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 Pituitary adenomas account for approximately 10% of clinically apparent 

intracranial neoplasms and are associated with increased morbidity and 

mortality. In Oman, there is limited data about pituitary adenomas. This 

study aims to assess the prevalence and clinical characteristics of pituitary 

adenomas subtypes and to explore possible factors associated with 

increased adenoma size among patients with pituitary adenomas in a 

tertiary center in Oman. This is a cross-sectional study involving record 

review. Patients with pituitary adenomas were identified by reviewing the 

medical records of all patients attended the neuroendocrine clinic at the 

National Diabetes and Endocrine Center between March 2013 and 

October 2016. Data related to adenoma subtypes, demographic, clinical 

characteristics and MRI features was collected. SPSS was used to analyze 

the data. A total of 224 patients diagnosed with pituitary adenoma were 

identified with female predominance. The overall mean age was 30.8 

±11.5 years (age range 14-75 years). Prolactinoma was the most prevalent 

subtype (68.8%), followed by non-functioning adenomas NFA (23.7%), 

GH secreting adenomas (6.3%). Only two patients with Cushing’s disease 

and one patient with TSHoma were identified. Microadenomas were 

common and constituted 55%. The most prevalent symptoms were 

headache (n=141; 62.9%), menstrual disturbance (n=96; 42.8%), 

galactorrhea (n=58;25.9%) and visual field defect (n=49;21.9%). 

Adenoma size was associated with age and gender. This study is the 

second study in Oman highlighting the prevalence and characteristics of 

subtypes of pituitary adenomas. The study showed that Prolactinomas 

were the most prevalent subtype, followed by non-functioning adenomas. 

Microadenomas were more common especially in young female patients. 

This study helps clinicians understand the epidemiological and clinical 

characteristics of pituitary adenomas in Oman and guides further 

analytical future studies. 

 

 

 

   

 

This work is licensed under a Creative Commons Attribution Non-Commercial 4.0 

International License. 

 

 

1. INTRODUCTION 
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Pituitary adenomas are monoclonal benign tumors that arise from differentiated hormone expressing cells in 

the anterior pituitary [1], and associated with increased morbidity and mortality [5]. Pituitary tumors 

account for approximately 10% of clinically apparent intracranial neoplasms [4]. The prevalence of 

pituitary tumors has increased over the past decades. A meta-analysis showed a wide variation in pituitary 

adenoma prevalence ranging from 1% to nearly 40% in the imaging studies, and from approximately 1% to 

35% in postmortem studies. The overall estimated prevalence of pituitary adenomas across both groups of 

studies was 16.7% [6]. 

 

Five major cell types occur in the anterior pituitary: the lactrotroph, producing prolactin; the somatotroph, 

producing growth hormone; the corticotroph, producing adrenocorticotrophic hormone; the thyrotroph, 

producing thyroid stimulating hormone; and the gonadotroph, producing luteinising hormone and follicle 

stimulating hormone [2]. Classification of pituitary adenomas is based in part on the cell type. Tumors that 

secrete hormones are called functioning adenomas and those that do not secrete hormones are called non-

functioning adenomas. Pituitary adenomas are also classified anatomically, with microadenomas having a 

diameter of less than 10 mm (the maximum size of the normal pituitary gland) and larger tumors defined as 

macro adenomas [3]. 

 

In Oman, there is a limited data available about pituitary adenomas. A web-based Pituitary Tumors Registry 

could be retrieved in Sultan Qaboos University Hospital in 2006. The prevalence of pituitary adenomas was 

reported as one case per 14,375 of the population [7]. The primary objective of this study is to assess the 

prevalence and the clinical characteristics of pituitary adenomas subtypes in the National Diabetes and 

Endocrine Center. Secondary objective is to find the possible factors associated with increased adenomas 

size. 

