Fig. 1. Photomicrograph of the endocervical biopsy showing microglandular hyperplasia. (Hema-

toxylin and eosin. Original magnification x200.)

of low cuboidal cells. Their nuclei were darkly stained but
were small and uniform. No mitotic figures were seen. The
stroma contained many cells with acute and chronic inflam-
mation (Fig. 1). No endomgtrial tissue was present in the en-
dometrial biopsy. The cervical biopsy was not remarkable.
Microscopic slides of the initially resected cervical lesion were
reviewed and revealed a polypoid lesion with the same his-
tologic appearance as that seen in the endocervical biopsy. No
carcinoma was present. Our final pathologic diagnusis was
microglandular hyperplasia of the endocervix most likely sec-
ondary to the long-term estrogen treatment. '
Premarin was discontinued; and no further treatment was
given. She has been followed at the outpatient clinic for six
months.and has had no evidence of cervical disease or vaginal

bleeding. A repeat biopsy four months after the first biopsy
showed chronic endocervicitis but no evidence of hyperplasia.

. Itis known that long-term use of estrogen sometimes
produces hyperplasia of the endometrial glands. On
the other hand, effects of estrogen on the endacervical
epithelium are relatively unknown. The histologic ap-
pearance of the cervical lesion in this case is similar to
that of microglandular hyperplasia of the cervix seen
in women using oral contraceptive hormones. This
change has also been observed, though less frequently,
in the cervices of pregnant women and those who have
Teceived exogenous progestogens and is considered
secondary to progestogens.” ? Since this patients had
no exogenous progestogens, the lesion is most likely
secondary to estrogen she had received for the last 11
years.

;. Microglandular hyperplasia of the cervix frequently

manifests itself as polypoid or nodular excrescences
and microscopically is composed of closely arranged
small glands, sometimes with a reticular pattern. These
glands are characteristically lined by flatened or
suboidal cells instead of 1all columnar cells seen in a
pormal endocervix. Their nuclei may be hyperchromat-

ic but are small and uniform. Mitotic figures are usu-
ally absent. Although it is biologically and histologically
benign, the lesion occasionally has-been mistaken for
adenocarcinoma on account of its unusual histologic
appearance.' In the present case, the older age of the
patient, as well as the absence of a history of exogenous

progestogens, may have been another factor in the ini-_

tial erroneous diagnosis.
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Table L. Results tfollowing the first administration
of GnRH

LH (ml.U.Iml.) Minutes FSH (ml.U./ml.)
48 0 7
400 30 16
330 60 17.5
29 90 17.5
20.8 120 17

Table II. Results following the second
administravon of GnRH

LH (ml.U./ml.) Minutes FSH (ml U.Iml.)
39 0 13
71 30 23
53 60 24
34 120 23

Bardin and colleagues have suggested, in addition, an
unexplained lack of response of the testes to exoge-
nous gonadotropins. There is a report of a 58-year-
old man with anosmia, hypogonadism, and elevated
gonadotropins.'! We present here a woman with anos-
mia and elevated hireinizing hormone (LH) levels but
normal follicle-stimulating hormone (FSH) levels and
many congenital anomalies.

The patient, a 2{-year-old woman with congenital anosmia
and polydactyly and syndactyly, experienced menarche at age
15. She had 10 spontaneous menstrual periods, and the last
menstrual period was eight months previously. She had a his-
tory of congenital glycosuria (12.9 Gm. per 24 hours), bt
excretion of other phenylketones, amino acids levels, and glu-
cose tolerance were normal. The longest interval between
menstrual periods was one year. Thelarche and pubarche oc-
curred at age 12, and sexual development was normal. The
skin was normal, with no acne, hirsutism or oiliness.

At age 17, she had withdrawal periods induced with Pro-
vera, but Provera treatment failed six months previously.
Basal body temperature charts were anovulatory.

The family history was negative for anosmia or hy-
pogonadism. One brother had insulin-requiring juvenile
diabetes. The mother denied drug ingestion during preg-
nancy.

Physical examination showed the patient to be 641 inches
tall and eunuchoid with an arm span of 70 inches. She
weighed 134% pounds. She had a broad flat nose with an
almost clett palate. There were multiple congenital anomalies
of both hands and feet including syndactyly, brachydactyly,
abscence of digits, malrotation, and extra phalanges. Vertical
and horizontal nystagmus was noted. There was poor vision in
the right eye with defects in the nasal inferior and temporal
superijor fields. Anosmia was present. The secondary sexual
development was normal, and pelvic examination was within
normal limits.

