
Introduction

The disease entity characterized by the association of
goiter and exophthalmos was observed in the nineteenth
century by Robert James Graves (1796-1853) in Dublin
and, at the same time, by Carl Adolph von Basedow
(1799-1854) in Merseburg, Germany.

In particular, in 1835 Graves described on the Lon-
don Medical and Surgical Journal, three women with
“continuous and violent palpitations, eyes that were ap-
parently enlarged and, in one of them, a heartbeat that
could be heard even at a distance from the bed “(1).

In 1840, von Basedow described in detail the symp-
toms observed in 1832 on Mr. M.: “hot flashes, profu-
se sweating, in which he found relief by opening the dress
on the chest to rain, wind and sleet, palpitations,
exophthalmos, increased thyroid volume, weight loss and
vomiting undigested food three to four times a day main-
taining, however, a strong appetite. He was sleeping with

open eyes and the bulbs were absolutely healthy and had
a completely full sight”. von Basedow envisaged the hy-
pertrophy of the orbital tissue as the cause of the
exophthalmos (2). The same von Basedow subsequen-
tly defined the association of exophthalmos, palpitations
of the heart, and goiter, as we know it today, as “the triad
of Mersenburg”, and in 1848 published the results of an
autopsy of a patient who died of “goggle eye cachexia”.

Case-study

Over the last five years, in 429 patients affected by
thyroid disease, we have observed 57 cases (13.3%) of
Graves’ disease. Of these 44 (77.2%) were females and
the remaining 13 (22.8%) were males. In addition, 26
cases (45.6%) were patients aged between 17 and 30 yr,
14 cases (24.6%) were between 31 and 40 yr, 11 cases
(19.3%) between 41 and 50 yr, and 6 cases (10.5%)
between 51 and 62 yr (Table 1). In 21 patients, a fa-
miliarity for thyroid disease was documented, and seven
of them showed familiarity for Graves’ disease. In all pa-
tients, the diagnosis of hyperthyroidism was done fol-
lowing an accurate morphological and functional eva-
luation of the thyroid gland. Consequently, all patients
underwent medical treatment with anti-thyroid drugs,
often associated with beta-blockers. This treatment, con-
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tinued for a time ranging from 4 to 24 months, allowed
to reach the euthyroidism condition in all patients. Howe-
ver, as verified by medical examination and periodic hor-
monal assays, several of them had hyperthyroidism re-
lapses. The latter occurred only once in 16 patients, 2
times in 11 patients and 3 times in 5 patients (Table 1).

In all patients, often at the first instrumental eva-
luation, the presence of nodules within the gland was ob-
served. In particular, the nodules were present only in
one lobe in 71.9% of cases (41 patients), and in both lo-
bes in the remaining 28.1% of cases. Five patients showed
the presence of nodules suspicious of malignancy, whi-
ch was later confirmed by preoperative cytological exa-
mination and, following thyroidectomy, by histology. In
48 patients (84.2%), all relevant symptoms of Graves’
disease were present, including an impressive exophthal-
mos. In 11 patients (19.29%), a massive increase in the
gland volume was evident, in most cases limited to one
lobe and with tendency of the gland to intrathoracic de-
velopment. We performed total thyroidectomy only in
euthyroid patients as follows: Kocher’s cervicotomy, ope-
ning the median raphe of the prethyroid muscles and their
divergence, ligation of vascular pedicles near the pa-
renchyma, removal of the gland prior identification and
respect of inferior laryngeal nerves and parathyroid, hae-
mostasis and, after affixing the drainages, reconstruction
of the various planes. In any case, the surgical procedure
was preceded by treatment with Lugol’s solution, whi-
ch generally produced no increase in intra- and post-ope-
rative bleeding, limited to 130-200 ml. Only one patient,
three hours after the end of surgery, showed significant
bleeding and malfunction of the drainage under moderate

forced suction. This led us to review the thyroid bed, whe-
re, however, there was no evidence of any hemorrhagic
source, and to relocate another drainage after removal
of some blood clots. The drainages were always remo-
ved within 48 hours after surgery, and patients were di-
scharged in the third day or, for 13 cases in which a sli-
ght decrease in calcium serum levels was noticed and
promptly corrected, in the fourth day. We did not ob-
serve major clinical signs related to laryngeal nerve injury.
Only in 7 cases we observed a paralysis of one vocal cord
with slight narrowing of the breathing space, which re-
solved, with total functional reintegration, within a cou-
ple of months. Substitution therapy with L-thyroxine was
started in escalating doses, and modulated according to
FT3, FT4 and TSH serum levels. The ophthalmopathy
present in 48 of our patients showed a clear regression
in 81.3% of them (39 cases) and the remaining 18.7%
(9 cases) showed a significant improvement. 