 

2. Methods 

 

2.1 Study design and setting 

This is a cross sectional retrospective single center study done in National Diabetes and Endocrine Center 

(NDEC), which is a tertiary center located in Muscat and it is the main referral center for pituitary 

adenomas cases in Oman. The target population constituted of all patients attended the pituitary clinic of the 

NDEC. 

 

2.2 Inclusion/exclusion criteria 

In this study, all Omani patients above the age of 12 years who attended the pituitary clinic of the NDEC 

between March 2013 and October 2016, with MRI evidence of pituitary adenoma were included. This was 

expected to be more than the minimally required sample size which appeared to be around 211 patients 

calculated based on; a prevalence (of the most common pituitary adenomas subtype observed in a previous 

local study) of 51.6%, permissible error of 6%, 95% confidence interval and maximum total local 

population of adenoma patients of 1000. 

 

2.3 Data 

Electronic medical records of all patients attended the pituitary clinic in the specified study period were 

reviewed. Collected data included age, gender, initial clinical manifestations, MRI adenoma size, extension 

of adenomas to optic chiasma and cavernous sinus, and treatment modalities. 

 

2.4 Definitions 

Tumor type was classified as nonfunctional versus clinically functional pituitary adenomas. Nonfunctional 
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pituitary adenomas were defined as tumors with no clinical signs of prolactin, growth hormone, or 

adrenocorticotropic hormone (ACTH) excess. Functional pituitary tumors were classified as prolactinoma, 

GH-secreting tumors (Acromegaly), ACTH-secreting tumors (Cushing disease) and TSH- secreting tumors 

(TSHoma). Tumor size was determined by MRI, reporting the maximum tumor diameter. Micro-adenoma 

was defined as pituitary adenoma with the greatest dimension less than 10 mm. Pituitary tumors greater 

than or equal to 10 mm in the greatest dimension were considered as macro-adenomas. Prolactinoma was 

diagnosed when prolactin level was higher 550 IU/L, in the presence of evidence of pituitary mass in MRI 

scans. The potential pitfalls, including the presence of macroprolactin, and hook effect were considered, if 

necessary. Acromegaly was defined as elevated IGF- 1 level (adjusted for age and sex) plus non-

suppressible GH level after glucose tolerance test. Cushing disease was diagnosed by standard two-days 

dexamethasone suppression test in a patient with symptoms and signs of hypercortisolism. TSHoma was 

diagnosed by TSH dependent hyperthyroidism [8]. 

 

Visual field defect (VFD) was diagnosed as any degree of visual disturbances detected by standard 

perimetry testing. Hypogonadal symptoms were diagnosed when decreased-libido/erectile dysfunction 

occurred. Menstrual symptoms included irregular menses, oligomenorrhea and menorrhagia. 

Panhypopituitarism is a condition of inadequate or absent production of the anterior pituitary hormones. 

Acral enlargement in acromegaly included macrognathia, large hands and feet, coarse facial features and 

separation of teeth. 

 

2.5 Statistical analysis 

Data was analyzed using IBM-SPSS 22 software for analysis. Descriptive statistics were used to describe 

the data. For categorical variables, frequencies and percentages were reported. For continuous variables, 

means ± standard deviations (SD) were presented. We used analysis of variance (ANOVA) and Duncan 

post hoc test for comparison of continuous variables between more than two groups and chi‐square or 

Fisher exact test for categorical variables as indicated. Level of significance was set at the 0.05 level. 

 

Ethical approval was granted from the research committee in Royal Hospital. 

 

3. Results 

Total number of patients attended pituitary clinic in National Diabetes and Endocrine Center from March 

2013 to October 2016 were 2100 patients. After applying inclusion criteria, A total of 224 patients 

diagnosed with pituitary adenoma were identified. The overall mean age was 30.8 ±11.5 years (age range 

14-75 years). The majority of patients were female (n=164;73.2%). Prolactinoma was the most prevalent 

subtype (68.8%), followed by non-functioning adenomas NFA (23.7%) and GH secreting adenomas (6.3%). 

