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Abstract. The purpose of this study was to assess the effect of surgery on gonadal function in 42 male 

patients with pituitary adenomas. Gonadal functions were evaluated by measuring total serum 
testosterone concentrations pre- and postoperatively. The subjects of the study were 20 patients with 
GH secreting adenoma, 7 patients with prolactinoma and 15 patients with nonfunctioning (NF) 
adenoma. Their ages ranged from 18 to 60 years (mean ± SEM, 41 ± 1.9). The serum testosterone 
concentration was low at less than 300 ng/dl preoperatively in 14 of 20 patients (70%) with GH 

producing adenoma, 6 of 7 patients (86%) with prolactinoma, and 7 of 15 patients (47%) with NF 
adenoma. Postoperatively, the total serum testosterone concentration was normalized in 9 of 14 patients 
(64%) with GH producing adenoma, one of 6 patients (17%) with prolactinoma, and 5 of 7 patients (71%) 
with NF adenoma. The normalization of serum GH and prolactin concentrations is indispensable for the 
restoration of gonadal function. It is very important to preserve the normal preoperative gonadotropin 
secretion by means of gentle surgery.
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SINCE pituitary adenomas are benign, postopera-
tive deterioration of the pituitary function should 

be prevented, if possible. The preservation or res-
toration of anterior pituitary function, including 

gonadal function, is an important goal in these pa-
tients. Most male patients with pituitary adenomas 

have hypogonadism [1-10]. Hypogonadism is of-
ten detected in menstruating women because it can 

cause irregular menses, but it is difficult to recog-
nize in men. Measurement of serum testosterone 

is useful for evaluating male gonadal function. We 
determined the pre- and postoperative total serum 

testosterone concentrations and evaluated the go-

nadal function of male patients with pituitary 
adenomas.
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Patients

Materials and Methods

 Eighty adult men with pituitary adenomas were 
admitted to Hiroshima University Hospital be-

tween 1987 and 1994. The pre- and postoperative 
total serum testosterone values were measured in 

42 of these patients. Twenty out of 42 patients 
had GH producing adenoma, 7 had prolactinoma 

and 15 had clinical non-functioning (NF) adenoma. 
Their ages ranged from 18 to 60 years (mean ± 

SEM, 41 ± 1.9). 
 Transsphenoidal adenomectomy was performed 

in all patients with GH producing adenoma, 5 pa-

tients with prolactinoma, and 11 patients with NF 

adenoma. Transcranial adenomectomy was per-
formed in 2 patients with prolactinoma, and 3 

patients with NF adenoma. Both transsphenoidal 
and transcranial adenomectomy were performed
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in one patient with NF adenoma. To protect the 
normal pituitary gland and the hypothalamus from 
direct injury or impairment of blood circulation, 
we used the following surgical techniques: 1) soft 
and careful curettage, 2) not pulling down the 
suprasellar portion of the tumor capsule but rath-
er waiting for it to fall into the sella by itself, 3) 
not peeling the normal pituitary gland from the 
dura mater.

was considered significant.

Study protocol

 Gonadal function was evaluated by using a 
LHRH loading test (LHRH 0.1 mg/body: iv) im-

mediately before surgery and more than 3 months 
after surgery. Serum PRL and total testosterone 
values were measured before and more than 3 

months after surgery in all patients. The serum 

GH concentration was measured before and more 
than 3 months after surgery in patients with GH 

producing adenoma. 
 The study protocol was approved by the Hospi-

tal Institutional Review Board.

Hormone measurements

 Serum GH, PRL, LH, FSH and testosterone con-
centrations were measured with commercially 

available RIA or IRMA kits [Sensitive GH kit (Dai-
ichi Radioisotope Lab., Tokyo, Japan); PROLACTIN 

DAIICHI II kit or SPAC-S PROLACTIN kit (Daii-
chi Radioisotope Lab., Tokyo, Japan); LH DAIICHI 
II kit or SPAC-S LH kit (Daiichi Radioisotope Lab., 

Tokyo, Japan); FSH DAIICHI II kit or SPAC-S FSH 

kit (Daiichi Radioisotope Lab., Tokyo, Japan); and 
TESTOSTERONE EIKEN kit (Eiken Chemical, To-

kyo, Japan)]. The coefficient of variation of each 
assay was less than 10%. The values previously 

measured with the RIA kits were converted into 
those measured with the IRMA kits [11, 12]. Im-

paired LH and FSH secretion was defined as a low 
basal value and/or low response to the LHRH test. 

