
Go nadal dysgenesis and Mullerian agenesis both
are com mon causes of pri mary amenorrhea. Co -

ex is tence of go nadal dysgenesis and Mullerian
agenesis has been pre vi ously de scribed as a rare event. 
Go nadal dysgenesis in cludes go nadal de vel op men tal
anom a lies as so ci ated with X-chromosome monosomy 
(45,X) and re lated dis or ders in which frag ments of the
other X or Y chro mo some are pre served in the
karyotype.1 The ru di men tary ova ries form streak go -
nads, and the fe male gen i tal or gan is usu ally nor mal.
Mullerian agenesis in cludes an ab sence of uterus; the

karyotype is nor mal fe male, and the ovar ian func tion
is nor mal.2

Case Re port

A 22-year-old woman pre sented with pri mary
amenorrhea and nor mal in tel li gence. Her phys i cal ex -
am i na tion con firmed the ab sence of breast de vel op -
ment and axillary hair. The woman weighed 43 kg and 
was 150 cm tall. Scoliosis of the tho racic spine was
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Go nadal dysgenesis and Mullerian agenesis both are com mon causes of
pri mary amenorrhea. Co ex is tence of go nadal dysgenesis and Mullerian
agenesis has been pre vi ously de scribed as a rare event. The karyo types,
45,XO, 45,X/46,XX, 45,X/46,X,dic(X), 46,XX, and 46,XY, have been re -
ported in the lit er a ture. A 22-year-old woman pre sented with pri mary
amenorrhea and nor mal in tel li gence. Her phys i cal ex am i na tion con firmed 
the ab sence of breast de vel op ment and axillary hair. The woman weighed
43 kg and was 150 cm tall. Scoliosis of the tho racic spine was noted on a
chest X-ray film. Also, her pel vic ex am i na tion re vealed a vag i nal introitus
with a vag i nal depth of 7 cm, mea sured by sound ing. Her ex ter nal gen i ta -
lia were fe male but lacked pu bic hair. The rec tal ex am i na tion failed to re -
veal a uterus. Pel vic ul tra sound dis closed the ab sence of uterus and ova -
ries, and her. se rum go nad o tro pin lev els were in the meno pausal range
(FSH, 118.59 IU/L; LH, 38.94 IU/L). Estradiol was less than 10 pg/ml.
Two mo saic cell lines, 45,X (50%) and 46,X,del(X)(p22.2)(50%), were
found in the chro mo somal study. Lap aro scopic eval u a tion con firmed the
ab sence of uterus and ova ries with nor mal fal lo pian tubes. Co ex is tence of
go nadal dysgenesis and Mullerian agenesis is a rare event. The two mo -
saic cell lines 45,X/46,X,del(X)(p22.2) in this com bi na tion have not been
re ported be fore. In pa tients with this con di tion, es tro gen will ini ti ate and
sus tain mat u ra tion and func tion of sec ond ary sex ual char ac ter is tics, and
life long hor mone ther apy will pro tect against os teo po ro sis and car dio vas -
cu lar dis ease. [Chin Med J (Tai pei) 2002;65:450-452]
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noted on a chest X-ray film. Her pel vic ex am i na tion
re vealed a vag i nal introitus with a vag i nal depth of 7
cm, mea sured by sound ing. Her ex ter nal gen i ta lia
were fe male but lacked pu bic hair. The rec tal ex am i -
na tion failed to re veal a uterus. Pel vic ul tra sound dis -
closed the ab sence of uterus and ova ries, and her se -
rum go nad o tro pin lev els were in the meno pausal
range (FSH, 118.59 IU/L, LH, 38.94 IU/L). Estradiol
was less than 10 pg/ml. Chro mo somal study was per -
formed on G-banding metaphase chro mo somes from
a cul ture of PHA-stimulated pe riph eral blood lym -
pho cytes. Among 20 cells ex am ined, 10 showed an
ab nor mal karyotype that was miss ing 1 sex chro mo -

some (45,X). The re main ing 10 cells also showed an
ab nor mal karyotype with 1 X chro mo some hav ing a
ter mi nal de le tion over its short arm at band Xp22.2
(Fig. 1). Lap aro scopic find ings in cluded streak go nads
and uter ine aplasia (Fig. 2); both ru di men tary fal lo -
pian tubes met in the midline, where a thin, tubal
struc ture had re placed the uterus. The go nad con sisted 
of a white, elon gated struc ture and lay par al lel to the
ovi duct. A go nadal bi opsy was not done.

