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Abstract

Introduction: Headache is one of the essential symptoms of pituitary adenoma associated with the tumor and
the patient’s characteristics. The pattern of adenoma-related headaches varies widely and can significantly
impact the patient’s quality of life.

Objectives: We aimed to investigate the severity and pattern of headaches in patients with pituitary adenoma
inlran.

Patients and Methods: In this cross-sectional study, we investigated 109 patients with an initial complement
of headaches. The diagnosis of pituitary adenoma was confirmed. Patients’ demographic characteristics
[e.g., gender, body mass index (BMI), and age] and tumor characteristics (e.g., subtype of tumor and size
of tumor) were collected by interview, clinical examination, and imaging. We measured the severity of the
headache using Headache Impact Test-6 (HIT-6) questionnaire version 1.1.

Results: In our study, the most common subtype of pituitary adenoma was prolactinoma, followed by non-
functional growth hormone (GH)-releasing and adrenocorticotropic hormone (ACTH)-releasing adenomas.
Functional adenoma was significantly more common in women; however, the incidence of non-functional
adenoma was more in men (61%), indicating the correlation between gender and subtype of adenoma
(P=0.008). Most tumors were functional microadenomas (69%), while macroadenomas were primarily
non-functional (50%). The HIT-6 scores demonstrated that functional microadenomas had higher HIT-6
scores and patients with prolactinoma experienced more severe headaches than other subtypes (P=0.003).
Conclusion: Our study revealed significant effects of the type of adenoma on the severity of headaches,
as patients with functional microadenomas had more muscular headaches. Additionally, the hormone-
releasing function of tumors plays a vital part in the advent and severity of adenoma-related headaches.

Introduction secreting adenoma, adrenocorticotropic
Pituitary adenomas are benign pituitary hormone (ACTH), thyroid stimulating
tumors arising from adenohypophysis and hormone (TSH), luteinizing hormone

account for 10% to 15% of intracranial
tumors (1). They are heterogeneous
tumors mostly confined to the sella turcica
and rarely present with overt clinical
symptoms; however, some adenomas may
express symptoms related to local mass
effects or excessive hormone secretion
(2). Generally, the clinical manifestation
of pituitary adenoma is associated with
the structural and functional properties of
the tumor. Headache, visual disturbance,
weight gain, galactorrhea, and amenorrhea
are common symptoms of pituitary
adenoma (3). Prolactinoma (prolactin-
secreting adenoma) is the most common
type of pituitary adenoma, followed by
non-functional pituitary adenomas, GH-

(LH), follicle-stimulating hormone (FSH)
secreting adenomas (4). Based on their size,
adenomas are classified as Microadenomas
(smaller than 1 c¢cm) and Macroadenomas
(at least 1 cm). Macroadenomas can cause
headaches due to distortion of surrounding
tissue, cavernous sinus invasion, and stretch
of local dura matter (5).

Headache is a common symptom
worldwide associated with a wide range
of diseases and can significantly affect
the quality of life of people. Headache
represents diagnoses based on location,
duration, onset, accompanying symptoms,
and patients condition. Tension headaches,
migraine headaches, cluster headaches,
and intracranial lesion-related headaches
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Key points

» Pituitary adenomas are benign pituitary tumors classified into
different subtypes based on size and secreting function. Our
study revealed that the gender of patients had an essential role in
a subtype of pituitary adenoma.

» Headache is one of the most common symptoms associated
with various disorders. Our study showed that headache is an
important clinical presentation of pituitary adenoma and can
significantly affect patients’ quality of life.

» In this study, adenoma size was inversely associated with
the severity of adenoma-related headaches. Patients with
microadenoma experienced more severe headaches compared
to patients with macroadenoma

» Severity of adenoma-related headache was associated with a
subtype of adenoma

are common types of headaches (6). Intracranial tumors
are one of the crucial causes of headaches. Based on
the International Classification of Headache Disorders
(ICHD-III), elevated intracranial pressure and the lesion’s
characteristics play a crucial role in the pathogenesis
of intracranial tumor-related headaches (1). Pituitary
adenomas are also linked to headaches in some patients.
Some studies have revealed that the prevalence rate of
headaches in pituitary adenoma varies from 33% to
72% (7). In addition to the mass effect, the secretory
function of pituitary adenoma plays an essential role in
adenoma-related headaches, e.g., prolactin-secreting
microadenomas present with chronic headaches in some
patients (4,8). Various phenotypes of headaches (such as
classical migraine and cluster-like headaches) have been
reported in patients with pituitary adenoma (8,9).

