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ABSTRACT Objective: From a recently instituted web-based pituitary tumour registry at Sultan Qaboos University Hospital, Oman,
this study explores the results of comprehensive clinical evaluation, hormonal levels, radiological evidence of pituitary mass lesion
using magnetic resonance (MRI) and the different treatment modalities. Methods: All patients who were diagnosed with pituitary
mass tumours in our tertiary care endocrinology clinic between January 1998 and February 2006 were registered in the Oman pitui-
tary tumour registry. Two physicians performed hospital chart review and data entry. Results: A total of 160 entries were made into
the pituitary tumour registry. The overall mean age of the cohort was 32 12 years (age range 8-73 years). The majority of registrations
were female (n=114; 71%). There were 81 patients with non-functioning adenomas (50.6%), 59 with prolactinoma (36.9%) eight with
acromegaly (5%), seven with craniopharyngioma (4.4%), four with Cushing’s disease (2.5%) and one with sarcoidosis (0.6%). Sub-group
analyses were done only for the subjects with the 3 most prevalent pituitary tumours (non-functioning adenomas, prolactinomas,
and acromegaly). The most prevalent symptoms are amenorrhea-galactorrhea (n=55; 37%), headache (n=31; 21%) and fatigue (n=23;
16%). The most common treatment modality was medical (n=58; 39%), followed by observation (n=56; 38%), surgery (n=31; 21%) and
surgery plus medical (n=3; 2%). None of the patients in this registry are recorded to have died. Conclusion: To our knowledge, this is
the first pituitary tumour registry in the Arabian Gulf countries using a web-based programme. This tumour registry will enable us to
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characterize clinical and the epidemiological features of pituitary tumours in the Sultanate of Oman.
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ITUITARY ADENOMAS ARE TUMOURS OF THE

anterior pituitary that are relatively common

neoplasms representing 10% to 15% of all in-
tracranial tumours."? Pituitary adenomas are the most
common cause of a mass in the sella constituting over
90% of pituitary lesions.** The prevalence of silent
pituitary microadenomas detected by high-resolution
computer-tomography (HRCT) or magnetic-reso-
nance imaging (MRI) is approximately 20%.>¢ 7% At
autopsy, careful histological assessment identifies pi-
tuitary adenomas in 10% to 20% of unselected series.'
The incidence peaks in the third and fourth decades of
life; children and adolescents account for about 10% of
total patients.'o!!

For clinical purposes, pituitary adenomas are ar-
bitrarily divided by size into microadenomas (<1.0
cm in diameter) or macroadenomas (=1.0 cm in di-
ameter). When tumours erode the dura or bone, they
are considered invasive and may infiltrate surround-
ing structures, such as the cavernous sinus, cranial
nerves, blood vessels, sphenoid bone and sinus or
brain. Locally invasive pituitary adenomas are nearly
always histologicaly benign."” They can also be classi-
fied on the basis of excessive hormonal secretion into
secreting and non-secreting types.” Pituitary tumours
with no enhanced biological activity of the anterior
pituitary hormones are called non-functioning pitui-
tary adenomas (NFPA). However, approximately 90%
of these tumours will produce or secrete low amounts
of follicle-stimulating hormone (FSH) and luteinizing
hormone (LH) and or their « and p subunits *'* Us-

ing immunoassay and in-situ hybridization, a minority

of the NFPAs shows no evidence of hormone produc-
tion. These tumours are called null cell adenomas.

The true incidence of pituitary tumours is still not
known and accurate tumour type-specific epidemio-
logical information is unreliable.'* This is probably due
to the lack of an international pituitary tumour regis-
try, the long natural history of tumours and the low
annual incidence of pituitary adenoma diagnosis. In
an effort to register these patients in Oman, we cre-
ated a retrospective and prospective pituitary tumour
registry in the year 2004 using an Access 2000 Mi-
crosoft web-based programme. This programme was
used to collect demographic data, biochemical results,
therapeutic options and clinical outcomes from pa-
tients with different pituitary mass lesions referred to
our endocrinology clinic at Sultan Qaboos University
Hospital (SQUH), the main referral hospital for these
patients, or submitted by other tertiary institutions
since January 1998. The web-address for the registry
(http://www.omands.org:2082/frontend/rvblue/files/
showfile.html?dir=/home/omands&file=list.htm)
is password-protected to prevent any unauthorized
access and preserve the privacy and confidentiality of
the patients. The purpose of this study is to use this
pituitary tumour registry to characterize the clinical
and epidemiological features of pituitary tumours in
the Sultanate of Oman.

