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Abstract

A case of testicular regression syndrome was reported. The patient was an 18 year old
girl presenting with primary amenorrhoea. Physical examination revealed normal female external
genitalia and underdeveloped secondary sexual characteristics. Hormonal profile indicated gonadal
failure. Chromosome analysis revealed 46,XY karyotype. Diagnostic laparoscopy demomstrated
undeveloped internal genital organs. Remnants of epididymis, vas deferens and seminiferous tubule
were uncovered during exploratory laparotomy. Ontogeny of sexual differentiation and pathoge-
nesis of testicular regression syndrome were reviewed and discussed.
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Embryonic testicular regression syndrome
is a group of disorders characterized by 46, XY
karyotype, abnormal sexual differentiation and lack
of gonadal tissue at the time of birth(1). It is not a
common disorder. The case presented here is the
second case in Siriraj Hospital, whereas, the first
case was reported more than 10 years ago(2).

Previous investigators have suggested that
this condition results from disappearance of testes
at a critical stage in development(3). In consequence,

the disappearance of testes affects the development
of external and internal genital organs. The clinical
features depend on the gestational age when testes
disappear(4-6). They may be (1) female with normal
external and internal genital organs like pure gonadal
dysgenesis except that no dysgenetic gonads are
found, (2) female with ambiguous genitalia but with-
out internal genital organs, (3) male with micropenis,
normal sexual ducts but without testes or (4) male
with normal genitalia and sexual ducts but without
testes.
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It is believed that the causes of testicular
disappearance might be vascular accident(7) or
causative agents such as some viral infection that
occurred during the critical stage. In addition, there
is evidence that this disorder is part of the clinical
spectrum of 46,XY gonadal dysgenesis and that
genetic basis plays a role in this condition(3). In
other words, it is not simply disappearance of nor-
mal testes or of the testis-to-be gonads. Thus, the
clinical features can vary and may not fit typically
with those 4 features mentioned in the previous
paragraph.

Our case supports the evidence that this
condition is not simply a disappearance of testes.

CASE REPORT

An 18-year-old girl, V.A. (HN 176261-34),
presented with primary amenorrhoea. She did not
develop secondary sexual characteristics. She had
no episodes of undue stress, strenuous exercise or
weight change. She had normal eye sight, no chronic
headache, and no history of head injury. She did not
have cyclic abdominal pain. Her past medical his-
tory was uneventful. There were no apparent gene-
tic or communicable diseases in the family. She
was the sole daughter in her family. All of her 6
brothers were in good health. To her mother's know-
ledge, she and her husband were not relatives.

Physical examination revealed a healthy
young woman with normal intelligence. The vital
signs were normal. Her general appearance did not
have any stigmata suggesting any syndrome. Her
height was 154 cm; span was 156 cm; weight was
47.7 kg. There were no hirsutism or thyromegaly.
Cardiopulmonary and abdominal examinations were
within normal limit. External genitalia revealed
poorly developed secondary sexual characteristics;
breasts were in Tanner stage B2 and pubic hair was
in Tanner stage P2. No abnormal mass was palpated
at the inguinal region or genital area.

Pelvic examination revealed normal female
infantile genitalia, intact hymenal ring and 2-inch-
depth vaginal canal. No uterus was palpable on both
pelvic and rectal examination.

Laboratory investigation revealed a hypo-
estrogenic stage maturation index on pap smear from
vaginal mucosa. Karyotype was 46,XY using peri-
pheral lymphocytes culture with G-banding. The Y
chromosome in all 30 metaphase lymphocytes
appeared to be morphologically normal.
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, Hormonal study using radioimmunoassay
reported FSH 64 mIU/ml, LH 21 mIU/ml TSH 0.5
uU/ml and Prolactin 12 ng/ml.

Transabdominal pelvic ultrasonography
demonstrated no gonads or uterus in the pelvic
cavity.

Chest X-ray was in normal limits. No
abnormality in the urinary system was demonstrated
in the intravenous pyelogram. Bony structures
showed no abnormality in the radiological exami-
nation.

Diagnostic laparoscopy revealed undeve-
loped internal genital organs. No definite gonad could
be seen either in normal or abnormal location. Since
the patient had Y chromosome and no gonad could
be demonstrated via these means, exploratory lapa-
rotomy was considered.

During operation, a small tubular-like struc-
ture, measuring 0.5x0.5x2 cm was palpated at the
posterior wall of the bladder which was dissected.
Both inguinal canal were explored: no evidence of
gonadal tissue was found. The retroperitoneal space
was explored up to the lower pole of both kidneys:
no gonadal tissue was found.

Histopathology of step sections of the tubu-
lar structures showed a muscular tubular structure in
one slide, multiple smaller muscular tubular struc-
tures lying in groups suggesting tortuousity of the
structure in the other slide. They were compatible
with vas deferens and epididymis respectively (Fig.
1). Interestingly, there was a section which showed
a group of tiny thin wall tubular structures lined
with clear columnar cells that were consistent with
Sertoli cells. The structure was compatible with
seminiferous tubules (Fig. 2).