Es tro gen re place ment ther apy was be gun to pro -
mote the de vel op ment of sec ond ary sex ual char ac ter -
is tics. Con ju gated es tro gen, 0.625 mg, was given ev -
ery day.

Dis cus sion

Go nadal dysgenesis is the most fre quent cause of
pri mary amenorrhea and is char ac ter ized by el e vated
go nad o tro pin lev els and ab sence of sec ond ary sex ual
de vel op ment. These pa tients may have a 45,XO,
45,X/46XX, 45,X/46,X,dic(X), 46,XX, or 46,XY
karyotype. Con gen i tal ab sence of the uterus has been
re ported coincidently in these karyo types.3-8 Mo saic
Turner syn drome may have dou ble or tri ple cell lines.9

We found a karyotype, 45,X/46,X,del(X)(P22.2), not
re ported in the lit er a ture be fore.

Go nadal dysgenesis and short stat ure are in vari -
ably pres ent in all cases of Turner’s syn drome. Pure
go nadal dysgenesis pa tients are of nor mal height and
do not show any other stig mata of Turner’s syn drome.
The pa tient men tioned had the fea ture of short stat ure,
150 cm, for which the suc cess of growth hor mone
treat ment is rec og nized and ac cepted in the lit er a -
ture.10 In this case, the woman had been di ag nosed
when she was 22 years old, how ever, it was too late to
re ceive the growth hor mone treat ment be fore
epiphysial clo sure. Early di ag no sis and growth hor -
mone treat ment be fore age 12 would im prove this
growth im pair ment.

When ova ries are ab sent in in di vid u als be ing
reared as fe male ei ther with uterus or not, ei ther be -
cause of sur gery or streak go nads, hor mone treat ment
will be nec es sary at pu berty, and there af ter, es tro gen
will ini ti ate and sus tain the mat u ra tion and func tion of 
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Fig. 1. One X chro mo some miss ing in one cell line and had 
a ter mi nal de le tion over its short arm at band Xp
22.2 in the other cell line.

Fig. 2. Lap aro scopic ex am i na tion showed streak go nads,
uter ine aplasia, and ru di men tary fal lo pian tubes.



sec ond ary sex ual char ac ter is tics and then pro mote the
achieve ment of full height po ten tial. For pa tients with
ge netic short ness in stat ure, es tro gen treat ment is not
started un til bone age is greater than 12 to avoid
epiphysial clo sure and al low a lon ger pe riod of time
for long bone growth. Life long hor mone ther apy will
pro tect against os teo po ro sis and car dio vas cu lar dis -
ease.

The pres ence of a Y chro mo some in the karyotype 
re quires ex ci sion of the go nadal ar eas be cause the
pres ence of any medullary (testicular) com po nent
within the go nad is a pre dis pos ing fac tor to tu mor for -
ma tion and to het ero sex ual de vel op ment (virilization).
Fully stain ing and band ing the karyotype con tin ues to
be the best method to de tect the pres ence of testicular
tis sue or other mo saic com bi na tions. This pa tient pos -
sessed a karyotype, 45,X/46,X,del(X)(P22.2), with out 
an ob vi ous Y chro mo some. For cases with karyotype
46,XY,6 sur gi cal re moval of go nadal tis sue should be
com pleted as soon as the di ag no sis is made. Mo saic
Turner syn drome is as so ci ated with an te rior seg ment
dysgenesis, so a full ophthalmological as sess ment has 
been sug gested.11
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