METHODS

All patients who were suspected to have a pituitary
mass tumour and were referred to our tertiary care
endocrinology clinic at SQUH, between January 1998

Table 1 : Demographic and tumour characteristics of the three most prevalent pituitary tumours

Characteristic NFPA (n=81) Prolactinomas (n=59)  Acromegaly (n=8) Total (n=148) p-value
Age, mean+SD 33+14 32 +8 42 +15 33 £12 0.058
Male gender, n (%) 23 (28%) 14 (24%) 5 (63%) 42 (28%) 0.087
Microadenoma, n (%) 54 (67%) 51 (86%) 2 (25%) 107 (72%)

Macroadenoma, n (%) 27 (33%) 8 (14%) 6 (75%) 41 (28%) <0001
With extension, n (%) 24 (30%) 4. (7%) 4 (50%) 32 (22%)

Without extension, n (%) 57 (70%) 55 (93%) 4 (50%) 116 (78%) <0001

Non-functioning Adenomas; SD=Standard Deviation; Percents are total percents; p-values were generated using univariate statistics;
The 0.058 represents the p-value for the overall F-statistic, derived from univariate regression analysis. However, group-wise
differences for age did exist, especially between the cohorts, acromegaly and NFPA (42 vs. 33 years; p=0.045) and acromegaly and
prolactinomas (42 vs. 32 years; p=0.018).
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Table 2: Clinical features of the three most prevalent pituitary tumours

Column percentages

Feature

Non-functioning Adenomas (n=81)

Amenorrhea-Galactorrhea 4 (4.9%)
Headache 29 (35.8%)
Visual Field Defects 4 (4.9%)
Diabetes Insipidus 3 (3.7%)
Hypogonadal symptoms 11 (13.6%)
Delayed Growth 2 (2.5%)
Hypopituitary symptoms 7 (8.6%)
Fatigue 21 (25.9%)
Acral Enlargement 0

Prolactinomas (n=59) Acromegaly (n=8) =148
50 (84.7%) 1 (12.5%)
2 (3.4%) 0
0 0
0 0
4(6.8%) 0
0 0
1(1.7%) 1(12.5%)
2 (3.4%) 0
0 6 (75.0%)

and February 2006, were included in the newly de-
veloped Oman pituitary tumour registry. Other ter-
tiary hospitals in the country were invited to submit
their data. The analysis performed was retrospective
and did not in anyway interfere with the manage-
ment of the patients. Futhermore, those involved in
the data analysis did not have access to patient details.
Therefore, present study was not deemed to contra-
vene ethical dimensions or patient confidentiality.
After confirming the diagnosis for each new patient,
his/her data were entered in the software programme,
a web-based pituitary tumour registry computer pro-
gramme, Access 2000 from Microsoft Corporation,
2000. Up to February 2006, the study had enrolled
160 patients. The data include demographic informa-
tion (age, gender, area of residence), a comprehensive
clinical evaluation, hormonal levels, medications and
radiological evidence of pituitary mass lesion using
MRI. Pituitary tumour type was confirmed by the
clinical presentation of patients, hormones levels, ra-
diographic presentations, and immuno-histochemical
detection of hormone content whenever available. The
standard protocol for the evaluation of pituitary gland
with MRI was used to visualize intrasellar pituitary
mass lesion. It consists of obtaining T1-weighted im-
ages and then repeating the T-1 images after admin-
istration of an intravenous contrast agent containing
Gadolinium-based media.'? Not all of the MRI’s were
done at SQUH. Others were performed elsewhere and
brought in by patients themselves. The size of the ad-
enomas was classified by radiographic analysis. Pitui-
tary adenomas were divided by size into microadeno-
mas (<1.0 cm in diameter) or macroadenomas (>1.0
cm in diameter).”” The hormonal samples were ana-
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lyzed using Beckman-Coulter Immunochemistry Sys-
tem Analyzer for Prolactin, FSH, LH, growth hormone
(GH), thyroid-stimulatory hormone (TSH), cortisol
and insulin-like growth factor (IGF-I). All variables
were updated and tracked on each visit. Patient con-
fidentiality was maintained by entering a pre-assigned
arbitrary identification number known only to the in-
vestigators. Clinical and mortality outcomes were also
collected and tracked on flow worksheets.

