significantly higher in patients with nonseminomatous germ cell tumors (22/38 vs. 12/35,
P = 0.043). Gynecomastia was not associated with pulmonary, nodal, or nonpulmonary visceral metastases (P = 0.378,
P = 0.884, P = 0.333, respectively). There
was no significant association between
the disease prognosis and the presence of
gynecomastia (P = 0.556) (Table 2). We assessed the relationship of gynecomastia,
metastasis, and disease prognosis within
subgroups according to seminomatous and
nonseminomatous histology. The statistical
analysis again demonstrated no significant
relationship between gynecomastia and
disease prognosis (P = 1.000 and P = 0.715
Gynecomastia in testicular cancer
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Table 1. Demographic and clinical data of the study population

Characteristics

Whole study
population

Patients with
seminomatous
tumors

Patients with
nonseminomatous
tumors

Pa

Age (years)b

30.21±8.63
(14–53)

33.71±8.58 (14–53)

26.97±7.41 (14–50)

0.001

β-hCG (IU/L)c

5.55 (0–975364)

1.14 (0–8534)

48.05 (0–975364)

<0.001

LDH (U/L)c

282 (146–2090)

279 (150–1866)

291 (146–2090)

0.443

3.07 (0.23–13476)

1.06 ( 0.23–8.1)

49.6 (0.9–13476)

<0.001

Follow-up period
(months)c

18 (1–74)

17 (1–74)

19 ( 2–58)

0.210

Nodal metastasesd

23

6

17

0.011

Pulmonary
metastasesd

14

0

14

<0.001

Nonpulmonary visceral metastasesd

4

0

4

0.116

AFP (IU/mL)c

Prognostic
classification

0.003

Good prognosisd

58

33

25

Intermediate or
poor prognosisd

15

2

13

β-hCG, β-human chorionic gonadotropin; LDH, lactate dehydrogenase; AFP, α-fetoprotein.
a
Derived from the comparison of patients with seminomatous tumors and patients with nonseminomatous
tumors; bMean ± standard deviation and range in parenthesis; cMedian value and range in parenthesis; dTotal
number of cases.

a

b

Figure 4. a, b. Comparison of two patients with similar axial breast glandular tissue diameters at the
nipple level: (a) patient without gynecomastia, (b) patient with dendritic gynecomastia. Although the
axial diameters are the same, more glandular tissue is seen in panel (b).

respectively). Pulmonary, nodal, or nonpulmonary visceral metastases were not associated with gynecomastia in patients with
nonseminomatous tumors (P = 0.943, P =
0.578, P = 0.624, respectively).
We measured the maximum axial diameter of the breast glandular tissue and performed statistical analysis. Patients whose
breast glandular tissue diameter was more
than 20 mm were classified as having gynecomastia. According to this criterion,
gynecomastia was present in 22 of 73 patients (30.1%). There was a significant association between gynecomastia and elevated serum β-hCG level (P = 0.034), and the
breast glandular tissue diameter was not
associated with serum β-hCG level (r=0.221,
Diagnostic and Interventional Radiology

P = 0.073). Gynecomastia was not associated
with pulmonary, nodal, or nonpulmonary
visceral metastases (P = 0.747, P = 0.970,
P = 0.579, respectively). There was no significant association between the disease prognosis and the presence of gynecomastia
(P = 0.361). We assessed the relationship of
gynecomastia and disease prognosis within
subgroups according to seminomatous and
nonseminomatous histology, which also
demonstrated no significant relationship
(P = 0.365 and P = 0.927, respectively). Pulmonary, nodal, or nonpulmonary visceral
metastases were not associated with gynecomastia in patients with nonseminomatous tumors (P = 0.717, P = 0.254, and
P = 1.000, respectively).

