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ABSTRACT 
Objectives: To investigate the differences between the characteristics of disease presentation and treatment 
outcomes on the basis of gender in patients with operated prolactinoma. 
Methods: Prolactinoma patients who underwent endoscopic transsphenoidal surgery at Istanbul University-
Cerrahpasa, Neurosurgery clinics between 2013-2023 were included in this study. Surgical indications, sec-
ondary treatments, clinical, demographic, biochemical, radiological findings, and pathological data were 
analyzed. Data were compared between the gender groups.  
Results: Thirty-two men and 28 women were included in the study. The mean age of the men was 44 years 
and that of the women was 29 years. While men were more likely to have decreased libido, women were more 
likely to have menstrual irregularities (p < 0.001). The tumor was larger in men (p = 0.001), presenting with a 
more frequent suprasellar invasion (p = 0.001) and cavernous sinus invasion (p < 0.001). Pituitary hormone 
deficiency (p < 0.001) and visual field defects (p < 0.001) occurred more frequently in men. 
Conclusions: Male prolactinoma patients tend to have more invasive and larger tumors. Men are less likely 
than women to go into remission with surgery. This difference in presentation may be due to indistinct symp-
toms in male patients and late diagnosis. 
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Prolactinomas are the most common functional pi-
tuitary adenomas [1]. Oligomenorrhea and galac-

torrhea in women, decreased libido and infertility in 
men are the most common symptoms [2]. Less com-
monly, the adenoma is discovered incidentally by a 
neuroimaging result or when looking for symptoms of 
a pituitary mass effect, such as a visual field defect, 
followed by a secondary prolactin measurement [3]. 
Dopamine agonists are recommended as first-line 
therapy for prolactinomas due to their proven high ef-

ficacy [4]. Surgical removal of the adenoma is recom-
mended as second-line therapy but as first-line therapy 
in selected cases: (i) resistance to dopamine agonists; 
(ii) presence of intolerance to dopamine agonists; (iii) 
immediate or progressive neurological deficit; (iv) pa-
tient preference [5]. The preferred method for surgical 
removal of the adenoma is endoscopic transsphenoidal 
surgery (ETSS) [6].  
      There is a significant difference in the prevalence 
of prolactinoma according to gender and age [7]. 
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While the sex ratio between females and males for 
prolactinomas is 10:1 between the second and the fifth 
decade of life, it decreases to 1:1 after that [7]. One 
explanation for this situation is the increased expres-
sion of estrogen receptors in prolactinomas [8]. Pre-
vious studies investigated whether this sex selection 
influences the occurrence of the disease as well as the 
efficacy of the applied treatments and reported the 
negative influence of the male sex on surgical out-
comes [9,10]. Similarly, in another previous study, we 
found that male gender was associated with failure in 
surgical remission in prolactinomas [11]. This study 
aimed to compare the characteristics of patients with 
prolactinoma treated with ETSS at a tertiary center by 
sex and to obtain data that shed light on the reasons 
for sex selection in this disease. 
 
 
METHODS 
 
This single-center, retrospective study was conducted 
at the Pituitary Center of a tertiary care university hos-
pital and approved by the Research Ethics Committee 
of Istanbul University-Cerrahpasa. Patient data were 
coded and stored anonymously. 
 
Study Design and Procedure  
      Patients with prolactinoma who underwent ETSS 
in the Department of Neurosurgery, Istanbul Univer-
sity-Cerrahpasa, between 2013 and 2023 were studied. 
Inclusion criteria were (i) a definite pathological diag-
nosis of prolactinoma; (ii) adult patients. Exclusion 
criteria were (i) patients who underwent surgery for a 
sellar mass but who did not have prolactin immunos-
taining; (ii) patients with positive immunostaining for 
both prolactin and other hormones (mixed or plurihor-
monal pituitary adenoma); (iii) medically treated pro-
lactinoma patients; (iv) patients with missing 
follow-up data.  
      Demographic data, type and duration of medical 
treatment, reasons for the decision to operate, prolactin 
level at presentation, tumor size before surgery, pres-
ence of suprasellar extension, presence of cavernous 
invasion, Hardy and Knosp stages, type of resection 
during surgery, complications, pathology results, post-
operative prolactin level, prolactin level at last visit, 
postoperative radiotherapy, and ongoing medical treat-
ment after surgery were collected from all participants. 