Only two patients with Cushing’s disease (0.9%) and one patient with TSHoma (0.4%) were identified. 

Figure 1 presents distribution of adenoma subtypes in the study sample. 

 

Patients with prolactinoma are younger compared to patients with NFA (mean age 29 and 35 yrs.) 

respectively. Female is predominant gender in Prolactinoma, NFA and Acromegaly. Detailed 

epidemiological characteristics of pituitary adenomas shown in table 1. 
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Figure 1: Pituitary adenoma subtypes. 

 

Table 1: Epidemiological characteristics of pituitary adenomas. 

 Prolactinoma NFA  Acromegaly Cushing.D TSHoma Total 

No. of 

patients (%) 
154 

(68.8%) 

53 

(23.7%) 

14 

(6.3%) 

2 

(0.9%) 

1 

(0.4%) 

224 

Age (mean +/- 

SD) 
29+/-10 35+/-15 33+/-10 33+/-1 68 30.8+/11.5 

Gender 

Female  
114 (74%) 38(71.7%) 10 (71.4%) 2 0 164 (73.2%) 

              
Male  

40 (26%) 15(28.3%) 4 (28.6%) 0 1 60 (26.8%) 

 

Microadenomas (MRI size < 10 mm) were more common in young patients with a statistically significant 

association between age and adenoma size (P value =0.001). Mean MRI adenomas size was 20.4 +/- 13.7 

mm in male patients and 11.5 mm +/- 10 mm in female patients with a statistically significant difference 

between both gender (P value=0.0001). Overall Microadenomas were more common (N= 120, 55%) 

especially in Prolactinomas (n=98, 64.5%), however most of NFA and Acromegaly were macroadenomas. 

Both Cushing disease and TSHoma were microadenomas. Table 2 show association between gender, age 

group and adenomas size. 

 

Table 2: Association between gender, age group and adenomas size. 

N=154
68.8%

N=53
23.7%

N=14
6.3%

N=2
0.9%

N=1
0.4%

Prolactinoma

NFA

Acromegaly

Cushing.D

TSHoma

 Microadenomas Macroadenomas P value 
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Extensions to optic chiasma and cavernous sinus caries both clinical and surgical implications. NFA and 

Acromegaly have more extensions to these structures compared to Prolactinomas. Prolactinomas has 

tendency for extension to cavernous sinus (21.2%) more than to optic chiasma (16.6%), however NFA has 

more extension to optic chiasma (52.8%) than to cavernous sinus (34%). Pituitary adenomas subtype MRI 

tumor characteristics shown in table 3. 

 

Table 3: MRI pituitary tumors characteristics. 

 

Overall headache was the most common initial symptoms (n=140; 63.3%) followed by menstrual 

disturbance (n=97; 43.9%), galactorrhea (n=58;26.2%) and visual field defect (n=48;21.7%). Visual field 

Gender 

 

      Male 

 

      Female 

 

 

18 (31.6%) 

 

102 (63.4%) 

 

 

39 (68.4%) 

 

59 (36.6%) 

 

 

 

0.0001 

Age group 

 

 Group 1(<= 30) yrs 

 

 Group 2(31 – 50)yrs 

 

 Group 3(>= 51) yrs 

 

 

73  (60.3%) 

 

45  (54.2%) 

 

1   (7.7%) 

 

 

48  (39.7%) 

 

38  (45.8%) 

 

12  (92.3%) 

 

 

 

 

 0.001 

  Prolactinoma 

(n=154) 

NFA 

(n=53) 

Acromegaly 

(n=14) 

Cushing 

.D(n=2) 

TSHoma 

(n=1) 

Total 

(n=224) 

Microadenoma 

MRI size < 10 mm 

98 (64.5%) 15(28.8%) 4 (38.4%) 2(100%) 1(100%) 120 (55%) 