Determining the pattern and severity of headaches
in various disorders can provide a better approach to
diagnosing underlying conditions.

Objectives
Therefore, this study aims to investigate the severity and
pattern of pituitary adenoma-related headaches in Iran.

Patients and Methods

Study design

To investigate the severity and pattern of pituitary
adenoma-related headaches, we studied adult patients
with an initial complement of headaches referred to the
public or private medical centers of Tabriz City in 2020.
Patients’ pituitary adenoma diagnosis was determined
by clinical examination, laboratory tests, and magnetic
resonance imaging (MRI). Patients who received
analgesics or drugs that induce prolactin secretion,
pregnant and breastfeeding women, and patients with a
decreased level of consciousness were excluded from the
study. Eventually, 109 patients were involved in our study
based on inclusion and exclusion criteria. We measured
the severity of headaches using Headache Impact Test-6
(HIT-6) version 1.1.

Headache assessment

The HIT-6 is a questionnaire developed to determine the
severity of the headache and its effect on the patient by
examining some criteria such as pain, social functioning,
vitality, cognitive functioning, role functioning, and
psychological distress.

The answers are scored as follows: 6 = never, 8=rarely,
10=sometimes, 11=very often, 13 = always. Total score
ranges from 36 to 78, and results are classified into four
groups; scores <49 represent little or no impact; scores
between 50 and 55 represent some impact; scores between
56 and 59 represent substantial impact; and scores 260
indicate severe impact. (Validation of the HIT-6 in patients
with chronic migraine).

Demographic variables

Demographic and clinical characteristics were obtained
through the interview and access to the patients
documents, history, and laboratory results and were
recorded according to our own-designed checklist. To
investigate the function of pituitary adenoma in our
subjects, we recorded the level of hormones secreted by
adenohypophysis, including ACTH, TSH, prolactin, LH,
FSH, and their downstream hormones cortisol, insulin-
like growth factor (IGF-1), and free T4. Correspondingly,
the tumor size in each patient was obtained by the MRI
report.

Statistical analysis

We performed statistical analysis using SPSS software 22.0
(IBM Corp., Armonk, NY, USA). All data were shown as
the mean + standard deviation. The one-way or two-way
analysis of variance (ANOVA) was conducted to analyze
the difference between groups, and the chi-square test was
used to compare the results. Statistical significance was set
to P<0.05.

Results

In this study, we included 109 subjects among patients
with confirmed pituitary adenoma referred to the medical
centers of Tabriz in 2020. The mean patients’ age was
38 years, and most were female (64%). The frequency
of different types of pituitary adenoma was as follows:
69 prolactinomas (63%), 31 non-functional adenomas
(28%), 7 ACTH-releasing adenomas (7.5%), 2 GH-
releasing adenomas (1.5%) (Table 1). In 69% of patients,
the adenoma size was less than 1mm (microadenoma),
and most microadenomas were functional tumors
secreting prolactin, GH, or ACTH. We found a significant
correlation between the size and function of the adenoma,
as most functional tumors (prolactinoma, ACTH-
releasing adenoma, and GH-releasing adenoma) were
micro-adenomas (P=0.001). These results are consistent
with previous studies and the general incidence of different
pituitary adenomas (Table 2). Incidence of different types
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Table 1. Frequency of gender in different subtypes of adenoma

Gender
Total
Male Female
Prolactinoma 19 (27%) 50 (73%) 69
Diagnosis  Non-functional 19(61%) 12(39%) 31
ACTH-releasing adenoma 0 (0%) 2 (100%) 2
GH-releasing adenoma 2 (28%) 5 (82%) 7
Total 40 (36%) 69 (64%) 109
P value 0.008

ACTH; Adrenocorticotropic hormone, GH; Growth hormone.

