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Abstract
Introduction: Pituitary surgery, radiotherapy and medical therapy with dopamine agonists (DA),
somatostatin analogues (SA) and growth hormone receptor agonists (GHRA) are the main treatment
modalities that are recommended for treating acromegaly. Most of these treatment modalities are too
expensive or not available in most of the resource settings like ours. The objectives of this study were to
describe the demographic factors, presentation and comorbidities in acromegaly patients and to analyze
the outcome of the treatment modalities used in our clinical setting, which include remission, recurrence
and mortality among patients with acromegaly.
Materials and methods: This was a descriptive cross sectional study conducted among 72 acromegaly
patients attending endocrinology and pituitary clinics at national hospital of Sri Lanka between January
2012 and June 2013. Pituitary adenomas were classified based on Hardy’s classification. A remission
criteria of nadir growth hormone level <1 mu/l after oral glucose tolerance test (OGTT) or less than 5
mu/l in a five point growth hormone (GH) day curve was used.
Results: 54.1% of the patients were females. The mean age of the patients at the time of presentation
was 39.52 (SD± 12.8) years and the mean duration of symptoms on presentation was 3.28 years (SD±
2.7). The commonest presentations were the changes in facial appearances and the increase in shoes
and ring sizes (88%). 81.8% had tumour grade II and above. 14.2% had prolactin co-secretion with GH.
86.1% underwent transsphe noidal surgery (TSS). 37.5% of patients with grade I tumour and 33.3% of
patients with grade II tumour achieved remission following TSS. None of the patients with tumour grade
III or above achieved remission following (TSS). In our series, overall remission was 22.5%. External
beam radiotherapy (EBRT) was effective in 20% in achieving remission. Medical therapy (either cabergoline
or bromocriptine) as bridging /primary therapy achieved remission in only 20.8%. Irrespective of the mode
of treatment, no recurrence was noted in the patients who achieved remission. The mortality in this case
series was 2.7%.
Conclusions: Although the grade III and IV tumours has limited success, TSS remains the treatment of
choice in acromegaly. EBRT and medical therapy with dopamine agonist have limited efficacy. Most of
the other recommended options are very costly or unavailable in Sri Lanka. This study further highlights
the importance of establishing specialist pituitary surgery services and introducing modern medical
therapy to improve patient outcome.
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Introduction
Acromegaly is characterized by increased and
unregulated growth hormone (GH) production usually
caused by a GH-secreting pituitary tumor. It’s a rare,
insidious and potentially life-threatening condition.
However, effective control of acromegaly has been shown
to improve mortality and morbidity in patients (1, 2). Studies
on acromegaly estimate an all-cause mortality rate of at
least twice that of the normal population. The major
sequelae of acromegaly include cardiorespiratory and

cerebrovascular diseases, diabetes and neoplasia;
particularly colon cancer (2). Although this an important
clinical entity that needs proper interventions, there are
no published data on management of acromegaly in Sri
Lankan patients.
Treatment of acromegaly is complex and is expensive.
Biochemical cure or adequate control is defined as a
glucose-suppressed GH concentration of less than 2ng/
ml by radioimmunoassay (1mcg/l by IRMA) and
normalization of the serum IGF-I concentration (3, 4). No
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single modality of treatment has consistently achieved
the above levels (4). A multimodality approach is usually
required, surgery as the first line of treatment followed by
medical therapy, for residual disease. Radiation treatment
is generally reserved for refractory cases.
TSS is the preferred treatment of choice. SA and DA
and GHRA are the mainstays of medical treatment and are
generally used if primary surgery alone does not result in
complete remission. SAS and GHRA’s are currently not
used in resource limited health care settings because of
their cost, instead DA, which have limited effectiveness
are the mainstay in the medical management. Bromocriptine can reduce the circulating GH level to less than
5ng/ml in only 20% of patients and can normalize the
IGF-I concentration in 10% of patients. Shrinkage in tumor
size is also observed in fewer than 20% of patients.
Cabergoline, another DA, has fared somewhat better with
response rates of upto 46% (4).
Radiation treatment takes time to reduce or normalize
GH/IGF-I levels. About 60% of patients have a GH
concentration of less than 5ng/mL 10 years after radiotherapy. Panhypopituitarism develop in a similar
percentage as a result of treatment is the main drawback
of this treatment modality. Because of the disappointing
results and adverse effects, radiotherapy is used as an
adjuvant for large invasive tumors and when surgery is
contraindicated (4).