STATISTICAL ANALYSIS

Descriptive statistics were used to describe the data.
For categorical variables, frequencies and percentages
were reported. Differences between groups were ana-
lyzed using Pearson’s X* tests (or Fisher’s exact tests
for cells less than 5). For continuous variables, means
and standard deviations (+SD) were presented. Mean
differences between groups were analyzed using Stu-
dent’s t-tests. An a priori two-tailed level of signifi-
cance was set at the 0.05 level.

RESULTS

DEMOGRAPHIC AND TUMOUR CHARACTERIS-
TICS

Over an 8-year period (1998-2006), a total of 160 en-
tries representing a heterogeneous mixture of the Om-
ani population were made into the pituitary tumour
registry. The overall mean age of the cohort was 32+12
years with an age range from 8 to 73 years. The ma-
jority of the registrations were females (n=114; 71%).
Just over half of the pituitary tumours were non-func-
tioning adenomas (n=81; 50.6%), followed by prolac-
tinomas (n=59; 36.9%), acromegaly (n=8; 5.0%), crani-
opharyngiomas (n=7; 4.4%), Cushing’s disease (n=4;
2.5%), and sarcoids (n=1; 0.6%). Sub-group analyses
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Table 3: Therapeutic modalities of the three most prevalent pituitary tumours

Rivami, YASSER WALI

Non-functioning Adenomas (n=81) Prolactinomas (n=59)

Acromegaly (n=8)

Medical 0 98% 0
Observation 69% 0 0
Surgery 31% 0 75%
Surgery+Medical 0 2% 25%
Total 100% 100% 100%

were performed only for those subjects with the three
most prevalent pituitary tumours (non-functioning
adenomas, prolactinomas and acromegaly).

There were significant age differences in patients
with the three most prevalent pituitary tumours [Ta-
ble 1]. The subjects with acromegaly were significantly
older compared to those with non-functioning adeno-
mas (42 versus 33 years; p=0.045) or prolactinomas
(42 versus 32 years; p=0.018). Those with acromegaly
were more likely to be males than females (63% versus
37%; p=0.042). Furthermore, subjects with acromegaly
were significantly more likely to have macroadenomas
than those with either non-functioning adenomas or
prolactinomas (75% versus 33% versus 14%; p<0.001).
Additionally, those with acromegaly were also more
likely to have tumours with extension than those with
either non-functioning adenomas or prolactinomas
(50% versus 30% versus 7%; p<0.001). Those with ex-
tension were significantly more likely to be males than
females (38% versus 15%; p=0.002). In addition, males
were also significantly more likely to have macroad-
enomas as compared to females (45% versus 21%;
p=0.003).

Tumour-specific presenting clinical features are
presented in Table 2. The most prevalent symptoms
were amenorrhea-galactohorrhea (n=55; 37.2%),
headache (n=31; 21%) and fatigue (n=23; 16%). The
symptom, amenorrhea-galactohorrhea, was mostly
associated with those patients with prolactinomas
rather than those with non-functioning adenomas or
acromegaly (84.7% versus 4.9% versus 12.5%; p<0.001).
Headache was most associated with those with non-
functioning adenomas rather than those with either
prolactinomas or acromegaly (35.8% versus 3.4% ver-
sus 0%; p<0.001). Furthermore, fatigue was also most-
ly associated with non-functioning adenomas rather
than prolactinomas or acromegaly (25.9% versus 3.4%
versus 0%; p=0.001).
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THERAPY AND CLINICAL OUTCOME

Several therapeutic modalities were employed for the
treatment of the different pituitary tumours includ-
ing observation, medical, surgery, and medical plus
surgery [Table 3]. Out of the three most prevalent
pituitary tumour types, the most common treatment
modality was medical (n=58; 39%) followed by obser-
vation (n=56; 38%), surgery (n=31; 21%) and surgery
plus medical (n=3; 2%). Those with prolactinomas
were all medically treated compared with those with
either non-functioning adenomas or acromegaly (98%
versus 0% versus 0%; p<0.001). Observation was the
main treatment modality for those with non-func-
tioning adenomas, compared with those with either
prolactinomas or acromegaly (69% versus 0% versus
0%; p<0.001). Surgical intervention was mostly associ-
ated with those that have acromegaly than those with
either non-functioning adenomas or prolactinomas
(75% versus 31% versus 0%; p<0.001). Up to February
2006 none of the patients were recorded to have died.

