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Letter to the editor

LiteraL documentation of caLLo: 
a case of femaLe to maLe sexuaL 
transformation described  
by diodorus sicuLus

Diodorus Siculus (Diodoros Sikeliotes) was a 
Greek historian and writer who lived in the 1st cen-
tury B.C. He is renowned for his universal history, 
“Bibliotheca Historica” (Historical Library), in which 
cases of sexual reassignment occurring around his 
time were included.

Among the cases of androgynism gathered by 

Diodorus, the story of Callo (Καλλώ) is among the 
most intriguing ones. The sequence of events was 
described as follows:

“There was an Epidaurian, Callo, who was sup-
posed to be a girl. Now the orifice with which women 
are provided, had in her case no opening, but beside 
the so-called pecten she had from birth a perforation 
through which she excreted the liquid residues. On 
reaching maturity she became the wife of a fellow 
citizen. For two years she lived with him, and since 
she was incapable of intercourse as a woman, was 
obliged to submit to unnatural embraces. Later, a 
tumor appeared on her genitals and because it gave 
rise to great pain a physician was called in. He cut 
into the swollen area, whereupon a man’s privates 
protruded. He took steps to remedy the remaining 
deficiencies. First of all, cutting into the glans he 
made a passage into the urethra, and inserting a 
silver catheter drew off the liquid residues. Then, by 
scarifying the perforated area, he brought the parts 
together Callo laid aside her loom-shuttles and all 
other instruments of woman’s work, and taking in 
their stead the garb and status of a man changed her 
name to Callon”.1
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differentiaL diagnosis  
of the case “caLLo” 

Callo was apparently born with ambiguous or 
female external genitalia. She was thus raised as a 
female during childhood and was married to a man 
close to the time of puberty as was the custom of the 
era. However, Diodorus clearly cites the existence 
of male genitalia appearing after the physician’s 
intervention. We can therefore assume that Diodorus 
described a case of a disorder of sexual development 
(DSD) manifesting as heterosexual puberty.

Differential diagnosis of this case includes an ad-
renal or gonadal virilising tumor, gonadal dysgenesis, 
true hermaphroditism as well as male and female 
pseudohermaphroditism.

Taking into account the evidence provided by the 
writer, we can exclude with certainty the possibility of 
a virilising tumor, as the presence of such tumors for 
a long period without proper treatment is incompat-
ible with life. Although gonadal dysgenesis cannot 
be completely ruled out, it is considered unlikely as 
it rarely arises because of the large amount of andro-
gens needed to provoke the clinical manifestations of 
heterosexual puberty. As for true hermaphrodites, they 
tend to develop female characteristics during puberty 
and this phenotype prevails for the rest of their lives, 
while no case of heterosexual puberty has ever been 
reported in this context. The presence of testes in our 
case allows us to reject female pseudohermaphrodit-
ism (46,ΧΧ DSD).

Therefore, male pseudohermaphroditism (46,XY 
DSD) is the most likely scenario in such cases, as 
patients (who have male gonads) fail to develop 
male sexual characteristics in utero and during child-
hood—when androgen levels are relatively low—and 
present an impressive transformation with rapid de-
velopment of male secondary sexual characteristics 
in puberty due to the presence of high amounts of 
physiologically active androgens. With the assump-
tion that heterosexual puberty has never been reported 
in androgen insensitivity syndrome (AIS), the defect 
probably numbers among the disorders affecting 
androgen synthesis. Among all enzyme deficiencies 
in the steroidogenic pathways, only those of 17β 
hydroxysteroid dehydrogenase (HSD17B3), the en-
zyme converting androstenedione (A) to testosterone 

(T), or 5a reductase type 2, the enzyme converting 
testosterone to dihydrotestosterone (DHT), can lead 
to clinical phenotypes characterized by ambiguous 
genitalia and heterosexual puberty.

5a reductase type 2 is highly expressed in gesta-
tion and is responsible for the production of DHT, 
which is the major determinant of intrauterine male 
external genitalia formation. Therefore, lack of this 
enzyme results in decreased production of DHT and is 
correlated with pronounced ambiguity of the infant’s 
external genitalia, simulating those of a female.2

When 5a reductase type 2 deficient males enter 
puberty, large accumulated amounts of T are converted 
to DHT by 5a reductase type 1, resulting in dramatic 
phenotypic changes. Unlike 5a reductase type 2, 
type 1 is not expressed in utero. An age-dependent 
increase in its expression has been reported, which 
renders its action measurable during puberty and for 
the rest of the individual’s life, thus compensating for 
5a reductase type 2 deficiency.3

Heterosexual puberty in cases of HSD17B3 de-
ficiency is due to isoenzyme HSD17B5. Although 
HSD17B3 converts androstenedione to testosterone in 
the testes, HSD17B5 is responsible for extragonadal 
production of testosterone. Furthermore, there is an 
age-dependent regulatory transcription mechanism 
of HSD17B3 and HSD17B5 isoenzymes, with the 
former decreasing and the latter increasing with age.4 
Hence, HSD17B3 deficiency, besides manifesting less 
striking genital ambiguity, does not lead to notable 
changes during puberty, as androstenedione is a weak 
androgen and HSD17B3 expression is significantly 
repressed during puberty.

surgicaL treatment of caLLo’s genitaL 
ambiguity - association with modern 
sex reassignment surgery 

Due to the rarity of the syndrome, current literature 
regarding 5a reductase type 2 deficiency is sparse. 
In most of the cases, external genitalia do not differ 
from the description of Diodorus.

Surgical correction of ambiguous genitalia in this 
special group of patients depends on the phenotypic 
findings and gender at the time of diagnosis.

For patients raised as females, the age at the time 
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of diagnosis plays a significant role in the course of 
decision making.5

If the diagnosis is made before the child enters 
puberty, gonadectomy and surgical correction of the 
external genitalia are indicated and must be performed 
as soon as possible in order to avoid masculinization. 
Generally, the procedure involves clitorectomy with 
preservation of glandular enervation and blood sup-
ply as well as surgical correction of the urethra and 
urogenital sinus. Moreover, vaginoplasty is essential 
in order to provide the opportunity for a healthy sexual 
life. There are numerous techniques both surgical 
and non-surgical that have been proposed for the 
creation of a neovagina. Appropriate estrogen-only 
Hormone Replacement Therapy must be administered 
to all patients assigned the female gender until the 
50th year of age.5

There are data showing that many patients, initially 
raised as females in whom diagnosis is made after they 
reach puberty, undergo a gender identity change from 
female to male due to the effect of androgens on the 
brain. Long-term careful psychological evaluation is 
essential in order to aid the patient in making a well 
thought-out decision.5 If the male gender is finally 
chosen, as in the case of Callo, the appropriate surgi-
cal correction of the external genitalia is performed. 

concLusion

Diodorus Siculus describes the first recorded sur-
gical repair of a case of heterosexual puberty due to 
either 5a reductase type 2 or HSD17B3 deficiency. 
The surgical procedure performed in Callo does not 
have significant discrepancies from the principles 
of modern surgical management, besides an early 
diagnosis, emphasizing the high scientific standards 
achieved by ancient Greek medicine.
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