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Historical Note

gIaNTS aND CyClOpES

Giant is a term used to describe a legendary hu-
manlike being of great stature and strength. In Greek 
mythology, the giants Cyclopes rebelled against the 
Olympian Gods in a battle that ended in their final 
defeat, this resulting in Olympian sovereignty on 
earth. They initially appeared in Hesiod’s Theogony 
as children of Gaia (Earth) and Uranus (Sky) and were 
described as powerful, savage and fearless beings with 
a single circular eye in the middle of their forehead.1 

The most striking and best known story regarding 
Cyclopes (“Cyclopes” is the plural form of the singu-
lar “Cyclops”) is that of Polyphemus, presented by 
Homer in his epic The Odyssey. In Book IX, Odysseus 
narrates to king Alcinous of Corfu and his court his 
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adventures in the land of the Cyclops: Odysseus and 
his men were eventually captured by one of them, 
Polyphemus, son of Poseidon. Polyphemus, who was 
a cannibal, devoured several of Odysseus’ men. In 
order to escape, they blinded Polyphemus by means 
of a huge pole with a burning tip after getting him 
drunk with sweet wine offered to him by Odysseus 
himself. What is particularly interesting in Homer’s 
narration of the scene is that he—a master of detailed 
descriptions—does not at any point specifically state 
that Polyphemus had one single eye. On the other 
hand, this appears to be implied by the use of the 
singular “we bore the red hot beam into his eye”, 
rather than the plural (eyes).2 

And yet, another impression is given when Homer 
states that the steam produced from the Cyclops’ burn-
ing eye scalded his eyelids and eyebrows (plural): “…
so that the steam from the burning eyeball scalded 
his eyelids and eyebrows”. Escaping from the cave, 
Odysseus and his companions had to face the attack 
of other Cyclopes who, responding to Polyphemus’ 
screams for help, tried to sink Odysseus’ ship as it 
was sailing away by hurling enormous rocks at it 
from the coastal hills.2 

The above raises a very intriguing question: were 
the Cyclopes a product of pure imagination or could 
they represent gigantic humans who also had issues 
with their vision in real life? 
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mEDICal DIFFERENTIal DIagNOSIS 

Extreme growth is defined as a height that is more 
than 2 standard deviations (SD) above the mean of 
the population. Overgrowth may be present at birth 
(macrosomia) and is usually due to constitutional 
factors; maternal diseases such as diabetes can also 
account for large size at birth. Overgrowth condi-
tions such as Beckwith-Wiedemann or Simpson-
Golabi-Behmel syndrome might also be responsible. 
In childhood or adolescence, a variety of endocrine 
(obesity, growth hormone [GH] excess, generalised 
lipodystrophy, glucocorticoid deficiency/resistance, sex 
hormone deficiency/insensitivity) and non-endocrine 
(sex chromosome aneuploidy, Marfan syndrome, ho-
mocystinuria, Neurofibromatosis type 1) conditions 
may be responsible for excessive growth.3-6 

In the case of the Cyclopes, there are three core 
characteristics emerging from the textual evidence 
that could provide us with clues towards establishing 
a differential diagnosis.

First of all, they did not represent isolated cases 
of gigantic creatures; rather, they were described as 
being members of a family—brothers and/or relatives 
living in close proximity—by both Homer and Hesiod. 

Second, their size is so enormous that is beyond 
human standards: Cyclopes are brothers of the Titans 
(gods) in Hesiod’s Theogony and, though mortal, 
are depicted as oversized men by several orders of 
magnitude in The Odyssey. 

Finally, they are characterised by the presence of 
one single circular eye, located in the middle of their 
forehead. However, as mentioned above, available 
descriptions of the Cyclopes are not definite regarding 
the number of their eyes. This therefore allows us to 
interpret the single circular eye as impaired “circular” 
vision. In other words, the Cyclopes could well have 
suffered from a severe impairment of their lateral 
vision in both directions, while their central vision 
would have been relatively normal. A lesion of the 
optic nerve prior to the chiasm would lead to vision 
impairment confined to the affected side, whereas a 
lesion after the chiasm would cause homonymous 
hemianopia (impaired vision of the right or left half 
of the visual field). However, a lesion affecting the 
optic chiasm results in bitemporal hemianopia, that 

is, loss of peripheral vision on both sides with central 
vision preservation. 