The revised criteria of the normal basal value and 
normal response to stimuli used in this study are 

shown in Table 1 [13, 14].

Statistical analysis

 The results are expressed as the mean ± SEM. 

The Mann-Whitney U test or Wilcoxon signed rank 

test was used when appropriate. A P value <0.05

Results

GH producing adenoma

 The clinical data for all patients with GH pro-
ducing adenoma are summarized in Table 2. In 14 

out of 20 patients (70%), the serum testosterone 
concentration was low (less than 300 ng/dl) before 
the surgery. Pre-operatively, the serum GH con-

centration was greater than 20 ng/ml in 14 patients 
and the serum testosterone concentration was low 

in 12 of these patients. On the other hand, the 
serum GH concentration was less than 20 ng/ml 

in 6 patients, of whom two had a low serum test-
osterone concentration. There was a reverse 
correlation between serum GH and total serum tes-

tosterone concentrations (Fig. 1). Seven patients 
had hyperprolactinemia. The preoperative serum 

testosterone concentration in patients with normo-

prolactinemia was 349 ± 64.6 ng/dl and that in 

patients with hyperprolactinemia was 202 ± 36.1 
ng/dl, which were not significantly different 

(P=0.23). Fifteen patients had a normal LH re-
sponse to the administration of LHRH. Ten of 

these patients (67%) had a low serum testosterone 
concentration even though they had normal LH 

secretion. The serum GH concentration was nor-
malized in 14 patients following surgery, while the 

total serum testosterone concentration was normal-
ized in 11 patients (79%) postoperatively. Ten of 

these 11 patients had normal LH secretion preop-

eratively. Six patients, who had normal serum 
testosterone concentrations pre-operatively, also 

had a normal serum testosterone concentration 

postoperatively. Patients who had normal gona-
dotropin secretion before the surgery regained their 

gonadal function with a decrease in the serum GH 
concentration.
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Prolactinoma

 The clinical data for all patients with prolactino-

ma are summarized in Table 3. The serum 
testosterone concentration was low (less than 300 

ng/dl) in 6 patients pre-operatively. Four of these

patients had impaired LH secretion preoperative-
ly. The total serum testosterone concentration was 

normalized in only 1 of these patients (17%) fol-
lowing surgery. This patient had normal LH and 
FSH secretion both pre- and postoperatively. LH 

secretion was restored in one patient (case 21) af-

ter surgery, but his serum testosterone 
concentration did not increase.

NF adenoma

 The clinical data for all patients with NF ade-
noma are summarized in Table 4. The preoperative 

total serum testosterone concentration was subnor-
mal in 7 patients (47%) with NF adenoma. Four of 

these had mild hyperprolactinemia (less than 50 

ng/ml) pre-operatively. Eight patients (53%) had 
impaired LH secretion pre-operatively. The total 

serum testosterone concentration was especially 

low in patients with hyperprolactinemia and a dis-
order of gonadotropin secretion. The total serum 

testosterone concentration was normalized in 5 of 
7 patients (71%) postoperatively. The serum PRL 

concentration returned to normal in all patients. 
The pre-operative serum testosterone concentration 

was normal in 8 patients and it remained normal

Table 2. Summary o f the patients with GH secreting adenomas (n=20)

Fig. 1. The correlation between the preoperative serum GH 

concentration and serum testosterone concentration 

in 20 patients with GH producing adenoma. A 
reverse correlation was observed. (r=-0.737)
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after surgery in 6. In patients with a tumor over 

50 mm in size, the serum testosterone concentra-

tion did not increase following surgery, in fact in 

some patients with a tumor over 40 mm in size, 

the total serum testosterone concentration even 

decreased following surgery.

Discussion

 The aim of this study was to clarify the percent-

age of male patients who recover their gonadal 

function following surgery and to determine the 

factors contributing to recovery. 

 Some authors have reported the effects of sur-

gery or bromocriptine therapy in male patients with

GH producing adenoma or prolactinoma [1-5]. Oth-

er authors have reported the effect of surgery for 
NF adenoma on anterior pituitary function, but they 

did not discuss male gonadal function in detail [6-

9]. Ober et al. [10] have reported a patient who had 
restoration of his gonadal function postoperatively. 

Our study is the first compilation of gonadal func-
tion in male patients with NF adenomas. 