Our study results confirmed an association between elevated β-hCG levels and
gynecomastia. However, we found a weak
correlation between the breast glandular
tissue volume and serum β-hCG level. Gynecomastia was more common in patients
with nonseminomatous germ cell tumors
in which the prevalence of elevated serum
β-hCG was also more common.
Although gynecomastia is defined as the
enlargement of breast glandular tissue, an
objective diagnostic criteria or quantitative
measurement system is not yet available.
Radiologic features are well defined on
mammography, CT, ultrasonography, and
magnetic resonance imaging (MRI), based
on the visual assessment of breast glandular tissue (18, 20, 21). Three mammographic patterns have been described: nodular,
dendritic, and diffuse types. Sonnenblick
et al. (21) reported that the CT appearance
of gynecomastia correlates well with the
mammographic appearance, and that the
CT scan may be sufficient for diagnosis.
However, some authors claim that a clinical evaluation without imaging may be
sufficient for diagnosis and define gynecomastia as a firm, palpable, subareolar tissue
greater than 2 cm (1, 22). Klang et al. (12)
used CT images to evaluate gynecomastia
and defined gynecomastia as axial diameter of the breast glandular tissue more than
2 cm. In our belief, the diagnosis of gynecomastia by visual assessments may be
more appropriate than measuring the axial
diameter on CT scans. While axial diameters
of breast glandular tissue may be the same
between two patients, gynecomastia may
still be present although the diameter is
less than 2 cm because of a vertical growth
pattern of the tissue (Fig. 4). To overcome
this limitation, we diagnosed gynecomastia
visually, as previously described, and measured its quantity by calculating the breast
glandular tissue volume. A cutoff value of
0.78 cm3 for diagnosing gynecomastia led
to 85% sensitivity and 95% specificity. This
finding suggests that volumetric analysis
can also be used to diagnose gynecomastia. More studies with larger populations
are needed to determine a more precise
volumetric cutoff value.
Gynecomastia may be the presenting
symptom of patients with testicular tumors
(5–7). During the early stages of a testicular
tumor with a nonpalpable testicular mass,
gynecomastia may be the first sign of the
Polat et al.

Table 2. Comparison of gynecomastia and disease characteristics
Gynecomastia (n)
Visual analysisa
Characteristics

Absent (%)

Present (%)

Testis

Gynecomastia (n)
Axial diameterb
P

Absent (%)

Present (%)

0.459

0.734

Right

24 (57.1)

18 (42.9)

30 (71.4)

12 (28.6)

Left

15 (48.4)

16 (51.6)

21 (67.7)

10 (32.3)

β-hCG

0.047

0.034

Elevated

15 (41.7)

21 (58.3)

21 (58.3)

15 (41.7)

Normal

24 (64.9)

13 (35.1)

30 (81.1)

7 (18.9)

LDH

0.148

0.067

Elevated

6 (37.5)

10 (62.5)

8 (50)

8 (50)

Normal

33 (57.9)

24 (42.1)

43 (75.4)

14 (24.6)

AFP

0.743

0.211

Elevated

18 (51.4)

17 (48.6)

22 (62.9)

13 (37.1)

Normal

21 (55.3)

17 (44.7)

29 (76.3)

9 (23.7)

Tumor histology

0.043

0.070

Seminomatous

23 (65.7)

12 (34.3)

28 (80)

7 (20)

Nonseminomatous

16 (42.1)

22 (57.9)

23 (60.5)

15 (39.5)

Pulmonary metastases

0.378

0.747

Present

6 (42.9)

8 (57.1)

9 (64.3)

5 (35.7)

Absent

33 (55.9)

26 (44.1)

42 (71.2)

17 (28.8)

Nodal metastases

0.884

0.970

Present

12 (52.2)

11 (47.8)

16 (69.6)

7 (30.4)

Absent

27 (54)

23 (46)

35 (70)

15 (30)

Nonpulmonary visceral
metastases

0.333

0.579

Present

1 (25)

3 (75)

2 (50)

2 (50)

Absent

38 (55.1)

31 (44.9)

49 (71)

20 (29)

Prognosis

P

0.556

0.361

Good

32 (55.2)

26 (44.8)

42 (72.4)

16 (27.6)

Intermediate or poor

7 (46.7)

8 (53.3)

9 (60)

6 (40)