Therefore, to medically interpret the case of Cy-
clopes, one must seek out a single cause leading to 
familial tall stature concurrent with vision impairment 
in the form of bitemporal hemianopia. 

Of the aforementioned conditions, only those en-
compassing the oversecretion of GH prior to epiphyseal 
closure (leading to gigantism) as well as lesions in the 
area of the optic chiasm, such as neurofibromatosis 
and familial pituitary adenoma secreting GH, could 
account for such a phenotype.

Neurofibromatosis type 1 (NF1) is an autosomal 
dominant disorder and its hallmark features include 
café au lait macules, freckling and neurofibromas. 
Optic pathway tumors are not infrequent in NF1 and 
usually present with impaired visual acuity and color 
vision or proptosis; however, they may involve the 
optic chiasm and cause bitemporal hemianopia.7 Hypo-
thalamic involvement is possible in that instance and 
usually manifests as precocious or delayed puberty.8 
Nevertheless, excess GH production and markedly 
increased stature has been reported in NF1 patients 
with optic tract tumors.9 Apparently, the concurrence 
of gigantism and bitemporal hemianopia is theoreti-
cally feasible in NF1. However, the possibility of this 
being a consistent finding in a whole series/family of 
patients is extremely small, given that in NF1 optic 
gliomas can occur in any part of the optic pathway 
and those affecting the chiasm are not the commonest. 

A sizeable pituitary tumor may result in bitemporal 
hemianopia due to the close proximity of the pituitary 
gland to the optic chiasm. Furthermore, if this tumor 
is an adenoma overproducing GH that appeared be-
fore epiphyseal closure, the patient will also present 
with extreme growth. Thus, a condition responsible 
for the familial appearance of GH secreting pituitary 
adenomas might provide the link between the myth 
of the Cyclopes and reality. 

The existence of individuals of extraordinary height 
is so compelling that it has engaged the interest of the 
scientific community throughout the centuries, with 
numerous cases having been reported.10 However, 
archaeological findings compatible with extreme 
growth in ancient skeletons are extremely rare. In 
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fact, the first documentation of gigantism in a com-
plete skeleton of the Roman Era was only recently 
published.11 Another case was recently encountered 
by one of our team at a Roman cemetery close to 
today’s Serbian-Romanian border.12

Today, acromegaly is a well understood clinical 
entity caused by GH hypersecretion that leads to 
Insulin-Like Growth Factor 1 (IGF1) hyperproduc-
tion by the liver, resulting in the signs, symptoms and 
complications of the disease. In almost every instance 
(>98% of cases), a pituitary adenoma overproducing 
GH is the cause of acromegaly.13 The vast majority of 
pituitary adenomas occur sporadically. All the same, 
familial cases are increasingly being recognised, with 
a recent estimate being that up to 5% of such tumors 
are familial in origin. Familial pituitary adenomas 
may be part of the well-recognised syndromes of 
Multiple Endocrine Neoplasia Type 1 (MEN1) or 
Carney Complex (CC). Nevertheless, several families 
with members suffering from isolated pituitary tumors 
(lacking the clinical and genetic characteristics of the 
aforementioned syndromes) have been identified. The 
term Familial Isolated Pituitary Adenoma (FIPA) is 
used to describe this novel entity. In addition, more 
recently a defect on the X-chromosome leading to 
isolated gigantism was described; this and/or FIPA 
may be apposite conditions to consider for the diag-
nosis of the Cyclopes.14 

FIPA is an autosomal dominant disease with low 
penetrance, representing approximately 2% of all 
pituitary adenomas. It is defined as the presence of 
pituitary adenomas in two or more related members 
per kindred, in the absence of clinical features or 
mutations associated with MEN1 or CC. More than 
200 families with over 500 affected individuals have 
so far been described in the literature.15 Within the 
same family, patients may have the same (homogenous 
FIPA) or different (heterogeneous FIPA) pituitary 
tumor type. The adenoma subtypes in FIPA patients 
include prolactinoma 37.5%, somatotropinoma 35%, 
non-functioning adenomas 14.5%, somatoprolactino-
mas 6.4%, Cushing disease 2.9%, gonadotropinomas 
2%, plurihormonal tumors 1.2% and thyrotropinomas 
0.5%. FIPA patients are diagnosed 4 to 6 years earlier 
than patients with sporadic pituitary adenomas and 
usually have more aggressive tumors. In particular, 
somatotropinomas appear at an earlier age and are larger 