Methods
This retrospective descriptive study was conducted
among 72 patients diagnosed with GH excess (acromegaly
and gigantism) attending the endocrine and pituitary clinic
at national hospital of Sri Lanka. The old patients who
were already been followed up in these clinics as well as
the new patients who were enrolled during the study
period were included for the study. Informed written
consent was obtained from all patients. Study was carried
out between January 2012 and June 2013.
Management protocol adopted
GH excess was diagnosed when there was failure of
suppression of GH (<1mU/L) following a 75g glucose
load. Serum insulin like growth factor-1 IGF-I concentration was performed when patients were able to afford
the out of pocket cost of test. All the patients underwent
pretreatment lab assessment of 9am cortisol, free T4,
prolactin, Luteinizing hormone (LH) and follicle stimulating
hormone (FSH). Details of these associated pituitary
hormones were recorded to identify associated hormonal
abnormalities. If serum prolactin value were above 3000
mu/l, diagnosis of prolactin co-secretion with GH was made
and further dilution studies were performed.
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All the patients underwent magnetic resonance
imaging (MRI) scan of the pituitary as the primary mode
of imaging. Pituitary adenomas were classified based on
Hardy’s classifications (Table 1). Grade I tumours are also
called as microadenomas (size <10mm) while tumours,
which are grade II and above, are classified as macroadenomas (size10mm and above). In patients with normal
MRI on diagnosis additional imaging of the chest and
abdomen were performed to look for extra pituitary source.

Table 1. Neuro-anatomical classification of pituitary
adenomas (based on Hardy, 1969)
Grade

Size

Location

Bony
changes

I

<10 mm

Intrapituitary

None

II

>10 mm

Intrasellar or
suprasellar expansion,
no invasion

Sellar
expansion

III

Any

Intrasellar or
suprasellar expansion,
local invasion

Sellar
erosion

IV

>10 mm

Suprasellar expansion,
invasion of extrasellar
structures

Bone
invasion

All patients who were diagnosed of having pituitary
adenomas were referred for surgery except the patients
who refused surgical intervention and the patients who
were not fit to undergo surgery. Where surgery was not
possible, external beam radiotherapy (EBRT) and/or
medical therapy was considered. Patients who were
diagnosed to have extra pituitary source of GH excess
were managed with medical therapy.
Five point growth hormone day curve and pituitary
functions were repeated post-surgery and after EBRT.
Cure or adequate control was defined, as a mean GH
concentration less than 5mu/l in a five point GH Day curve.
Repeat imaging was done at 3 months and 1 year post
operatively and frequency of further imaging was decided
on the findings of these post-operative images. Patients
who had significant operable residual lesion in the MRI
scan done 3 months postoperatively were referred for
repeat surgery followed by EBRT. In cases where repeat
surgery was not possible, the patients were referred for
EBRT. In patients needing medical therapy, cabergoline or
bromocriptine was used as the bridging therapy until
adequate control was achieved.
Patients who were above 40 years of age were referred
for colonoscopy to exclude colonic polys. Echocardiogram
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was performed in these patients in order to look for
associated cardiac conditions and in patients who were
on cabergoline to exclude associated valvular lesions.
Data was collected from case notes and by
interviewing the patients. Data included symptoms and
signs, imaging and laboratory results, operative findings,
clinical outcome, GH values following OGTT and IGF-1
levels. It also included details of radiotherapy and medical
therapy given. Data on cure, remission, recurrence and
mortality was also collected for analysis.

Pituitary imaging was available for 55 patients. Out
of these 55 patients, 8 patients (14.5%) had Grade I tumour
(microadenomas), while 45 patients (81.8%) were
diagnosed with a grade II and above (macroadenomas).
In this series, two patients (3.6%) had normal pituitary
MRI (Table 3)
Table 3. Neuroanatomical classifications of pituitary
adenomas (based on Hardy, 1969)
Size

Grade

No of patients (n=53)

Results

Microadenoma

I

08 (15%)

Among the 72 patients with GH excess, 38 (54.1%)
were females. The mean age of patients was 46 (SD±12.6)
years while the mean age of the patients at the time of
presentation was 39.52 (SD± 12.8) years. The mean
duration of symptoms on presentation was 3.28 years
(SD± 2.7). The mean follow-up was 5.2 (SD± 4.9) years.

Macroadenoma

II

16 (30.1%)

III

27 (50.9%)

IV

02 (3.77%)

Increased sweating, headache, change in facial
appearance and increasing shoes and ring sizes were the
commonest symptoms on presentation (Table 2).
The basal mean plasma GH was 62.1mU/L (SD± 55.9)
and mean IGF-1 was 605.8 (SD±238).

