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Regular Review

Treatment of acromegaly

J P THOMAS

Acromegaly is uncommon: a survey in the Newcastle region'
found a prevalence of 40 cases per million population. The
classical features are easy to recognise but, because patients
may appear unchanged over long periods, acromegaly was
assumed in the past to be a self-limiting disease. This is not
so, except when a patient suffers pituitary apoplexy. Untreated,
the prognosis is very poor, the mortality rate being twice that
for controls matched for age and sex. Death is due to cerebro-
vascular disease or cardiac failure, and sometimes pulmonary
disease.2 Diabetes and hypertension may also occur. Over the
past 20 years dramatic advances have been made in treatment
so that it is now possible to achieve a remission in most
patients. The object ofthis review is to put the various methods
of treatment available into perspective.

Initial assessment must include hormone measurements and
delineation of any tumour present. Plasma growth hormone
assay introduced by Hunter and Greenwood in 19623 is the
mainstay of diagnosis. Values fluctuate throughout the day in
normal people and even more in patients with acromegaly.
Ideally, repeated measurements made over 24 hours are
desirable and can be obtained with a portable constant with-
drawal pump.4 The mean values of growth hormone obtained
should accurately predict true production of hormone. Mean
growth hormone values are higher in premenopausal women
than in men but below 6-0 mU/l (SD + 3.2). In practice,
acromegaly is confirmed when the fasting growth hormone is
greater than 10 mU/l with failure to suppress below 5 mU/l
during an oral glucose tolerance test. Values are high in some
patients but this may not necessarily be associated with
biological activity of the hormone. In these circumstances
growth hormone concentrations are usually higher when
measured by radioimmunoassay than by receptor assay.5 In
about 8% of patients,6 the measured growth hormone activity
is low despite obviously active disease. Most show abnormali-
ties of response of growth hormone to hyperglycaemia or
hypoglycaemia and to other tests.6 An alternative index of
growth hormone activity has been sought by measurement of
the somatomedins. Evidence has been presented, both in
favour7 and against8 diagnostic use of measurement of these
substances but until more information is available it would be
unwise to interpret high somatomedin values as diagnostic of
acromegaly.9

Abnormalities of the response of growth hormone to various
dynamic stimuli may also be present in acromegaly.10 There
may be a paradoxical rise of growth hormone during a glucose
load, an absence of the normal increase of growth hormone in-
duced by hypoglycaemia or arginine, a rise after injection of
thyrotrophin releasing hormone and sometimes luteinising hor-
mone releasing hormone, and a decrease of growth hormone
after oral administration of levodopa. This last, reported by

Liuzzi and his associates in 1972,"1 is the basis for treatment of
acromegaly with bromocriptine (2-bromo-alpha-ergocriptine),
a long acting dopamine agonist. The cause of these dynamic
disturbances is not known. Abnormal receptor sites have been
shown on tumour cells in vitro'2 but it may be that they are
due to aberrations in the normal hypothalamic control of
secretion of growth hormone. When present these dynamic
defects help in the initial diagnosis, and if they are corrected
by surgery this may imply successful removal of autonomous
tumour cells.13
The patient is admitted to hospital to obtain a growth

hormone profile and to measure the response to a glucose load,
insulin hypoglycaemia, and stimulation with thyrotrophin
releasing hormone and luteinising hormone releasing hormone.
The concentrations of other hormones may be measured
where appropriate, including prolactin, whose concentration is
raised in about one third of patients. Preferably, each test
should be performed on a separate day. Initial investigation is
completed by plotting the visual fields and radiography. A
microadenoma, or tumour of less than 10 mm diameter, may
be associated with a normal pituitary fossa on skull radio-
graphy, or produce unilateral expansion of the floor giving the
appearance of a double contour. It may remain enclosed
within the dura or invade this structure to cause cortical
thinning or erosion. Such changes are best seen on thin section
lateral tomography. Radiological abnormalities of the sella are
found in almost all patients with acromegaly,14 but these
should be interpreted with caution, for minor duplication of
the floor with or without thinning or erosion may be found in
normal people.14 15 Raji and others'6 reported a substantial
discrepancy between the tomographic and surgical findings in
14 of 55 patients with microadenomas. Tomography may,
however, help in delineating larger tumours. Of 24 patients
with normal fossae on plain radiography, nine were shown by
tomography to have major expansion into the sphenoid sinus.'4
Computed tomography, preferably with 5 mm overlapping

cuts, is particularly useful for detecting suprasellar adenomas,
most of which are dense and enhance well with contrast. An
"empty sella" is best detected on coronal cuts, but a high
sphenoidal air cell can look very similar. Air studies will
provide better definition but may miss lateral extensions above
the fossa.17 Angiography may be needed to show an aneurysm
or to define the carotid vessels before 90Y implantation or
cryosurgery.