at diagnosis of FIPA than in the general population.16 

The genetic basis of FIPA was unknown until 2006 
when a Finnish group identified germline mutations in 
the AIP (aryl hydrocarbon receptor interacting protein) 
gene in several families segregating acromegaly and 
prolactinomas.17 AIP belongs to the family of tetratri-
copeptide repeat (TPR) domain-containing proteins. 
The TPR domains mediate intra- and intermolecular 
interactions in many proteins. Inactivating mutations 
in AIP predispose to tumor formation by leading to 
loss of inhibition of cAMP synthesis via alteration 
in the function of an inhibitory G-protein. In AIP-
related tumors, heterozygous germline mutations are 
associated with loss of heterozygosity (LOH) due to 
a “second hit” at the level of tumor DNA. This bial-
lelic inactivation of AIP at the tumor level has led to 
the assumption that AIP acts as a tumor suppressor.17 

To date, about 70 different germline AIP mutations 
have been identified; no somatic AIP mutations have 
been found in pituitary tumors. AIP mutations account 
for only a minority (about 20%) of FIPA kindreds, 
suggesting that the genetic basis of FIPA has only 
partially been revealed.15 

In FIPA patients bearing AIP mutations somatotro-
pinomas and prolactinomas are very frequent, making 
up 90% of cases. In particular, acromegaly patients 
with AIP mutations present at a younger age, suffer 
from larger, more frequently invasive tumors, have 
higher GH levels and show worse response to treat-
ment. Gigantism is also significantly more common 
in the setting of AIP mutations and may be considered 
as a characteristic phenotypic feature of the disease.18 

A novel syndrome of infant-onset pituitary gigan-
tism with a severe clinical phenotype was very recently 
reported for the first time by Trivellin et al. The authors 
have named it X-linked acro-gigantism (X-LAG), as 
it is caused by microduplications on chromosome 
Xq26.3, encompassing the gene GPR101. GPR101, 
which encodes a G-protein-coupled receptor, was 
overexpressed in patients’ pituitary lesions.14 Most 
cases described so far are sporadic, but familial ones 
also exist. Given the early onset and severe clinical 
presentation of the disease in these patients, GPR101 
might be considered as a promising candidate gene 
to explain cases of AIP mutation-negative patients 
with isolated gigantism. 
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As for the case under review, familial gigantism in 
the context of an aggressive pituitary somatotropinoma 
compressing the optic chiasm due to a mutation either 
in AIP or GPR101 seems to be the most likely culprit 
behind the presumed phenotype of the Cyclopes. We 
consider FIPA or X-LAG far more plausible causes 
than MEN1 or CC, as in the latter pituitary tumors, 
and particularly somatotropinomas, are rare (affecting 
less than 10% of patients) and usually appear after 
the second decade of life, rendering the possibility 
of gigantism fairly remote.19,20 

It is noteworthy that the above approach to the myth 
of Cyclops is not unique. Other authors have suggested 
alternative explanations. Bazopoulou-Kyrkanidou 
proposed that the Cyclopes were individuals suffering 
from cyclopia, a congenital malformation characterised 
by the presence of a single eye.21 Cyclopia is the most 
severe form of holoprosencephaly (HPE), which is 
defined as an inadequate or absent midline division 
of the developing forebrain into the cerebral hemi-
spheres. HPE and cyclopia are etiologically heteroge-
neous, resulting from chromosomal defects (trisomies, 
triploidy), gene mutations (involving extracellular 
signalling networks such as Sonic Hedgehog, etc.) 
as well as teratogen exposure.22 However, cyclopia 
has never been associated with extreme growth and 
familial clustering of cases is extremely rare.

In conclusion, a rigorous review of the relevant 
ancient Greek literature in light of up-to-date scien-
tific data strongly indicates that the Cyclopes could 
have been actual humans suffering from a rare and 
extraordinary disease rather than simply mythologi-
cal creatures. Gigantism in the context of FIPA or 
X-LAG caused by mutations known or still to be 
discovered can, if left untreated, even nowadays 
create true giants. 
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