DISCUSSION

During the past 3 decades, the Sultanate of Oman has
undergone a remarkable transformation and mod-
ernization in all fields, including education and health
care. It has progressively established a nationwide
network of modern health services that are accessible
even at the village level and have ranked Oman with
the developed world.”* World wide, tumour registries
have become one of the strongest tools used to help
health workers in the clinical and epidemiological
studies of cancer. The true incidence of pituitary tu-
mours is still not known and accurate tumour type-
specific epidemiological information is lacking, due to
the non-existence of any web-based international pi-
tuitary tumour registry. In addition, accurate records
of outcomes and mortality are not available. For all
these reasons, we developed a web-based programme
in which all patients in Oman with pituitary tumours
are registered and followed. To our knowledge, this is
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the first pituitary tumour registry in the Arabian Gulf
countries and the Middle East.

Of maximum interest is the unexpectedly large
number of new patients (160) registered in a country
with a population of a 2.3 million'® over the past 8-year
period, giving one case per 14,375 of the population.
The majority of patients were symptomatic and almost
half of them had functioning adenomas. In a recent ar-
ticle by Drange et al., who reviewed the hospital charts
of patients with pituitary tumours between 1982 to
1999 in California State (with a population of more
than 35 million), USA, they found 404 patients,'* an
incidence of 1 per 86,634 of the population. There are
many factors that might explain the higher numbers in
the Omani population. Genetic, ethnic and environ-
mental differences and the extended use of traditional
medicine may contribute. These hypotheses need fur-
ther studies.

The mean age of acromegalic patients at diagnosis
(42 years) did not differ from those reported in previ-
ous series.'*® There was a significant male predomi-
nance 63% versus 37% (p=0.042). Beauregard et al.
reported a similar male predominance, however sev-
eral other studies reported female predominance.!”
The female predominance may be due to the fact that
females usually present earlier with amenorrhea.> "
121315 Additionally, those with acromegaly were also
more likely to have tumours with extension than those
with either non-functioning adenomas or prolactino-
mas (50% versus 30% versus 7%; p<0.001). Those with
extension were significantly more likely to be males
than females (38% versus 15%; p=0.002). In addition,
males were also significantly more likely to have mac-
roadenomas as compared to females (45% versus 21%;
p=0.003). This gender difference could be due to the
fact that more men feel shy to complain about their
sexual problems (decreased libido and impotence). In
our study, these patients appeared to be less sympto-
matic in comparison to patients with other tumour
types. This can be explained by the fact that growth
harmone GH secreting tumours grow slowly and re-
sult in subtle changes in body features. All of them
were treated surgically and 25% of them received med-
ical treatment as well GH receptor antagonist.

Fifty-nine patients in the database were confirmed
as having prolactinomas; females (44) constituted 76%
of them. They were predominantly microadenomas
(86%). These results are consistent with the results
of previously published figures.”® In our patients, the
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most frequent clinical presentations were amenorrhea
and galactorrhea followed by hypogonadal symptoms
and headache. The tumour showed evidence of exten-
sion in 2 males (14.3%) and 2 females (4.6%). Males
were more likely to have tumour extensions due to
their late presentation.

Non-functioning pituitary tumours were the most
frequent tumour (n=81) and most commonly affected
the females (72%). They were mostly microadenoma
with no extension (70%). The most common present-
ing symptoms were headache (35.8%) followed by
fatigue (25.9%), hypogonadal symptoms (13.6%) and
amenorrhea (4.9%). In our study we found that 8.7%
of patients with non-functioning adenomas had hypo-
pituitary symptoms. Pituitary insufficiency can be en-
countered in patients with any size or type of intrasel-
lar mass and, thus, serves as an important diagnostic
indicator of a pituitary lesion."

CONCLUSION

A tumour registry systematically collects information
about the occurrence of cancer, the types of cancer
that occur (site, morphology and behaviour), extent
of disease at the time of diagnosis (stage), the kinds
of treatment received by cancer patients and the out-
comes of treatment (survival). The ultimate goal of
the analysis of cancer data is to prevent and control
cancer. Data is also used to respond to local questions
about referral patterns and trends by disease site, by
treatment modality and even by clinician. The regis-
try’s role of evaluating clinical outcomes and quality
of medical care includes assessing treatment patterns,
complications, cancer recurrence and survival. The
goal of the pituitary tumour registry is improvement
in early identification of these patients, tumour man-
agement strategies, and long-term outcomes.

In conclusion, we have developed a novel compu-
terized pituitary tumour registry programme in the
Sultanate of Oman designed to collect comprehensive
demographic, therapeutic, pathologic, and outcome
information on patients harbouring these rare tu-
mours and who are referred for tertiary consultation.
This registry can be used to improve surveillance pro-
tocols and long-term therapeutic outcomes.
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