Table 2. Frequency of different subtypes of adenoma based on the size of
the tumor

Size of adenoma

Total
Micro Macro
Prolactinoma 56 (81%) 13 (19%) 69
Diagnosis  Non-functional 11 (35%) 20 (65%) 31
ACTH-releasing adenoma 1 (50%) 1(50%) 2
Acromegaly 1 (14%) 6 (86%) 7
Total 69 (63%) 40 (37%) 109
P value 0.001

ACTH; Adrenocorticotropic hormone.

of functional adenomas was significantly higher in women,
and non-functional tumors were more common in men;
this study showed a significant correlation between gender
and tumor type (P=0.008; Table 1). The result of the
HIT-6 questionnaires demonstrated that score of severity
of headache was 53+9 in patients with microadenoma
and 45+7 in patients with macroadenoma. These results

Adenoma-related headache

indicate that the tumor size is not the only determining
factor for the severity of adenoma-related headaches, as
in some subjects, the intensity of the headache was higher
in patients with microadenoma. There was no correlation
between the adenoma size and the HIT-6 score (P=0.078).
However, according to Tables 3 and 4, there was a significant
correlation between the type of adenoma and the severity
of headaches based on HIT-6 scores (P=0.003). Among
all adenoma subtypes, prolactinoma was associated with
more severe headaches with HIT scores of 5419, defined
as some impact. HIT-6 score of ACTH-releasing adenoma,
GH-releasing adenoma, and non-functional adenoma
was less than 50, categorized as having no effect. Table 3
provides an overview of the association of the severity of
adenoma-related headaches with the patient’s and tumor’s
characteristics.

Discussion
The true incidence of pituitary adenoma is usually
underestimated due to lack of symptoms or presenting
with unspecified symptoms such as headaches. Headache
is an introductory presentation of adenoma, although the
exact relationship between adenoma and the pattern of
headaches is still undefined. In this study, we investigated
the severity and pattern of adenoma-related headaches in
a different type of pituitary adenoma in Iran to create a
better approach for adenoma-related headaches. Our main
findings are as follows;
1. There is a significant relevance between the
adenoma subtype and the patient’s gender.
2. Thesize of the adenoma is inversely associated with
the severity of the headache, as in our study, patients
with microadenoma experienced more substantial

Table 3. Overview of correlation of severity of headache based on Headache Impact Test-6 (HIT-6) to tumor and patients characteristic

Prolactinoma Non-functional ACTH-releasing adenoma GH-releasing adenoma P value
Age (y) 35.04 = 11 45+ 13 30+ 1 43 +9 0.001
BMI (kg/m?) 27+ 3 27.05 +2 33.2+2.34 27.65 + 3.5 0.003
LH (IU/mL) 24 +14.9 4.01x3 7+2 4+2 0.004
FSH (IU/mL) 3+£3 4+£0.4 9+1 4+1 0.023
Estradiol (pg/mL) 58.06 + 26 37+3 69+8 53.2+£13.5 0.021
Testosterone (ng/dL) 1+1 9+2.1 No data 57 +11 0.020
Prolactin (ng/mL) 2121 £ 215.6 730 + 23 35+13 283 £ 12 0.002
ACTH (pg/mL) 8 32+5 59+ 12 32+7.5 0.006
GH (ng/mL) No data 2+0.2 No data 14 +2.1 0.012
IGF-1 (ng/mL) 152 +53.2 113.8 + 21 181 + 62 670 + 82 0.032
Cortisol (mcg/dL) 10+£5 15+3.5 161 8+2 0.034
TSH (mIU/L) 3+04 2+1 2.05+0.3 2 0.015
Free T4 (ng/dL) 3+£09 1+£0.2 1+0.1 1.02 0.001
HIT-6 score 54+9 46.09 + 4 41 +4 38+1 0.003