After operation, the patient received 0.625
mg conjugated equine estrogen daily as a replace-
ment therapy. She has been followed-up every 6
months for 6 years since her operation. Her secon-
dary sexual characteristics developed to stage B4
and P3. No gonadal tumor has developed yet.

DISCUSSION

In sexual differentiation, genetic sex begins
at the conception but the differentiation does not
occur until approximately 7 or 8 weeks of gestational
age in the embryo with or without Y chromosome
respectively(4).

In the presence of the Y chromosome, the
testicular determining factor (TDF) is produced
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Fig. 1. Histopathology of the patient shows

epididymis.

Fig. 2.

Histopathology of the patient shows Sertoli
cells in seminiferous tubule.

from TDF gene, which is later known to be sex
determining region Y (SRY) gene(8). Apart from the
Y chromosome (or more exactly SRY gene), there
are other genes on autosome that are demonstrated
to have testicular determination(9). Consequently,
bipotential gonads develop to be testes. The deve-
loping testes secrete two hormones, mullerian inhi-
biting substance (MIS) from Sertoli cells and tes-
tosterone (T) from Leydig cells. MIS inhibits the pro-
liferation of mullerian ducts thus, the development
of a uterus, fallopian tubes and the upper part of the
vagina are impossible. This process begins at 7-8
weeks and are complete by early second trimes-
ter(3:4). T induces the proliferation of wolffian ducts
which will develop to be epididymis, vas deferens
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and seminal vesicle. Enzyme 5-o reductase in peri-
pheral tissues converts T to dihydrotestosterone
(DHT) which promotes masculinization of the
external genitalia. These latter two processes begin
at 10 weeks and are complete by 16-17 weeks of
gestation(10),

In the absence of the Y chromosome, the
bipotential gonads automatically develop to ovaries
with an exception in the embryo with an abnormal
X chromosome that the gonads may be dysgenesis.
Without MIS, the mullerian ducts develop to a
uterus, fallopian tubes and upper part of the vagina.
Without T, Wolffian ducts are degenerated. Without
DHT, external genitalia automatically develops to
be female genitalia.

The sexual differentiation of embryos does
not always follow the rule. There have been occa-
sional reported cases of sex reversal XY female and
XX male. The pathogenesis in some but not all cases
of XX male could be explained that the SRY gene--
the gene that should be present normally on the
short arm of the Y chromosome--was present in such
cases. The pathogenesis in the more common XY
female cases could vary on any step of male sexual
development, i.e. agenesis of gonads (agonadism),
nonfunctioning dysgenetic gonads (gonadal dys-
genesis), disappearance of gonads or testes during
late embryo or early fetal life (embryonic testicular
regression), absence of normal androgen receptor
(androgen insensitivity or testicular feminization),
or absence of 5-ot reductase enzyme.

In this case, there is evidence that the
testes did exist during the developmental period.
The residual seminiferous tubule--a Sertoli cell
lining tubular structure as shown in the pathological
sections--confirmed the existence of testicular tissue
but it had no function in her adolescent age since
there was no spermatogenesis in the tubule, not
enough androgen secretion for virilization and not
enough inhibin for suppression of gonadotropins.
The absence of mullerian derived structures sug-
gest that the Sertoli cells must normally function
secreting MIS to at least 14 weeks of gestation(3).
The residuals of epididymis and vas deferens sug-
gest that at least one testis must function secreting T
for some time between 10 and 18 weeks of gestation
before regression(3). From the above evidence, the
patient must have had a functioning testis to at least
14 weeks of gestation. By that time, her external
genitalia should have developed to the ambiguous
type or even male pattern, but ironically, she had
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normal female genitalia. Her normal genitalia sug-
gest that the testis might have abnormal function
secreting androgen inadequate for masculinization
of genitalia or she might have 5-o reductase defi-
ciency as an associated defect. With a deficit in this
enzyme, the patient could not produce DHT for
masculinization of the genitalia.

Marcantonio SM et al (1994) introduced a
concept that testicular regression sequence is part of
the clinical manifestation of 46,XY gonadal dysge-
nesis and the cause of this syndrome is related to
mutation in one of the gene(s) that are critical for
the early stage of testis determination or differen-
tiation after the action of TDF. The manifestation in
this patient supports this concept in that the testis is
abnormal prior to its regression but with the labora-
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tory facilities in our institute, we could not prove
whether the patient had a defective SRY gene, 5-a
reductase gene or other genes concerning testis
determination.

In the case of impalpable gonads, laparo-
scopy will be beneficial both for diagnosis and
further management(1 1-13) In this case, the diagno-
sis was done by diagnostic laparoscopy. Further
management is controversial. Is exploratory laparo-
tomy necessary? There are many reports that when
the preoperative laparoscopy revealed absence of
gonads, exploration will be neglected(14.15). In
spite of a negative laparoscopic finding, the sus-
pected gonadal tissue was found in this case. Hence,
the patient pertained risk of a gonadal tumor if the
gonadal tissue was not removed.

(Received for publication on May 30, 1996)
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