In the final analysis, all these data were evaluated by 
two gender groups.  
 
Statistical Analysis  
      The statistical analyses in this study were con-
ducted using the Statistical Package for the Social Sci-
ences (SPSS) software, specifically version 21.0. To 
assess the normality of the data, the Kolmogorov-
Smirnov test was employed. Continuous variables 
were presented as mean ± standard deviation (SD) or 
medians with interquartile range (IQR) if the data dis-
tribution was not normal. For comparing means be-
tween groups with normally distributed data, Student's 
t-tests or analysis of variance (ANOVA) were utilized. 
In cases where the data did not follow a normal distri-
bution, medians were compared using the Mann-Whit-
ney U test or Kruskal-Wallis test. Correlation 
coefficients between continuous variables were calcu-
lated using Spearman's rank order or Pearson correla-
tion tests. To compare frequencies, Pearson's 
chi-square test or Fisher's exact test was employed. 
The significance level was set at p < 0.05, and all re-
sults were evaluated with a 95% confidence interval. 
 
 
RESULTS 
 
A total of 60 patients treated surgically for prolactin-
oma were included in this study. Thirty-two were men 
and 28 were women. The most common admission 
symptom in males was decreased libido (75%), and 
the most common symptom in females was oligomen-
orrhea (71.4%). The characteristics of patients at pre-
operative presentation and comparison of tumor 
pathologies are shown in Table 1. The median age at 
surgery was 44.3 years in men and 29.1 years in 
women (p < 0.001). Median prolactin levels in men at 
diagnosis were 919 ng/mL, significantly higher than 
in women at 127 ng/mL (p = 0.004).  
      Men were found to have significantly larger tumor 
sizes at surgery (p = 0.001), higher suprasellar exten-
sion rate (p = 0.001), and higher prevalence of cav-
ernous sinus invasion (p < 0.001) compared with 
women. There was no statistically significant differ-
ence between the two groups in the distribution of tu-
mors in the micro, macro, and giant adenoma 
categories (p = 0.110). A comparison of the patient’s 
preoperative Modified Hardy-Wilson grades (sellar 
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destruction grade), Modified Hardy-Wilson stages (ex-
trasellar expansion stage), and Knosp grades are given 
in Table 2. The Ki-67 labeling index in pathology re-
ports was, on average, slightly higher for women than 
for men, 2.70 and 2.26, respectively, but this was not 
statistically significant (p = 0.464).  
      The assessment regarding pituitary hormone defi-
ciency before surgery is shown in Table 3. The pres-
ence of at least one hormone deficiency was 
significantly more frequent in male than in female pa-
tients (p < 0.001). Data on patients treated preopera-
tively with dopamine agonists and the duration and 
dosage of medical treatments are shown in Table 4. 
The most common reason for surgery in men was the 
presence of an immediate/progressive neurologic 
deficit; in women, the most common reason for sur-
gery was drug resistance (Table 4).  
      Most patients did not experience postoperative 
complications. No leakage of cerebrospinal fluid was 
observed postoperatively in any of the patients. Per-
sistent diabetes insipidus, meningitis, vascular com-

plications, and patient death did not occur. Evaluation 
of surgical outcomes and follow-up data are shown in 
Table 5. The gross overall resection rate and surgical 
remission rates evaluated at the third postoperative 
month were significantly higher in women (p = 0.001). 
The remission rates evaluated at the last visit were 
similar in both groups (p = 0.097). However, remission 
with medication was significantly higher in men (p < 
0.001). 
 