All thyroids removed, of variable weight comprised
between 78 and 250 g, were subjected to histological exa-
mination, which documented the presence of parenchyma
with micro-medium follicles with irregular margins, pseu-
dopapillary focal hyperplasia and interstitial lymphocy-
tic infiltrates. These histo-pathological findings agreed,
in cases where it had been previously performed, with
the results of cytology, showing medium-high cell den-
sity, thyrocytes with moderate nuclear asymmetry and
occasional regressive phenomena in single cells or cell-
aggregates. The background included fibrous bands and
abundant fluid colloid.

In five patients for which pre-operative cytological
evaluation reported the presence of cells suspicious of ma-

TABLE 1 - PATIENT'S PARAMETERS AND CLINICAL FEATURES.

Age range (yr) 17-30  31-40     41-50  51-62

Number of patients (percentage) 26 (45.6%) 14 (24.6%) 11 (19.3%) 6 (10.5%)

Gender

Females 44 (77.2%) 24 13 4 3

Males 13 (22.8%) 2 1 7 3

Relapse, n

1  (28.07%) 7 9 - -

2  (19.29%) - 2 8 1

3  (8.77%) - - - 5

Nodularity

1 lobe (71.9%) 32 9 - -

2 lobes (28.1%) 3 5 6 2

Ophthalmopathy (84.21%) 21    13    9    5      

Symptomatic goiter (19.29%)                     - - 7 4

Neoplastic degeneration (8.77%) - 2 3 -
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lignancy, the histological examination confirmed the dia-
gnosis of papillary thyroid carcinomas.

Discussion

The etiology of what in Europe is commonly called
Basedow disease remained unknown until 1958, when
McKenzie proved the presence in patient’s blood of a
long-acting thyroid stimulator (LATS), thus laying the
hypothesis that it was an autoimmune disorder (3). La-
ter, in 1965, Adams proposed the idea that the LATS was
an antibody against a thyroid gland component,
strengthening the beliefs, still accepted in our days, on
the autoimmune pathophysiology of the Basedow-
Graves’ disease (4).

Like for other autoimmune diseases, it is not yet clear
what causes the production of immunoglobulins direc-
ted against normal components of the organism. One
etiopathogenetic hypothesis involves the Coksackie B vi-
rus and the HTLV-II (human T-lymphotropic virus type
II) that would act as a trigger for autoantibody production
and T lymphocytes activation in individuals carrying mu-
tations in the alleles HLA 6q21.3, CTLA4 2q33 and
TSHr 14q31 (5, 6).

The Basedow-Graves’ disease, most common in
women, is held responsible for 60-80% of all cases of hy-
perthyroidism (7). The most common symptoms com-
plained by patients are nervousness, palpitations, heat
intolerance, increased sweating, easy fatigue and weight
loss (8). In accordance with the clinical picture, patients
show increased thyroid volume associated with tachy-
cardia, tremors, hot skin and exophthalmos. Sometimes,
especially in patients over age 50, atrial fibrillation may
occur. From the anatomo-pathological point of view, the
thyroid, beside increased volume, shows congestion and
increased consistency. Usually there are no nodules, even
if most patients affected by autoimmune thyroid disea-
se reach the surgeon after prolonged periods of treatment
with thyrostatic drugs that may determine the appearance
of nodules because of parenchymal hyperstimulation due
to reactive TSH increase.

The diagnosis of Basedow-Graves’ disease stems from
the combination of abnormalities in biochemical analy-
sis, such as decreased TSH in concomitance with increased
FT4 and FT3 serum levels and extra-thyroid manifesta-
tions of Graves’ disease, such as dermopathy and
ophthalmopathy. The thyroid scan may be useful,
showing a high radioiodine uptake that reflects the in-
creased accumulation and organification of iodine. In ad-
dition, the determination of autoantibodies against the
TSH receptor may help the diagnosis of Graves’ disea-
se, although its usefulness is controversial (9).