Gynecomastia diagnosis was made based on visual analysis; bGynecomastia diagnosis was made based on axial diameter of breast glandular tissue; β-hCG, β-human chorionic gonadotropin; LDH, lactate dehydrogenase; AFP, α-fetoprotein.
a

clinically occult cancer due to endocrine
manifestations. Therefore, some authors
recommend testicular ultrasound and laboratory measurements of serum tumor
markers in patients presenting with gynecomastia (1, 8, 23). The prevalence of gynecomastia among patients with testicular

tumors was reported to be 7%–11% at the
initial presentation (4, 8, 10). However, these
reports are based on clinically symptomatic
diseases. In our study, we investigated the
presence of gynecomastia by interpreting
thoracic CT studies that allowed better visualization of the breast glandular tissue com-

pared with physical examinations. Using
visual analysis, gynecomastia was present
in 34 of 73 patients (46.6%) with testicular
cancer. If the axial diameter criterion was
used, gynecomastia was present in 22 of 73
patients (30.1%). In a similar study carried
out by Klang et al. (12), the prevalence of
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CT-determined gynecomastia among patients with testicular cancer was 23.4%. This
discordance may be due to the differences
in the diagnostic criteria of gynecomastia.
Although we do not know how many of
our patients had symptomatic gynecomastia, the higher prevalence of gynecomastia
in our study cohort may suggest that the
prevalence of gynecomastia among patients with testicular cancer may be higher
than previously reported, probably due to
asymptomatic cases.
The pathogenesis of gynecomastia is
marked by an increase in the estrogen to
androgen ratio. This state may be due to
the increased concentration of estrogen or
estrogen precursors, or due to a decrease in
the level of androgens. β-hCG induces the
estradiol synthesis from the Leydig cells of
the testis and the conversion of estrogen
precursors to estrogen (9). It also has a direct proliferative effect on the male breast
tissue (24). Our results also confirmed that
elevated β-hCG was associated with gynecomastia. However, we found a weak
correlation between the breast glandular
tissue volume and the serum β-hCG level.
Gynecomastia was more common among
patients with nonseminomatous germ cell
tumors, in which the elevated β-hCG was
also more common.
In our study, the disease prognosis was
not associated with gynecomastia. Testicular cancer patients presenting with gynecomastia have been reported to have
poor prognosis (4). Tseng et al. (4) reported
that four of eight patients presenting with
gynecomastia died during a follow-up period of 60 months. The most likely etiology
of symptomatic gynecomastia in patients
with testicular germ cell tumor is the drastic
level of β-hCG, which is also a poor prognostic factor in the IGCCCG classification.
In the IGCCCG prognostic classification
system, nonpulmonary visceral metastasis is considered a prognostic factor, while
pulmonary metastases are not involved in
the classification. Therefore, in our study,
we separated the hematogenous spread
as pulmonary and nonpulmonary visceral
metastases. We found no association between gynecomastia and any type of metastatic spread. Alternatively, Klang et al.
(12) reported that an axial breast glandular
tissue diameter of 2 cm to predict distant
hematogenous metastasis yielded 75.1%
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sensitivity and 80.5% specificity. Again, this
discordance may be due to the use of different methods to assess gynecomastia in the
two studies. However, when we used the
same diagnostic criteria as Klang et al. (12),
we again did not find a significant correlation between gynecomastia and any type
of metastatic disease.
Our study has some limitations. First,
it had a retrospective nature with inherent limitations. While we studied a limited
number of patients, multicenter studies
with larger populations are needed to validate these findings. In addition, we were
unaware of the clinical findings of gynecomastia and we also did not have any histopathologic diagnosis of gynecomastia,
which might serve as a golden standard
of diagnosis. Metastatic disease was determined by CT rather than with a histopathologic diagnosis.
In conclusion, gynecomastia was more
common in testicular germ cell cancer patients with elevated serum β-hCG levels.
Breast glandular volume correlated weakly
with serum β-hCG level. The presence of gynecomastia and the volume of breast glandular tissue were not associated with pulmonary, nodal, or distant hematogenous
metastases and seemed to be independent
of the disease prognosis.
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