 
DISCUSSION 
 
In this study, gender differences in prolactinoma pres-
entation, treatment outcomes, and disease progression 
were investigated. Male patients had higher prolactin 
levels, larger tumors, more pituitary hormone defi-
ciency, more tumor compression findings, and lower 
surgical remission rates at diagnosis. Women tended 
to report at a young age and with irregular menstrua-
tion. Men, on the other hand, presented at older ages 
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and with loss of libido.  
      Prolactinomas are more common in females [12]. 
However, there were more male patients in this series. 
In our center, surgery is performed in selected cases 
of prolactinoma patients. Immediate/progressive neu-
rological deficits were the most important surgical in-
dication and were significantly higher in male patients. 
Moreover, in other series, women tended to be 10 
years younger at the time of diagnosis [12, 13]. This 
is also the case in our series. The difference in the fre-
quency of the disease between the sexes might be re-

lated to the differences in clinical presentation. The 
clinical manifestation of hyperprolactinemia in men 
and women can be explained by the fact that men are 
more prone to symptoms such as low libido and erec-
tile dysfunction, which are more insidious and often 
underestimated clinically and/or present later for so-
ciocultural reasons. Therefore, men may seek medical 
attention much later than when symptoms appear [13]. 
Our results were also in this direction. Because the 
most common symptoms in men and women were de-
creased libido and menstrual irregularities, respec-
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tively. As opposed to an actual incidence, women may 
be thought to be affected more frequently and at an 
earlier age because of more pronounced clinical signs 
and symptoms. Previously autopsy studies found that 
the prevalence of postmortem prolactinomas was sim-
ilar in men and women [14]. However, these are hy-
potheses and causality cannot be established with 
certainty.  
      We found that men had significantly larger tumors 
compared with women and therefore more mass ef-
fect-related symptoms, such as visual disturbances. In 
addition, cavernous sinus invasion, suprasellar spread, 
Hardy and Knosp stages, which are clinical markers 
of advanced and aggressive tumors, were significantly 
higher in men. These results are consistent with other 
series and the literature [10, 15-18]. In general, the dif-

ferences in tumor size and aggressiveness have been 
attributed to the fact that the tumor is detected later in 
men. It has also been argued that differences in tumor 
biology are a cause. Studies have claimed that male 
tumors have a higher number of Ki-67 staining, which 
can be attributed to greater tumor size and aggressive-
ness [17-19]. However, our results did not differ be-
tween males and females in terms of the Ki-67 
labeling index.  
      We observed that the male patients in our popula-
tion had higher prolactin levels at diagnosis than the 
female patients. It has been previously shown in the 
literature that males have shorter symptom duration 
before surgery, higher preoperative serum prolactin 
levels, and more drug-resistant diseases [15-18, 20, 
21]. In this series, women had tumors resistant to 

The European Research Journal   Volume 9   Issue 5   September 2023             1139

"#$%&!H(!I-&*,&-#2.3&!+&4.7#%!2-&#2+&02!#04!-&#/*0/!1*-!26&!*,&-#2.*0!
! !"#$% &$'"#$% !%("#)$%

3@F458E!;6@8;A@:;!T4;B!8!M6@7M@68;4U@!F7M8A4:@!8C7:4>;Q!:!%R+! *'!%')#.+! *1!%)&#"+! 1#&')!

KN68;47:!7O!M6@7M@68;4U@!A@F458E!;6@8;A@:;!%A7:;B>+Q!A@F48:!/VWX0! $!/&(&*0! &*!/&($10! 1#1.)!

Y6@7M@68;4U@!A@F458E!;6@8;A@:;!A8G4ANA!F7>@ZQ!A@8:!H!DK! &#'-!H!&#*.! &#-!H!&#"! 1#",'!

V:F458;47:>!7O!;B@!7M@68;47:Q!:!%R+!

K7M8A4:@!8C7:4>;!6@>4>;8:5@! &&!%$"#"+! &$!%"-#"+! 1#1")!

K7M8A4:@!8C7:4>;!4:;7E@68:5@! .!%&.#-+! $!%&1#)+! !

Y8;4@:;!M6@O@6@:5@! $!%,#"+! ,!%$*#*+! !