For the treatment of hyperthyroidism caused by this
disease, several therapeutical options are available, in-

cluding administration of thyrostatic drugs, radioacti-
ve iodine or surgical removal of the gland. Medical the-
rapy, which is the treatment of choice for the european
schools of endocrinology, is based on the use of two drugs:
methimazole and propyl-thiouracil. Both inhibit iodi-
ne organification and coupling of the iodothyronine re-
sidues, thus hampering thyroid hormone synthesis.
Furthermore, the propyl-thiouracil inhibits the conversion
of T4 to T3. Nevertheless, both drugs appear to be equi-
valent in terms of efficacy (10, 11). For the majority of
patients the euthyroidism condition is achieved after 6
weeks of treatment, and for almost all patients after 3
months. However, the therapy must be continued for a
longer period (1-2 yr) in order to obtain a long-term re-
mission. Despite that, a recurrence of symptoms may oc-
cur, and predictors of non-remission include male gen-
der, massive goiter, severe hyperthyroidism with eleva-
ted T4 and T3 serum levels, and previous disease relapse(s)
(12, 13).

Radioactive iodine, used for the first time in 1940 by
Hertz and Roberts at the Massachusetts General Hospital
for the treatment of hyperthyroidism, may represent, in
some patients, a safe and effective therapeutic approa-
ch characterized, however, by a long period of latency
before the benefits can be appreciated (14). Of course,
pregnancy and lactation are absolute contraindications
to the use of radioactive iodine. 

Despite the effectiveness of medical and radioiodi-
ne therapies, surgical treatment retains a clearly defined
role, and also in the United States, where in the past was
reserved to few selected cases, is recovering interest (15-
19). On the other hand, surgery is a viable alternative
to other therapeutical approaches only if it can guaran-
tee the required functional results along with a minimum
risk of complications (20). Today thyroidectomy can be
considered a relatively safe procedure recommended in
presence of large goiters causing compressive and/or pain-
ful symptoms.

The occurrence of a palpable nodule in patients with
Basedow-Graves’ disease is often associated with an in-
creased incidence of cancer (21, 22). For this reason, and
in view of the greater aggressiveness of thyroid cancer in
these patients, reported by several authors, the surgical
option should be seriously considered, especially in case
of pre-operative cytological analysis suggestive of mali-
gnancy (23). In addition, a previous history of irradia-
tion in the head-neck area constitutes an indication to
surgical treatment, as a significant increase of cancer in-
cidence in these patients has been demonstrated. In ad-
dition, for some endocrinologists the surgical treatment
should be preferred in younger patients, compared to the
older ones (24). This because of the lower rates of cure
or remission of symptoms in patients younger than 40
yr, treated either with thyrostatic drugs or with radioactive
iodine. This is particularly true for very young patients,
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such as teenagers, in whom the medical treatment fails
in about 80% of cases. This may also apply to male pa-
tients affected by Graves’ disease, which show a lower rate
of remission after radioactive iodine or medical therapy
compared to the female population (47% vs 74 %) (25).

Also with regard to pregnancy, surgery is the best op-
tion for women who want a child and do not want to
wait. In fact, it is worth to mention that after drug treat-
ment, because of the high rate of relapse in the first few
months, or after radioiodine exposure, potentially
harmful for the fetus, it is essential to wait at least six
months. Similarly, an ongoing pregnancy poses addi-
tional problems. In this condition, in fact, there is an
absolute contraindication to radioactive iodine, while
thyroidectomy should be taken into consideration
only in those women where the hyperthyroidism is not
well controlled by the use of the medical therapy. In such
conditions, the optimum period for thyroidectomy is
after the first trimester of pregnancy to prevent the theo-
retical risk of miscarriage during the first trimester (26).
Traditionally, breastfeeding of women under medical the-
rapy with thyrostatic drugs has always been discoura-
ged, although some recent studies claim that it is com-
pletely safe (27). In addition, treatment with radioac-
tive iodine can cause problems as iodine may be secre-
ted in breast milk up to 8 weeks after the last admini-
stration. Therefore, also in lactating patients surgery ap-
pears to be the best option, allowing them to continue
breastfeeding.

In the past, the presence of exophthalmos was con-
sidered a contraindication to thyroidectomy because it
was thought to worsen following surgery. However, in
1988 Blichert-Toft paved the way for a new vision de-
monstrating an improvement of the exophthalmos in all
patients after total thyroidectomy (28). Similar obser-
vations were later reported by Razack in 1997 and by Bor-
relli in 2000 (29, 30).