Table 2. Frequencies of symptoms on presentation
Symptoms

No of patients
diagnosed

Change in facial appearance

64 (88%)

Change in ring and shoe sizes

64 (88%)

Increased sweating

59 (81.9%)

Headache

49 (68.1%)

Visual field involvement

31 (43.1%)

Diabetes

28 (38.8%)

Hypertension

22 (30.5%)

Hypopituitarism

16 (22.2%)

Delayed puberty

4 (5.5%)

Kyphosis

3 (4.1%)

Pituitary apoplexy

1 (1.3%)

Bony lumps (Associated
with Mccune Albright Syndrome)

1 (1.3%)

Symptoms suggestive of
pheochromocytoma (Adrenal lesion
producing catecholamines / GH)

1 (1.3%)
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In our series, 85% had macroadenomas and 14.2%
had prolactin co-secretion with GH.
Outcome of management of acromegaly patients
TSS was performed in 62 patients while 3 patients
underwent craniotomy. Two patients were lost for followup while awaiting surgery. One patient refused surgery
and was started on medical treatment. One patient who
was diagnosed as Mccune Albright syndrome did not
undergo surgery and was started on medical therapy. One
patient had an adrenal lesion, which was co-secreting
catecholamines and GH. This patient was diagnosed to
have a growth hormone releasing hormone (GHRH)
producing adrenal tumour and underwent right sided
adrenelectomy, which resulted in cure of acromegaly. Two
patients who did not have tumours in pituitary imaging
did not undergo surgery. These two patients underwent
further imaging for the source of GH. As all the images
were negative they were started on medical treatment. In
total, surgery could not be done in six patients (8.3%)
either as the tumour was not located or due to patient
refusal.
Outcome of TSS
Sixty two patients (86.1%) underwent TSS. Twenty
six patients had tumour grade III and above
(macroadenomas with suprasellar extension), while 15
patients had grade II tumours (macroadenomas without
suprasellar extension) and 8 patients had grade I tumour
(microadenomas). Thirteen patients did not have details
about the tumour grade preoperatively. Remission was
achieved in 37.5% of patients with grade I tumour and
33.3% of patients with grade II tumour. No recurrence was
noted in these patients. None of the patients with tumour
grade III or above achieved remission following TSS. The
remission rate in patients with macroadenomas (grade II
and above) was 12.1%. In our series, overall remission
71
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rate was 22.5%. Five patients who did not achieve
remission had no demonstrable residual tumour on postsurgery MRI and received EBRT. Add on medical therapy
with DA was initiated in 49 patients who failed to go into
remission after surgery. Out of these 49 patients, 9 patients
underwent repeat surgery as there was significant residual
tumour found in the three months post-surgery MRI.
Currently, 4 patients are awaiting repeat surgery while 4
patients who refused repeat surgery are awaiting
radiotherapy. In our study population 28 patients received
EBRT while, 4 patients who have undergone TSS are
currently awaiting 3 months post-surgery assessment to
define cure.
Outcome of trans-cranial surgery
In our series, three patients (4.1%) underwent transcranial surgery due to the tumour size, extent and
preference of the neurosurgeon. These three patients were
not cured following surgery and were started on medical
therapy and underwent EBRT.
Outcome of EBRT
In our study, 30 patients received EBRT either as
primary therapy or as adjuvant therapy following surgery
while 4 patients are currently awaiting EBRT. 6 patients
who refused EBRT were started on medical therapy. Out
of the 6 (20%) patients who were not cured previously
had normalization their GH levels following EBRT.
However, EBRT was ineffective in 24 (80%) patients in
achieving remission in five years.
Outcome of medical therapy (cabergoline/bromocriptine)
Medical therapy was started as primary therapy
(cabergoline / bromocriptine) in 4 patients (1 patient who
refused either surgery or EBRT, 2 patients who did have a
tumour on imaging and 1 patients who was diagnosed as
having Mccune Albright syndrome). Out of these 4
patients, 3 of them did not achieve remission with medical
therapy. 43 patients were started on medical therapy as a
bridging therapy. Clinical cure was achieved in 9 patients.
Thus medical therapy, as bridging or primary therapy,
achieved remission in only 20.8% of the patients. GH
reduction was more with cabergoline and better tolerated
than with bromocriptine.
Mortality
The mortality in this case series was two out of 72
(2.7%). Both died due to cardiac failure.