Cure of acromegaly depends on growth hormone values
being consistently below 10 mU/l over an extended period
(not documented as a percentage fall) and pre-existing
dynamic abnormalities being correct. This implies clinical
remission and shrinkage of any tumour present or its complete
removal. Early signs of clinical remission are disappearance of
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sweating and decrease of soft tissue thickening, manifest by
loosening of finger rings and resolution of median nerve
compression. Thereafter diabetes and hypertension may
improve and skeletal overgrowth regress. The latter is best
judged by changes in dentition and in shoe size.
The choice of treatment lies between surgery and external

or internal irradiation. (Bromocriptine is best regarded as
adjuvant.) Supervoltage external radiation, applied in 15-20
fractions to a total of 4000-5000 rads over four weeks, will
achieve remission in most patients but has the disadvantage of
attaining this objective slowly and with progressive loss of
pituitary function. Eastman and his colleagues'8 reported
growth hormone values below 10 mU/l in 42% of patients at
five years and in 69% at 10 years. There was no immediate
mortality and morbidity is low.19 Nevertheless, a recent report
records progressive visual failure in four of 25 acromegalic
patients given conventional radiotherapy.20 The cyclotron,
available only in the United States, delivers higher radiation
doses (up to 15 000 rads) in the form of alpha particles or a
proton beam aimed directly at the fossa. A rapid response
would be expected from such a powerful source. Surprisingly,
any substantial reduction of growth hormone occurs only after
six months and the final result is little better than with super-
voltage treatment. After treatment with alpha particles growth
hormone concentration was less than 10 mU/1 in 51% of
patients at five years and 78% at 10 years.2' Similar results
were obtained with the proton beam,22 but precise figures
were not given. These high energy systems carry increased
risk of damage to surrounding structures causing ocular
palsies, visual defect, and seizures,23 as well as hypopituitarism.

Direct implantation of 90Y into the fossa produces a more
rapid result. Wright and his colleagues24 quote mean growth
hormone values during a glucose load of less than 10 mU/l in
15 of 50 patients one year after implantation of 50 to 150
thousand rads. Replacement hormone treatment for hypo-
pituitarism was required in 11. In its most recent report this
same group25 refer to 53 patients, 22 of whom were treated by
90Y implantation. When assessed by the same criteria a year
or so later remission was recorded in 11 patients. There were
few complications but seven needed replacement treatment.
Implantation was not possible in 29 patients because ofthe size
of the tumour or a partially empty sella; most were referred
for surgery or radiotherapy.

Cryosurgery has been performed on patients selected by the
same criteria as for 90Y implantation.26 Again the response is
rapid, but in the two studies which compared cryosurgery and
surgical hypophysectomy, surgical excision was more effective
in producing remission and fewer patients required replace-
ment treatment.27 28

Transfrontal surgery, which carries a high morbidity,29 is
now reserved for those few patients with large tumours
extending well above the fossa or laterally. The transsphenoidal
approach introduced by Cushing30 was revived by Guiot and
his associates,3' who, with Hardy and Wigser,32 adopted the
image intensifier and operative microscope to allow selective
removal of microadenomas. This route is also ideal for large
tumours extending down into the sphenoidal sinus and for
those which extend upwards but prolapse into the fossa at
operation. Since 1975 results of transsphenoidal surgery in
547 patients have shown a reduction of growth hormone
concentration to less than 10 mU/l in 348 (64%). The largest
series33 refers to 152 patients, gathered from several centres in
the Federal Republic of Germany, in whom normal growth
hormone values were recorded six months after operation in
82. There were no deaths and few complications-leak of
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cerebrospinal fluid in four, meningitis in four, and partial
visual field defect in one. Twenty four patients developed
hypopituitarism.
Where the report gives specific surgical details the results of

selective and total hypophysectomy may be compared. One
group recorded growth hormone values of less than 10 mU/l
in 47 of 53 patients directly after selective adenectomy with no
change in pituitary function in 37, improvement in 14, and
partial deficit in two,34 and another claimed similar success in
63 of 67 patients with preservation of pituitary function in 57
of them.35 Where the deliberate policy was total hypophysec-
tomy for all patients suitable for surgery, one report quoted
growth hormone values below 10 mU/l in 39 of 59 patients
with complete hypopituitarism in 13 patients,36 and another
group found the same result in 27 of 35 patients with hypo-
pituitarism in 13 patients.37