ACTH; Adrenocorticotropic hormone, GH; Growth hormone, BMI; Body mass index, LH; Luteinizing hormone, FSH; Follicle stimulating hormone, IGF-1;

Insulin-like growth factor, TSH; Thyroid stimulating hormone
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Table 4. HIT-6 scores of different subtypes of adenoma

Subtype of adenoma HIT-6 score
Microadenoma Prolactinoma 56+8
Microadenoma non-functional 45+5
Microadenoma ACTH-releasing adenoma 45+ 1
Microadenoma GH-releasing adenoma 38+2
Macroadenoma Prolactinoma 49+9
Macroadenoma nonfunctional 464
Macroadenoma ACTH-releasing adenoma 38+2
Macroadenoma GH-releasing adenoma 371
P value 0.003

ACTH; Adrenocorticotropic  hormone, GH; Growth hormone; HIT-6;
Headache Impact Test-6.

headaches than patients with macroadenoma.

3. The type of adenoma affects the severity of

headaches in patients.

Pituitary adenoma usually occurs in 30-50-year-olds
and is mainly diagnosed with imaging or autopsy (10,11).
In previous studies, patients with pituitary adenoma were
middle-aged, and prolactinoma was the most common
subtype of adenoma. In our study mean age of patients
was 38, and consistent with previous studies, prolactinoma
was the most common subtype (63%) (12). Different
subtypes of pituitary adenomas have distinct clinical
and biological characteristics in a gender-related matter
(10). In a previous study, Schaller et al showed that GH-
releasing pituitary adenoma was larger, more invasive, and
led to worse clinical outcomes in men. Schaller claimed
that gender-related difference in GH-releasing adenoma
is associated with a biological difference in genders
(13). In another study, Calle-Rodrigue et al compared
clinicopathological features of prolactinoma in men and
women, and the results demonstrated that prolactinoma
in male and older female patients is more proliferative
compared to a young female. Moreover, Calle-Rodrigue et
al showed that gender-based differences in prolactinoma
might be associated with different expressions of sex
steroid hormone receptors and growth factors or different
tumor vascularization (14). In the current study, we
also found a significant correlation between the subtype
of adenoma and the gender of patients, as functional
adenomas were more common in women. In contrast,
non-functional adenomas were more common in men. We
conclude that gender-related differences in the endocrine
system and endocrine milieu affect the development of
different adenoma subtypes.

Interestingly, the presenting study showed an inverse
relationship between the size of the tumor and the severity
of the headache, which highlights the effect of the function
of adenoma in the development and severity of adenoma-
related headaches. Several studies have considered
a biochemical-neuroendocrine origin for adenoma-
related headaches. Pascual et al showed that endocrine
treatment could improve adenoma-related headaches

significantly in small GH-releasing adenomas (15). The
same relieving effect has been observed in headaches
related to prolactinoma-releasing microadenoma after
treatment with dopamine agonists (16,17). Furthermore,
Gondim et al have revealed that in addition to anatomical
features of tumor- such as size, optic chiasm compression,
sellar destruction, and cavernous sinus invasion- the
hormone-secreting function of adenoma, especially in
prolactinoma, plays a vital role in the severity of adenoma-
related headache (18). Consistent with these studies,
our study demonstrated that based on HIT-6 scores, the
severity of headache in patients with microadenoma was
more than in patients with macroadenoma, and patients
with prolactinoma had the most vital headache compared
to other adenoma subtypes. These results confirm the
critical role of the biochemical-neuroendocrine function
of adenoma in the development and severity of subsequent
headaches.

Conclusion

Our study revealed that headache is an essential symptom
of pituitary adenoma and is associated with the patient’s
adenoma characteristics. In addition to the size and
invasion of adenoma, a hormone-secreting function
of adenoma plays an essential role in adenoma-related
headaches. Prolactin-releasing adenoma and GH-releasing
adenoma are associated with more severe headaches
than other adenoma subtypes. For further investigations,
we suggest studying the effects of various treatments on
reducing the severity of adenoma-related headaches.

Limitations of the study

One of our limitations was the small number of study
patients. It is suggested that more patients on this subject
be investigated in future studies.
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