Macroadenoma 

MRI size  > 10 

mm 

54 (35.5%) 37(71.2%) 7 (63.3%) 0 0 98 (45%) 

Extension to 

Optic chiasma 

25 (16.6%) 28(52.8%) 5 (41.7%) 0 0 58(26.5%) 

Extension to 

Cavernous Sinus 

32 (21.2 %) 18 (34%) 7 (58.3%) 0 0 57(26%) 
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defect was more common in NFA than prolactinomas (39.6% and 16.2 % respectively). Infertility was a 

clinical manifestation in 16.2 % of prolactinomas and 7.5 % of NFA. Hypogonadal symptoms like 

decreased libido or erectile dysfunction presented in 12.3 % of patients with prolactinoma. Menstrual 

disturbance and galactorrhea also presented in NFA because of stalk compression effect that lead to loss of 

dopamine inhibitory signal for prolactin secreting cells. 

 

Panhypopituitarism was only presented in nine patients with NFA. All patients with acromegaly have acral 

enlargement. Hypercortisolism symptoms (weight gain, central obesity, hirsutism, moon face, skin bruises, 

proximal myopathy) presented in patients with Cushing. 

 

The patient with TSHoma presented with thyrotoxicosis. Clinical manifestation of the three common 

pituitary adenomas shown in table 4. 

 

Table 4: Clinical manifestations of the three common pituitary adenomas. 

Symptoms Prolactinoma 

(n=154) 
NFA 

(n=53) 
Acromegaly 

(n=14) 
Total 

(n=221) 

Headache 97 (63%) 34 (64.2%) 9 (64.3%) 140 (63.3%) 

Menstrual Symptoms 83 (53.9%) 12 (22.6%) 2 (14.3%) 97 (43.9%) 

Galactorrhea 48 (31.2%) 8  (15.1%) 2 (14.3%) 58 (26.2%) 

VFD 25 (16.2%) 21 (39.6%) 2 (14.3%) 48 (21.7%) 

Infertility 25 (16.2%) 4 (7.5%) 0 29 (13.1%) 

Hypogonadal symptoms 19 (12.3%) 3 (5.7%) 0 22 (9.9%) 

Panhypopitutarism 0 9 (16.9%) 0 9 (4.1%) 

Acral enlargement 0 0 14 (100%) 14 (6.3%) 

 

The most common treatment modalities was medication (n=166; 74.3%), followed by surgery (n=60; 

26.9%), combined medical and surgical treatment (n=28;12.5%), observation (n=19; 8.5%), and 

radiotherapy (n=12; 5. 3%).Dopamine agonist (e.g. Cabergoline or Bromocriptine) was the treatment of 

choice in all patients with Prolactinoma, However 16 patients (10.4%) underwent surgery and three patients 

required radiotherapy. 
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Half patients with NFA underwent surgery. All patients with Acromegaly underwent surgery and 85.7% of 

them also received somatostatin analogs (Octreotide). 

 

Surgery was the treatment in patients with Cushing disease and TSHoma. Treatment modalities of pituitary 

adenomas shown in table 5. 

 

Table 5: Treatment modalities of pituitary adenomas. 

  Prolactinoma 

N= 154 
NFA 

N=53 
Acromegaly 

N=14 
Cushing.D 

N=2 
TSHoma 

N=1 
Total 

 

Medication 154 (100%) 0  12 (85.7%) 0 0 166(74.3%) 

Surgery 16 (10.4%) 27(50.9%) 14 (100%) 2 (100%) 1(100%) 60(26.9%) 

Combined 

medical& 

surgical Tx . 