Discussion
The outcome of patients with acromegaly is
determined not only by the efficacy of individual treatment
options but also depends on the availability of the
treatment options. In resource constrained health systems,
the expertise available and the scarcity of the treatment
72

modalities could significantly affect the final outcome. Our
study population showed a female predominance, which
was consistent with other studies from rest of the world
(5,7). Our patients were younger (41-50 years) (39.52,
SD± 12.8) compared to those reported in previous series
from other countries (5-8) and the duration of symptoms
were shorter (3.28 years, SD± 2.7) compared to 5-8 years
(6, 8) in the patient populations described in most of the
studies.
Acromegaly is well-known for its long delay from
onset of symptoms to diagnosis (9,11). It has a slowly
progressive nature, which goes un-noticed until patient
visits the doctor for other illnesses or for co-morbidities
associated with acromegaly. Therefore, most of these
patients have visible facial and extremities changes by
the time of their diagnosis. 88% of our study population
had facial and acral changes at the time of diagnosis.
Reid et al (11), in their study noticed that the clinical
characteristics at diagnosis of patients with acromegaly
has not changed from 1981-2006 suggesting that clinical
recognition of acromegaly has not significantly improved
over the last 25 years.
In our study population, 81.8% was diagnosed with
grade II tumour and above (macro adenomas), which was
in concordance with the size of the pituitary tumour
reported in most series (6,10,16,18). TSS is the treatment
of choice in acromegaly and in our series 86.1% underwent
TSS. Overall remission rate after TSS was 22.5% and this
is well below the rates reported in other series (42%-75%)
(Table 4). In our study, group of 37.5% patients with
grade I tumour (microadenoma) and 33.3% of patients
with grade II tumour achieved remission while none of
the patients with tumour grade III or above achieved
remission following TSS. The remission rate in patients
with macroadenomas (grade II and above) was 12.1%.
Compared to prestigious neurological centres in the
developed world, the availability of expertise and limited
resources seem to have influenced the outcomes of
acromegaly in our series. Publications on outcome studies
from countries with limited facilities are not widely available
for comparison.
Wang et al. (19) observed that remission rates for
acromegaly surgery improved following establishment of
a specialist surgical service, with a reduction in surgeon
numbers. According to their study, the overall surgical
remission rate in 1998 was 27%, which improved to 67% in
2012 after establishing a specialist pituitary surgery service
with reduced surgeon numbers. There is also an operative
learning curve for the surgeons and there has been an
improvement in outcome after performing about 50 TSS
(14). This further highlights the benefits of establishing
specialist pituitary surgery services in resource poor
settings.
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Radiotherapy (RT) is an effective, low-cost and
reasonably safe mean of controlling the disease activity
in acromegaly. Conventional RT is an additional treatment
option for patients who have persistent disease activity
despite pituitary surgery. It is particularly useful in resource
poor settings where newer medical options like SA and
GHRA are not readily available. The effect of radiotherapy
is delayed and normalization of IGF1 has been reported, in
up to 60-90% of patients, 10-15 years after conventional
fractionated radiotherapy (26-29). In our study, 20% of
the patients who received EBRT normalized their GH levels
after a median follow-up period of 5.2 years. This response
rate is lower than those reported from other large cohorts
with similar observation periods (27), but similar to the
response rates of Minniti et al (29) and Gutt et al (28).
However, normalization of elevated hormone levels may
take up to 15 years (4, 5) long follow-up periods are required
to assess the outcome of pituitary radiotherapy.
Although DA are widely used, SA are considered as
the first-line of treatment in the medical management of
acromegaly. DA, cabergoline has greater efficacy and
tolerability compared to bromocriptine that has shown to
normalize GH/IGF-I levels in only around 10% of cases
(1,2,4,5) whereas cabergoline has better response rates of
46% (4). In our study, medical therapy with DA either as
primary or bridging therapy achieved remission in only
20.8% of patients. However, in those whom there is
response to therapy, DA become a cheaper alternative. In
a study by Moyes et al (30), carbegoline demonstrated
complete biochemical remission in 27%. Similarly a study
from India reports a 25% efficacy of cabergoline (alone/
add-on) in achieving remission (31). GH reduction and
tolerability was better in patients who were on cabergoline
than the patients who were on bromocriptine (31), which
was similar to results published elsewhere.

Conclusion
TSS remains the treatment of choice in acromegaly,
though in grade III and IV tumours the success was limited.
As most of the recommended options are very costly or
unavailable in Sri Lanka, alternative treatment options
generally used are EBRT or medical therapy (cabergoline/
bromocriptine) which have limited efficacy. Optimal
treatment needs to be individualized depending on the
efficacy, availability and affordability of treatment
modalities. This study also highlights the importance of
establishing specialist pituitary surgery services to
improve outcomes.
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