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A patient with presumed X O / X X / X X X / X X X X X  mosaicism presented at the age 
of 17 with symptoms of the menopause. Increased urinary gonadotropin titers, de- 
creased urinary estrogen levels, and lack of ovarian follicles on histologic examination 
confirmed ihe state of ovarian insuficicncy. I t  is suggested that chromosome studies 
should be carried out in patients with premature menopause so that thr role of sex 
chromosomal abnormalities in the pathogenesis of this entity may be properly delin- 
eated. 

P R E M A T u R E menopause has been de- 
fined as  the  failure of normal  ovarian func- 
tion prior to  age 40 in the  presence of low 
urinary estrogen levels, elevated urinary 
gonadotropin titers, and vasomotor syrnp- 
toms. In  most  instances, the etiology of this 
condition has remained unknown." 2, T h e  
possibility t ha t  sex chromosomal abnorrnali- 
ties m a y  be  one  of t h e  factors in the  
pathogenesis of this enti ty was raised by  the  
account which documented the finding of 
an XXX chromosomal pa t t e rn  in a woman  
with premature  menopause.' 
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This  report  describes a patient with pre- 
ma tu re  menopause w h o  was  found to have 
an unusual form of sex chromosomal mo- 
saicism. 

Case report 

N. S., a 19-year-old married female, was ad- 
mitted to the United States Public Health Ser- 
vice Hospital in May, 1964, because of pre- 
mature menopause. At the age of 12 she devel- 
oped pubic and axillary hair, menses, and breast 
enlargement. For the next 5 years her menses 
occurred regularly about every 21 days. At age 
17 she became amenorrheic. Within 6 months 
the onset of cpisodic hot flashes with typical 
flushing and sweating were noted. Subsequently, 
she complained of nervousness, anxiety, and 
generalized headaches. Cyclic diethylstilbestrol 
treatment relieved her symptoms and resulted 
in periodic vaginal bleeding. When estrogen 
therapy was discontinued, spontaneous menses 
did not return. 

The patient had had a left mastoidectomy 
and skin graft procedure at age 17. There was 
no family history of abnormal pubertal develop- 
ment. She had two sisters (3 and 10 years of 
age) and three brotheis (12, 17, and 24). The 
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N o .  of Barr bodies 
0 I 2 3 4 Origin of cells 

examined N o .  I % N o .  I % I N o .  I % I N o .  I % I NO. I % 
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Total 
N o .  

I 

No.  of chromosomes 
<45 I 45 I 46 I 47 I 48 I 49 I >49 Total 

oldest brother was married with 3 apparently 
normal children. The patient's father died of 
tuberculosis and her mother had a history of 
peptic ulcer. A maternal uncle and grandfather 
have diabetes mellitus. 

Physical examination revealed a well-nour- 
ished, white female of average intelligence, with 
normal breast development associated with nor- 
mal hair and fat distribution. Hcr hcight was 
5 fect 3 inches and she weighed 115 pounds. 
Positive physical findings included multiple 
spider nevi on both forearms, arms, shoulders, 
ncck, and upper chest, short fifth fingcrs, and 
the absence of the ear lobule bilaterally. Pclvic 
examination revealcd normal extcrnal gcnitals 
and uterus. The  ovarics wcre not palpable. 

Coinplete blood count, urinalysis, VDRL, 
BSP, alkaline phosphatasc, serum cholesterol, 
protcin-bound iodine, and roentgenograms of the 
chest and skull were all within normal limits. To- 
tal urinary estrogens measured by the immature 
rat utcrine weight methods on three diffcrcnt oc- 
casions were < 0.3 pEq of estradiol bcnzoate 
per 24 hours. (Normal values range from 0.3 
to 10.0 pEq in ovulatory womcn.) Total urinary 
gonadotropins dctcrmincd by the immature rat 
ovarian weight methoda on three diffcrcnt oc- 
casions were 4.9, 9.0, and 9.6 mEq. UPM-l* 

WPM-1, a portmenopad gonadotrophin preparation, 
supplied the Endocrine Study Section o l  the National 
Institutei of Health, w u  used u our bi-y itandud. 

I .  

per 24 hours. (Normal values range from 0.15 
to 2.3 mEq. in ovulatory women.) Roentgeno- 
grams of the lumbar spine revealed an anom- 
alous fifth lumbar vertebral body and enlarged 
right articular transverse body. Roentgenograms 
of the hands and wrists revealed a small fifth 
middle phalanx bilaterally. The metacarpals 
were normal. The  carpal angle was normal at 
127 degrees.? Seven and one-half per-cent of 
cells on buccal smear contained two sex chro- 
matin masses (Table I). 