 Gonadal dysfunction is caused in male patients 

by hyperprolactinemia or a dysfunction of gona-
dotropin secretion, which is similar to that in 

females. In male patients, however, a prolactinoma 
tends to be detected after it causes visual deteriora-

tion, and usually is larger than in females. This 
may be the reason why male patients with prolacti-

noma have poor recovery of their gonadal function.

Table 3. Summary of the patients with prolactinomas (n=7)

Table 4. Summary of the patients with non-functioning adenomas (n=15)



HYPOGONADISM IN MALE PITUITARY ADENOMAS 311

  Many authors have suggested that hyperpro-

lactinemia suppresses the secretion of gonadotropin 
via the hypothalamus [2-4,15,16]. On the other 

hand, Saitoh et al. [5] suggested that hyperpro-
lactinemia suppresses testicular function. 

  It is thought that the LH burst amplitude is one 
of the most important factors in the total serum 

testosterone concentration [17]. An LHRH admin-

istration test is not useful for detecting 
hypothalamic dysfunction. Two patients (cases 33 

and 39), in which serum LH responded normally 
to the LHRH test, had a low testosterone concen-

tration before surgery. Their serum testosterone 
concentrations increased postoperatively. In these 

types of cases, hypothalamic dysfunction may be 
one of the factors causing gonadal dysfunction. 

  Increased serum GH concentrations decrease the 
total serum testosterone concentration in acromega-
lics. Hyperprolactinemia may contribute to the 

decreased serum testosterone concentration to some 

degree, but it is less important than GH in acrome-

galics. As for the mechanism of the negative 
correlation between the total serum testosterone and 

GH concentrations, several theories, such as the fol-
lowing have been proposed: a change in androgen 
metabolism [1, 18], gonadotropin suppression by 

increased somatostatin [19] or a decrease in the se-
rum concentration of sex hormone binding globulin 

(SHBG) [20-23]. The SHBG theory raises the ques-
tion of whether the free serum testosterone 

concentration is normal or not. No one has simul-
taneously measured total and free serum 
testosterone concentrations in patients with acrome-

galy. Since approximately 70% of serum testosterone 
is not bound to SHBG but rather to albumin or oth-
er proteins, a decrease in serum SHBG cannot be 

the sole cause of hypogonadism in those with ac-
romegaly. The cause of hypogonadism in male 
acromegaly patients needs to be explored further. 

 In acromegalic patients, if there exists normal 

gonadotropin secretion prior to surgery, gonadal 
function can be restored with a decrease in the 

serum GH concentration. In male patients with

prolactinomas, whose with a tumor over 20 mm in 
size do not regain gonadal function because of hy-

perprolactinemia. 
  Recently many studies, including immunochem-
icytochemistry, cell culture, Northern blot analysis 

and reverse hemolytic plaque assay, have suggest-

ed that many clinically non-functioning pituitary 
adenomas are potentially capable of hormone pro-

duction [24-28]. But it is the compression of the 

normal pituitary gland by the tumor which brings 
about the endocrinological symptoms seen in pa-

tients with clinically nonfunctioning adenomas. We 
shall therefore discuss these tumors together. Pa-

tients with NF adenomas, who have a tumor under 
40 mm in size or who have hyperprolactinemia 

preoperatively often get at least a partial restora-
tion of gonadal function. In these patients, the 
normal pituitary gland is not destroyed and its 

ability to secrete gonadotropin is regained follow-
ing decompression. In NF adenomas, 

hyperprolactinemia is caused by impairment of the 

prolactin inhibiting factor (PIF), and the serum pro-
lactin concentration is normalized following 
surgery. In patients with a tumor over 40 mm in 
size, the serum testosterone concentration decreas-

es following surgery. This fact reflects the difficulty 
in preserving or restoring anterior pituitary func-

tion in patients with large tumors. 
 Because pituitary adenomas are usually benign, 

the preservation and restoration of anterior pitu-

itary function is an important goal of resection. In 
considering a patient's quality of life, the restora-

tion of gonadal function is as important as the 

restoration of the ACTH or TSH axis. Recently, 

gonadotropin or sex steroid replacement therapy 
has been tried [29, 30]. This may involve some risks 

[31]. Gonadal function is said to be more difficult 
to restore than either the ACTH or TSH axis. We 

evaluated male gonadal function by measuring the 

serum testosterone concentration and found that 
surgical tumor resection brought restoration of go-

nadal function more often than anticipated.
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