Restoration of growth hormone values to normal is less
common after total hypophysectomy because of inclusion
of larger tumours (greater than 10 mm diameter), for which
surgery is generally less successful.35 Surgeons who advocate
total hypophysectomy maintain that, even with modern
equipment, all tumour tissue cannot be removed with certainty
by conservative excision. This view is shared by several
authors.28 36 38 In a detailed report by Wrightson,39 tumour
tissue was found to be soft because of its high cellular content
but areas indistinguishable by their consistency from normal
gland might contain tumour. He also found that no recognis-
able border might exist between normal and tumour tissue or
that tumour cells might be present beyond any apparent plane
of cleavage. The dura mater from the tumour bed was invaded
in more than half of the cases examined. Similar microscopic
features were reported by Giovanelli and his colleagues, who
performed total hypophysectomy on most oftheir patients.38

Pituitary tumours grow slowly, so that the incidence of
recurrence after selective adenectomy will not be known for
years. One of the authors quoted here35 found recurrence
within one and a half to four years in four of 46 patients, all of
whom had normal growth hormone values after operation.
Also Arafah and his coworkers40 identified and removed an
adenoma in 27 of 28 patients with acromegaly, and three to six
months later growth hormone values were normal in 20; but
three out of seven patients with normal growth hormone
concentrations but persistently abnormal dynamic responses
relapsed within one year. Our own experience is that there has
been no recurrence in 27 patients followed up for four to 15
years after total hypophysectomy.37 We therefore favour this
radical approach to surgical treatment of acromegaly and
consider radiotherapy to be essential if growth hormone
activities remain high after hypophysectomy or when the
growth hormone concentration is normal but abnormal
dynamic responses persist.

Bromocriptine given alone restores the growth hormone
value to normal in relatively few patients. Wass and his
colleagues reported growth hormone of less than 10 mU/l in
only 15 of 73 patients (20%) despite objective improvement in
most.41 The basis of this discrepancy is not known, but
interestingly patients who do respond to this drug are more
likely to have simultaneous increase of both growth hormone
and serum prolactin concentrations before treatment is given.42
In two patients with acromegaly in whom there was x ray
evidence of shrinkage of pituitary tumour hyperprolactinaemia
was present.43 Patients who respond are obliged to take
frequent daily doses of this expensive drug indefinitely, but
possibly more potent dopamine agonists will soon replace it.
Bromocriptine is used to complement radiotherapy, taking
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advantage of its rapid action, and for patients in whom surgery
has either failed or is refused. It is probably the treatment of
choice for mild acromegaly, particularly when the patient is
old or otherwise unwell.

For most patients, however, surgery is the treatment of
choice for acromegaly and should be performed early to ensure
the best chance of success. Future generations of computed
tomography scanners will improve precision in locating

tumours,44 but continued documentation of the experience of
those who manage patients with this lethal disease is still
required to determine optimal treatment.

J P THOMAS
Consultant Physician,
University Hospital of Wales,
Heath Park,
Cardiff CF4 4XW

1 Alexander L, Appleton D, Hall R, Ross WM, Wilkinson R. Epidemiology
of acromegaly in the Newcastle region. Clin Endocrinol (Oxf) 1980;12:
71-9.

2 Wright AD, Hill DM, Lowy C, Fraser TR. Mortality in acromegaly.
Q 7 Med 1970;39:1-16.

3 Hunter WM, Greenwood FC. A radio-immunoelectrophoretic assay for
human growth hormone. Biochem J 1962;85:39-40.

4 Thompson RG, Rodriguez A, Kowarski A, Blizzard RM. Growth
hormone: metabolic clearance rates, integrated concentrations, and
production rates in normal adults and the effect of prednisone. 7 Clin
Invest 1972;51:3193-9.