Finally, it should be included among the indications
for surgery patient’s will who, after appropriate and de-
tailed information and by virtue of their personal
needs, can exercise a legitimate choice (31, 32). In par-
ticular, for some patients surgery may be preferred sin-
ce it can guarantee brilliant results in shorter times, with

respect to medical and radio-metabolic treatments for
which much longer periods are required. Others patients
are inclined to ask surgical intervention because they are
reluctant to radioactive iodine treatment due to their fear
of radiation exposure.

Whatever the indication, it is imperative to achieve
a euthyroid condition before surgery. This can be ac-
complished with a proper pre-operative preparation of
the patients through medical therapy. Importantly,
beta-blockers are frequently co-administered to control
tachycardia, tremor and anxiety, and to avert any post-
operative thyrotoxic crisis.

Some authors, in order to decrease the vasculariza-
tion of the gland and to facilitate its removal, have pro-
posed the administration of Lugol’s solution in the week
before surgery.

Conclusions

Around the world, despite the effectiveness of me-
dical and radioactive iodine treatments, surgery is
playing an increasing and important role in the therapy
of Basedow-Graves’ disease.

At present total thyroidectomy, in spite of a minimum
risk of complications related to this type of surgery, re-
presents a valid alternative to other therapeutical ap-
proaches and capable of providing the required functional
results in a very short time.

Since the objective of the surgical treatment of the
Basedow-Graves’ disease is resolution of the hyperthy-
roidism condition, it becomes clear that a total thyroi-
dectomy, involving a programmed hypothyroidism ea-
sily correctable with oral synthetic thyroid hormone, is
to be preferred to a partial removal of the gland. The lat-
ter, indeed, although leading to the restoration of
euthyroidism, has an unpredictable evolution in the me-
dium-long term. 

Total thyroidectomy, like the subtotal one, is a safe
surgical procedure if done by expert hands, that in ad-
dition to ensure the absence of recurrences, has also a po-
sitive effect on the autoimmune processes responsible for
the disease.

120

M. Barbuscia et al.

1. Graves RJ. Newly observed affection of the thyroid gland in fe-
males. London Med and Surg J. 1835;7:516-7.

2. von Basedow CA. Exophthalmos durch hypertrophie des zell-
gewebes in der augenhohle. Wochenschrift fur die gessamte
heilkunde, Berlin. 1840;28:197-204.

3. McKenzie J. Delayed thyroid response to serum from thyrotoxic
patients. Endocrinology. 1958;62(6):865-8.

4. Adams DD. Pathogenesis of the hyperthyroidism of Graves’ di-
sease. Br Med J. 1965;17(1):1015-9.

5. Chistyakov DA, Savost’anov KV, Turakulov RI, Nosikov VV. Ge-
netic determinants of Graves’ disease. Mal Genet Metab.
2000;7(1-2):66-69.

6. Graves PN, Davies TF. New insights into the thyroid-stimula-
ting hormone receptor. The major antigen of Graves’ disease. En-

References

5 Total_BARBUSCIA.qxp_-  14/07/15  17:04  Pagina 120

© C
IC

 Ediz
ion

i In
ter

na
zio

na
li



121

Total thyroidectomy in Basedow-Graves’ disease treatment: our experience

docrinol Metab Clin North Am. 2000;29(2):267-86.
7. Weetman AP. Graves’ disease. N Engl J Med. 2000;343;17:1236-

48.
8. Alsanea O, Clark OH. Treatment of Graves’ disease: the ad-

vantages of surgery. Endocrinol Metab Clin North Am.
2000;29;4:321-37.

9. Fisher JN. Management of thyrotoxicosis. South Med J.
2002;95(5):493-505.

10. Cooper DS. Antithyroid drugs for the treatment of hyperthy-
roidism caused by Graves’ disease. Endocrinol Metab Clin North
Am. 1998;27(1):225-47.

11. Leech NJ, Dayan CM. Controversies in the management of Gra-
ves’ disease. Clin Endocrinol. 1998;49(3):273-80.

12. Cooper DS. Antithyroid drugs in the management of patients
with Graves’ disease: An evidence-based approach to therapeu-
tic controversies. J Clin Endocrinol Metab. 2003;88(8):3474-
81.

13. Allahabadia A, Daykin J, Holder RL, Sheppard MC, Gough SC,
Franklyn JA. Age and gender predict the outcome of treatment
for Graves’ hyperthyroidism. J Clin Endocrinol Metab.
2000;85(3):1038-42.