16 (10.4%) 0 12 (85.7%) 0 0 28 (12.5%) 

Radiotherapy 3 (2 %) 7 (13.2%) 2 (14.3%) 0 0 12 (5.3%) 

Observation 0 19(35.8%) 0 0 0 19 (8.5%) 

 

4. Discussion 

Since 2006, there was no data about pituitary adenomas in Oman. This study done in the main Endocrine 

referral center in Oman. Total of 224 patients found to have pituitary adenomas over a period of 3 years and 

7 months. Prolactinomas was the most prevalent pituitary adenomas subtype (68.8%), followed by non-

functioning adenomas NFA (23.7%), GH secreting adenomas (6.3%), Cushing’s disease (0.9%) and one 

patient with TSHoma (0.4%). In a previous local study which was done in Sultan Qaboos university 

hospital (SQUH) in 2006, total number of patients was 160 patients with pituitary adenomas over a period 

of 8 years and the non-functioning adenomas was the most prevalent subtype (50.6%), followed by 

prolactinoma (36.9%), acromegaly (5%), craniopharyngioma (4.4%) and Cushing’s disease (2.5%) [7]. The 

increased number of patients diagnosed with pituitary adenomas in our study can be attributed to 

widespread availability of both radiological and laboratory diagnostic modalities nowadays in comparison 

to that period. Also, there is increased awareness about pituitary adenomas among health care professional. 

Other important factor also is increased population , Different hospital settings and availability of 

neurosurgical service in SQUH could explain the difference of the most prevalent pituitary adenoma 

subtypes between our study and SQUH study, However Prolactinomas are more common pituitary adenoma 
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subtypes in recent Arabic and International studies .For example a recent study done in Saudi Arabia at 

King Fahad Armed Forces Hospital, Prolactinomas was the commonest pituitary adenomas subtype 

(73.5%) followed by acromegaly, NFA and Cushing disease [8]. 

 

In addition, a multicenter study done in Iran from October 2014 to July 2016, on 298 patients with pituitary 

tumors were registered. Prolactinoma was the most prevalent tumor (45.3%), followed by Acromegaly 

(28.6%), NFA (17.1%), and Cushing disease (9%) [9]. Another retrospective observational study included 

all patients with   pituitary adenoma diagnosed in Iceland from 1955 to 2012, identified 471 patients. The 

total prevalence in 2012 was 115.57/100, 000, with prolactinomas were the most prevalent (54.37/100, 000) 

followed by NFAs (42.32/100 ,000) [10]. 

 

Compared to the SQUH study, female gender was predominant in both studies (73.2% in our study and 

71% in SQUH study). However, our sample was bit younger compared to SQUH study (30.8±11.5 Vs. 

33±12 yrs.) and Saudi study (36.3±14.1 yrs.). The female predominance may be due to the fact that females 

usually present earlier with amenorrhea. 

 

Most of Prolactinomas were microadenomas in this study, these results are consistent with the results of 

previously published studies. Both age and gender were strongly associated with adenomas. Male as well as 

older patients tend to have larger adenomas and these findings are consistent with previous local and Saudi 

study. Microadenomas more common in young female patients, same findings were reported in previous 

studies. Compared to SQUH study, Acromegaly more common in female 71.4% versus 37% in SQUH 

study. 

 

Overall headache was the most common initial symptoms (n=140; 63.3%) followed by menstrual 

disturbance (n=97; 43.9%), galactorrhea (n=58;26.2%) and visual field defect (n=48;21.7%). 

 

The most common treatment modalities were medication (n=166; 74.3%). All patients with prolactinoma 

received medical treatment, however half of patients with NFA required surgery and all patients of 

Acromegaly, Cushing disease and TSHoma underwent surgical intervention. 

 

5. Conclusion 

This study is the second study in Oman highlighting the characteristics of patients with pituitary adenomas. 

The study showed that Prolactinomas were the most prevalent pituitary adenomas subtypes followed by 

NFA. Female was predominant gender in most of the pituitary adenoma subtypes. Microadenomas were 

more common especially in young female patients. This study helps clinicians understand the 

epidemiological and clinical characteristics of pituitary adenomas in Oman and guides further biochemical 

analytical future studies. 
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