5 Herington AC, Jacobs LS, Daughaday WG. Radioreceptor and radio-
immunoassay quantitation of human growth hormone in acromegalic
serum: overestimation by immunoassay and systemic differences
between antisera. J Clin Endocrinol Metab 1974;39:257-62.

6 Mims RB, Bethune JE. Acromegaly with normal fasting growth hormone
concentrations but abnormal growth hormone regulation. Ann Intern
Med 1974;81:781-4.

7 Clemmons DR, Van Wyk JJ, Ridgway EC, Kliman B, Kjellberg RN,
Underwood LE. Evaluation of acromegaly by radioimmunoassay of
somatomedin-C. N Engl J Med 1979;301 :1138-42.

8 Stonesifer LD, Jordan RM, Kohler PO. Somatomedin C in treated
acromegaly: poor correlation with growth hormone and clinical response.
Jf Clin Endocrinol Metab 1981 ;53:931-4.

9 Daughaday WH. New criteria for evaluation of acromegaly. N EnglJ7 Med
1979;301 :1175-6.

10 Quabbe H-J. The endocrinology of GH secreting microadenomas. In:
Giovanelli MA, Faglia G, Mcleod RM, eds. Pituitary microadenomas.
London: Academic Press, 1980:229-45.

1 Liuzzi A, Chiodini PG, Botalla L, Cremascoli G, Silvestrini F. Inhibitory
effect of L-dopa on GH release in acromegalic patients. 7 Clin Endocrinol
Metab 1972 ;35 :941-3.

12 de Camilli P, Tagliabue I, Paracchi A, Faglia G, Beck-Peccoz P, Giovanelli
M. In vitro study on the release of GH by fragments of GH-producing
human pituitary adenomas. In: Fahlbusch R, von Werder K, eds.
Treatment of pituitary adenomas. Stuttgart: Thieme, 1978:172-8.

13 Hoyte KM, Martin JB. Recovery from paradoxical growth hormone
responses in acromegaly after transsphenoidal selective adenomectomy.
J Clin Endocrinol Metab 1975;41 :656-9.

14 McLachlan MSF, Wright AD, Doyle FH. Plain film and tomographic
assessment of the pituitary fossa in 140 acromegalic patients. BrJ Radiol
1970;43 :360-9.

15 Swanson HA, du Boulay G. Borderline variants of the normal pituitary
fossa. Br J Radiol 1975;48:366-9.

16 Raji MR, Kishore PRS, Becker DP. Pituitary microadenoma: a radio-
logical-surgical correlative study. Radiology 1981;139:95-9.

17 Kazner E, Fahlbusch R, Lanksch W, et al. Computerized tomography
in diagnosis and follow-up of pituitary adenomas. In: Fahlbusch R,
von Werder K, eds. Treatment of pituitary adenomas. Stuttgart: Thieme,
1976:101-13.

18 Eastman RC, Gorden P, Roth J. Conventional supervoltage irradiation is
an effective treatment for acromegaly. J Clin Endocrinol Metab 1979;48:
931-40.

I9 Lawrence AM, Pinsky SM, Goldfine ID. Conventional radiation therapy
in acromegaly. Arch Intern Med 1971;128:369-77.

20 Atkinson AB, Allen IV, Gordon DS, et al. Progressive visual failure in
acromegaly following external pituitary irradiation. Clin Endocrinol (Oxf)
1979 ;10 :469-79.

21 Linfoot JA, Nakagawa JS, Wiedemann E, et al. Heavy particle therapy:
pituitary tumours. Los Angeles Neurol Soc Bull 1977;42:175-89.

22 Kjellberg KN, Kliman B. Treatment of acromegaly by proton hypo-
physectomy. In: Morley TP, ed. Current controversies in neurosurgery.
Philadelphia: W B Saunders Co, 1976:392-410.

23 Braunstein GD, Loriaux DL. Proton-beam therapy. N EnglJf Med 1971;
284:332-3.

24 Wright AD, Hartog M, Palter H, et al. The use of yttrium 90 implantation
in the treatment of acromegaly. Proceedings of the Royal Society of
Medicine 1970;63:221-3.

25 Cassar J, Doyle FH, Banks LM, Jadresic A, Mashiter. K, Joplin GF.
Interstitial pituitary irradiation with 90Y for the treatment of acromegaly.
A reappraisal. Acta Endocrinol (Copenh) 1981 ;96:295-300.