14. Hertz S, Roberts A. Radioactive iodine in the study of thyroid
physiology the use of radioactive iodine therapy in Graves’ di-
sease. West J Surg Obstet Gynecol. 1946;54(12):474-86.

15. Bilosi M, Blinquet C, Goudet P, Lalanne-Mistrih ML, Brun JM,
Cougard P. La thiroidectomie subtotale de reduction reste-t-elle
indiquée dans le maladie de Basedow? Ann Chir.
2002;127(2):115-20.

16. Miccoli P, Vitti P, Rago T, Iacconi P, Bartalena L, Bogazzi F, Fio-
re E, Valeriano R, Chiovato L, Rocchi R, Pinchera A. Surgical
treatment of Graves’ disease: subtotal or total thyroidectomy?.
Surgery. 1996;120(6):1020-5.

17. Werga-Kjellman P, Zedenius J, Tallstedt L, Traisk F, Lundell G,
Wallin G. Surgical treatment of hyperthyroidism: a ten year ex-
perience. Thyroid. 2001;11(2):187-92.

18. Witte J, Goretzki PE, Dotzenrath C, Simon D, Felis P, Neubauer
M, Roher HD. Surgery for Graves’ disease: total versus subto-
tal thyroidectomy. Results of a prospective, randomized trial.
World J Surg. 2000;24(11):1303-11.

19. Alsanea O, Clark OH. Treatment of Graves’ disease: the ad-
vantages of surgery. Endocrinol Metab Clin North Am.

2000;29(2):321-37.
20. Palestini N, Grivon M, Carbonaro G, Durando R, Freddi M,

Odasso C, Sisto G, Robecchi A. Surgical treatment of Graves’
disease: results in 108 patients. Ann Ital Chir. 2005;76(1):13-
8. 

21. Callcut RA, Selvaggi SM, Mack E, Ozgul O, Warner T, Chen
H. The utility of frozen section evaluation for follicular thyroid
lesions. Ann Surg Oncol. 2004;11(1):94-8.

22. Chen H, Dudley NE, Westra WH, Sadler GP, Udelsman R. Uti-
lization of fine-needle aspiration in patients undergoing thy-
roidectomy at two academic centers across the Atlantic. World
J Surg. 2003;27(2):208-11.

23. Schussler-Fiorenza CM, Bruns CM, Chen H. The surgical ma-
nagement of Graves’ disease. J Surg Res. 2006;133(2):207-14.

24. Weetman AP. Controversy in thyroid disease. J R Coll Physicians
Lond. 2000;34(4):374-80.

25. Masiukiewicz US, Burrow GN. Hyperthyroidism in pregnancy:
Diagnosis and treatment. Thyroid. 1999;9(10):647-52.

26. Mandel SJ, Cooper DS. The use of antithyroid drugs in pregnancy
and lactation. J Clin Endocrinol Metab. 2001;86(6):2354-9.

27. Levetan C, Wartofsky L. A clinical guide to the management of
Graves’ disease with radioactive iodine. Endocr Pract.
1995;1(3):205-12.

28. Date J, Blichert-Toft M, Feldt-Rasmussen U, Haas V. Lacking
evidence for release of thyroid hormones from circulating thy-
roglobulin during subtotal thyroidectomy. Acta Endocrinol.
1988;117(2):219-24.

29. Razack MS, Lore JM Jr, Lippes HA, Schaefer DP, Rassael H. To-
tal thyroidectomy for Graves’ disease. Head Neck.
1997;19(5):378-83.

30. Bergamini C, Borrelli A, Reddavide S, Borrelli D. Risultati del-
la tiroidectomia totale nel morbo di Basedow. Esperienza per-
sonale di 180 casi. G Chir. 2000;21(4):160-6.

31. Chiovato L, Latrofa F, Braverman LE, Pacini F, Capezzone M,
Masserini L, Grosso L, Pinchera A. Disappereance of humoral
thyroid autoimmunity after complete removal of thyroid anti-
gens.  Am Intern Med. 2003;139(5):346-51.

32. Palit TK, Miller CC III, Miltenburg DM. The efficacy of thy-
roidectomy for Graves’ disease: a meta-analysis. J Surg Res.
2000;90(2):161-5.

5 Total_BARBUSCIA.qxp_-  14/07/15  17:04  Pagina 121

© C
IC

 Ediz
ion

i In
ter

na
zio

na
li