VAA@F48;@[M67C6@>>4U@!:@N67E7C45!F@O454;! &$!%"1#-+! $!%&1#)+! !

67,8-9+9$2:$35;($3,',$+;(3$,)($/-4(&$,;$(*+-4,.(&'$35;(;$-&$<,=()/5.-&($>9/?@((ABC$!"#$%$!&'()*+,)'-.($),&/(0$12$%$

1',&3,)3$3(4-,'-5&$

"

!

"#$%&!J(!K8-5.7#%!-&/8%2/!#04!1*%%*L?8,!
! !"#$% &$'"#$% !%("#)$!
"#$%%!&$&'(!#)%)*&+$,-!,!./0! 11!.23430! 51!.670! *+**,%
8$%&$9)#'&+:)!;+#%&<=))>!9#$('*&+,!.,?@AB0-!A)C+',!DEFGH! 7I!D2<351H! J47!D543K564LH! *+*,,%
B'%&!9#$('*&+,!.,?@AB0-!A)C+',!DEFGH! 1L!D7<LIH! 16!DJ<23H! M41L3!

NO#?+*'(!#)A+%%+$,-!,!./0! 11!.23430! 57!.LJ420! -%*+**,%
G)*O##),*)-!,!./0! 7!.174I0! 3!.13420! M4L21!

8$%&$9)#'&+:)!%)*$,C'#P!&#)'&A),&%-!,!./0!

Q$9'A+,)!'?$,+%&-!,!./0! 56!.L3430! 6!.570! -%*+**,%
G'C+$%O#?)#P-!,!./0! 2!.1M460! 1!.24I0! M4167!

G)$9)#'&+$,-!,!./0! 3!.15470! 1!.24I0! M4533!

G)A+%%+$,!'&!('%&!:+%+&-!,!./0! 56!.L3430! 5L!.1MM0! M4MJ6!

!"#$%$!&'()*+,)'-.($),&/(C$



Eur Res J 2023;9(5):1135-1141 Effects of gender on prolactinomas

dopamine agonist therapy, which was often the reason 
for surgery. In this case, we can attribute the earlier di-
agnosis in women to the fact that medical treatment 
was initiated before the disease was complicated. 
Therefore, they were less likely to need emergency 
surgery. And they were more often operated on when 
medical treatment was tried and did not work.  
      In our study, there were also differences between 
the two sexes in terms of surgical outcomes. Men were 
found to have significantly lower gross resection rates, 
lower surgical remission rates, and a higher need for 
continued medical treatment with a dopamine agonist 
after surgery. These results are consistent with previ-
ous reports showing lower remission rates in men than 
in women [10, 20]. This is because the postoperative 
remission rate is likely related to tumor size and inva-
siveness. Microprolactinomas without cavernous sinus 
invasion have been reported in the literature to have 
higher remission rates [22].  
 
Limitations 
      This study has several limitations. Our study was 
not selected from all patients with prolactinomas but 
from patients who had surgery for their prolactinomas; 
this may explain some of the differences in results 
from previous studies by introducing selection bias. 
Patients in our tertiary referral center may be more ad-
vanced and complicated because patients are more 
often treated initially in external centers. For the same 
reason, the number of our patients with micropro-
lactinoma was significantly lower. In addition, the lack 
of molecular and genetic studies that could explain the 
differences between the sexes prevents us from mak-
ing further comments. 
 
 
CONCLUSION 
 
In this study, we found that male prolactinoma patients 
who underwent surgical treatment differed signifi-
cantly from female prolactinoma patients in larger 
tumor size, higher prolactin levels, higher frequency 
of suprasellar invasion, and higher frequency of cav-
ernous invasion. Men were less likely than women to 
have a complete resection at their surgery and to re-
main in drug-free remission after surgery. In addition, 
men were more likely to lose libido, while women 
were most likely to have menstrual irregularities. All 

of these findings suggest that diagnosis is delayed in 
men and that outcomes can be improved if an early di-
agnosis is made. However, further research at the mo-
lecular level is needed to understand gender-based 
differences.  
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