26 Seymour RJ, Levin S, Tyrell B, Forsham PH. Long-term results of
cryohypophysectomy for the treatment of acromegaly. In: Fahlbusch
R, von Werder K, eds. Treatment of pituitary adenomas. Stuttgart:
Thieme, 1978:253-61.

27 Teasdale G, Grossart KWM, Miller JD. Comparison of cryosurgery and
microsurgery in the management of acromegaly. In: Fahlbusch R, von
Werder K, eds. Treatment of pituitary adenomas. Stuttgart: Thieme,
1978:280-4.

28 Kondo A, Handa H, Matsumura H, Makita Y. Operative treatments for
acromegaly: comparison of transsphenoidal cryogenic and micro-
surgical hypophysectomy. Neurol Med Chir (Tokyo) 1979;19:683-93.

29 Ray BS, Horwith M, Mautalen C. Surgical hypophysectomy as treatment
for acromegaly. In: Astwood EB, Cassidy CE. Clinical endocrinology.
Vol 2. New York: Grune and Stratton, 1968:93-101.

30 Cushing H. Partial hypophysectomy for acromegaly: with remarks on the
function of the hypophysis. Ann Surg 1909;50:1002-17.

31 Guiot G, Rougerie J, Brion S, et al. L'utilisation des amplificateurs de
brilliance en neuro-radiologie et dans la chirurgie stereotaxique. Ann
Chir 1958;34:689-95.

32 Hardy J, Wigser SM. Transsphenoidal surgery of pituitary fossa tumors
with televised radiofluoroscopic control. J Neurosurg 1965;23:612-9.

33 Quabbe H-J. Treatment of acromegaly by trans-sphenoidal operation,
90-yttrium implantation and bromocriptine: results in 230 patients.
Clin Endocrinol (Oxf) 1982;16:107-19.

34 Hardy J, Somma M, Vezina JL. Treatment of acromegaly: radiation or
surgery. In: Morley TP, ed. Current controversies in neurosurgery.
Philadelphia: W B Saunders Co, 1976:377-91.

35 Kautzky R, Ludecke D, Nowakowski H, et al. Transsphenoidal operation
in acromegaly. In: Fahlbusch R, von Werder K, eds. Treatment of
pituitary adenomas. Stuttgart: Thieme, 1978:219-25.

36 Williams RA, Jacobs HS, Kurtz AB, et al. The treatment of acromegaly
with special reference to trans-sphenoidal hypophysectomy. Q J Med
1975 ;44 :79-98.

37 Richards SH, Thomas JP. Treatment of acromegaly by transethmoidal
hypophysectomy. Q J Med 1980 ;49 :21-31.

38 Giovanelli M, Gaini SM, Tomei G, et al. Transsphenoidal microsurgery
of hypersecreting pituitary tumours. In: Fahlbusch R, von Werder K,
eds. Treatment of pituitary adenomas. Stuttgart: Thieme, 1978:272-9.

39 Wrightson P. Conservative removal of small pituitary tumours: is it
justified by the pathological findings ? 7 Neurol Neurosurg Psychiatry
1978;41 :283-9.

40 Arafah BM, Brodkey JS, Kaufman B, Velasco M, Manni A, Pearson OH.
Transsphenoidal microsurgery in the treatment of acromegaly and
gigantism. J Clin Endocrinol Metab 1980;50:578-85.

41 Wass JAH, Thorner MO, Morris DV, et al. Long-term treatment of
acromegaly with bromocriptine. Br MedJt 1977;i:875-8.

42 Lamberts SWJ, Kruseman ACN, Stefanko SZ. The role of prolactin in
the inhibitory action of bromocriptine on GH secretion in acromegaly.
Abst Endoc Society 64th Annual Meeting S Francisco June, 1982:85.

43 Wass JAH, Thorner MO, Charlesworth M, et al. Reduction of pituitary-
tumour size in patients with prolactinomas and acromegaly treated with
bromocriptine with or without radiotherapy. Lancet 1979 ;ii:66-9.

44 Taylor S. High resolution computed tomography of the sella. Radiol Clin
North Am 1982;20:207-36.

 on 24 M
ay 2023 by guest. P

rotected by copyright.
http://w

w
w

.bm
j.com

/
B

r M
ed J (C

lin R
es E

d): first published as 10.1136/bm
j.286.6362.330 on 29 January 1983. D

ow
nloaded from

 

http://www.bmj.com/