Fig. 1. Photomicrograph of ovarian biopsy speci- 
men. Note the absence of follicles and corpus albi- 
cam. (~160. )  
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Figs. 2A-2D. Karyotype analysis from peripheral blood of Patient N. S. _. - - . - . . - . - . .. - - - -  * -  
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Fig. 2R. There are 45 chromosomes-XO configuration. 
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Fig. 28. There a n  46 chrornosome+XX configuration. 
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Fig. 2C. There are 47 chromosomes-XXX configuration. 
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Fig. 20. There are 49 chromosomes-XXXXX configuration. Short arm of chromosome No. 
12 is overlapping the centromere and a long arm. 
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On May 6, 1964, a n  exploratory laparotorny 
was pcrfornicd I)ccausc thc pntieiit desired 
knowlcd~c as to the possihility of Ixcotiiitig prcg- 
narit. *l'lic right ovary incastired 1 x 1 x 1 cm. 
sntl coiitaiilc-tl a srn;ill cyst. l'hc left ovirry mea- 
sured 3 x 0.5 x 0.5 cm. The utcriis w;is riormal 
in aixc and appearance. Tissue was obtained by 
incisional biopsy from each ovary for microscopic 
examination and chromosome analysis. Histolog- 
ically, the ovarian stroma was hypoccllular, with 
a rare corpus albicans and no maturing follicles. 
The sections were similar histologically from 
each gonad and were interpreted as representing 
an involutional ovary (Fig. I ) .  Unfortunately, 
the ovarian cells did not grow in tissue culture 
so that chromosomal analysis was not pos- 
sible. 

Results of sex chromatin (Barr body) counts 
from cells of the buccal mucosa, vagina, and 
ovary are depicted in Table I. Karyotype analy- 
sis of the white blood cells grown in tissue cul- 
ture by a modification of the method of Moore- 
head and associates8 is shown in Table I1 and 
Figs. 2A through 2 0 .  These data suggest the 
presence of XO/XX/XXX/XXXXX mosaicism. 

The patient had an uneventful postoperative 
course. She was placed on diethylstilbestrol, 0.5 
mg. daily, and was subsequently lost to follow- 
UP. 

Comment 

Gonadal damage is frequently found in 
subjects with X chromosomal abnormalities. 
In  patients with an XO sex chromosomal 
pattern the pathology generally occurs dur- 
ing the development of the gonad before 
differentiation has occurred.' The clinical 
result is a phenotypic female who lacks 
pubertal development. This differs from the 
triploid X syndrome in which the pheno- 

' typic female may have normal ovarian func- 
' tion with normal f ~ r t i l i t y . ~ ~ - ' ~  When gonadal 

pathology is present in these subjects, it 
:, occurs after ovarian differentiation, with 

some degree of ovarian function still pos- 
: sible.'~ l4 Therefore, these patients may de- 

velop secondary sexual characteristics and 
later present with secondary amenorrhea or 
premature menopause. Indeed, this is the 
clinical picture of the subject of this report. 
Ovarian damage was inferred by the histoq 
of menopausal symptoms a t  age 17 and the 
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laboratory finding of elcvatcd urinary gona- 
dotropin titcrs. It was confrmcd on histo- 
logic examination of the ovary which dcrnon- 
strated an aliscncc of folliclcs and only a 
rare corpus albicans. hlthorigh the c,ells of 
tho ovary did not grow in tissuc culture, 
sex chromatin analysis of the nuclei from 
the histologic sections revealed a 4.5 per 
cent incidcnce of ovarian cells containing 
two Barr bodies. Since no nuclei with more 
than two SCX chromatin masses were ob- 
served in the ovary, it is presumed that a 
population of cells with no more than three 
X chromosomes was present. Since karyotype 
analysis of ovarian tissue chromosomes was 
not possible, we cannot define the exact X- 
chromosomal configuration present in her 
ovarian tissue. 

Such a n  analysis on the patient's white 
blood cells revealed three major sex chro- 
mosomal patterns, i.e., XO, XX, XXX. In  
addition, one cell contained 49 chromosomes 
with 19 of these belonging to the X i- 6-12 
group. This was interpreted to be con- 
sistent with the presence of five X chromo- 
somes. Since two cells on Papanicolaou 
smear contained four Barr bodies (Fig. 3), 
this is additional evidence for the presence 
of a small population of cells with five X 
chromosomes. 

Several possibilities exist to explain the 
cytologic events that resulted in this- type of 
sex chromosomal . mosaicism. The simplest 
mechanism takes into account two separate 
episodes of nondisjunction (Fig. 4)  in the 
postzygotic period, so that the end result 
is four stem-cell lines (XO/XX/XXX/ 
XXXXX). This is the first reported case 
of this type of mosaicism. 

Fig. 3. Photomicrograph of cell from buccal mu- 
cosa of Patient N. S. Arrows depict the four Barr 
bodies. 
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We urge that chromosome analysis be 
performed in patients with "spontaneous 
premature menopause" in order to clarify 
the role of sex chromosomal abnormalities , 

in pathogenesis of this entity. 
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