Laboratory studies revealed a normal complete blood
count, electrolyte levels, 12 parameter Sequential Muliiple
Analyzer test, electrocardiogram, and chest roentgenogram.
Despite glycosuria, the six-hour glucose tolerance test was
perfectly normal. Twenty-four urinary protein excretion was
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54 my.; 17-ketosteroid levels were stightly increased au 18 my,
per 24 hours; the serum testosterone value was at the upper
limit of normal at 95 ug per ceny; serum FSH was normal at 7
ml.U. per milliliter while LH was increased at 48 m1.U. per
milliliter. Serum estrogens were low, at 0.2 mg. per milliliter;
urinary estrogens determined one vear previously were
slightly low at 4 mg. per 24 hours. These estrogen values
correlated with the hormonal vaginal smear which showed a
small amount of intermediate proliferation. indicating a mild
estrogen deficiency.

The skull roentgenogram and tomograms of the sella wr-
cica were normal. The electroencephalogram showed a Grade
11 photoparoxysmal response, a dysrhythmia that can be as-
sociated with a clinical convulsive disorder in 30 per cent (.
cases. - ’

A gonadotropin~releasing hormone (GnRH) stumulati.
test, in which a bolus of 100 ug of GnRH was given intrav -
nously, was carried out, and the results are shown in Table 1.

With the elevated base-line LH, low normal FSH, slighth
clevated 17-ketosteroids, and upper normal testosterone, we
thought the patient might have polycystic ovaries despite the
clinical absence of hirsutism, acne. or palpably enlarged
ovaries. A laparoscopy was performed. and both ovaries ap-
peared slightly smaller than normal and in a resting stage.
The left ovary was slightly nodular. No corpus lutea were
seen. Biopsy revealed bilateral capsular fibrosis with several
unstimulated primary follicles and a few early stimulated tol
licles.

The patient failed to respond 10 100 mg. of Clomid for v
days. Human menopausal gonadotropins (Pergonal) wete
then given intramuscularly, in a dose of 150 U. daily. Afwe
three days, there was no improvement in the vaginal smear,
cervical mucus was absent, and the plasma estrogens weve 0.3
mg. per milliliter. However, after three more davs ot Pergonal
stimulation, the cervical mucus became abundafit, clear, and
acellular with excellent spinnbarkheit, and the vaginal smear
showed a good estrogenic effect. consisting of 60 per cent
superficial and 40 per cent large intermediate prolifevation
Plasma estrogen increased to 1.0 mg. per milliliter.

Following stimulation with Pergonal, the patient had this.
spontaneous menstrual periods over a four-month perid
ume. A.repeat GnRH stimulation test was performed. and v
results are shown in Table 1. 1t should be noted that privg 1o
the second GnRH test the patient had a muderate estrogeniv
etfect on the vaginal smear.

This is the first reported case of anosmia. secondary
amenorrhea with estrogen deficiency, and clesated
LH. In the case of the 58-year-old man with hyper:
gonadotropic hypogonadism, there were some ques-
tions as to whether the anosmia was a chance occur
rence since the testicular biopsy was similar to that scen
in Klinetelter’s syndrome. ‘

It is interesting that the ovarian biopsv with tin
thickened capsule and unstmulated primary l'nl.ht I
resembled the case of gonadotropin-resistant ovaies
association with secondary amenorrhea reported by
Kim.? .

A hypothalamic defect in this case is suggested by the
associated central defects of anosmia, broad Hagtencd
nose, almost clett palate, vertical and hortzontal nys
tagmus, visual held defects, and clcclr«mnct’p'ldhfﬂ"'""
abnormalities. In further suppon of the diagnosis ok
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hvpothalamic defect were the supranormal LH re-
sponse on GnRH testing and the tailure of FSH to
return to base-line values two hours after injection, and
also the failure ot Clomid response.

The gonadotropin-resistant nature of the ovaries
was suggested by the presence of only unstimulated
primary tollicles despite elevated LH. This is further
supported by the poor response to 450 L.U. of human
menopausal gonadotropins. This resistance would
be mild in comparison to the typical cases of
gonadotropin-resistant ovaries in view of the excellent
response to 900 LU, of Pergonal. In contrast to typical
gonadotropin-resistant ovaries, where FSH is usually
higher than LH, here the LH was increased while the
FSH was low normal. This raises the possibility of an
associated pituitary defect with anosmia also affecting
FSH to a greater degree than LH, although other hy-
potheses could alternatively explain these. results.

We are not aware of any known syndrome encom-
passing anosmia, oligomenorrhea, central defects,
anomalies of hands, feet. and face, and congenital
glycosuria.
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Uterine leiomyoma with
hemangiopericytomatous foci:
Histogenetic implications
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DESPITE THE FREQUENCY of occurrence of uterine
leiomyoma, its histogenesis remains unsettled. Meyer's'
suggestion that its cell of origin is the myometrial
smooth muscle cell is widely accepted, but the alternate
hypothesis,* implicating the vascular pericyte as the
mother cell of both uterine leiomyoma and hemangio-
pericytoma, is gathering more support.® The present
report of the finding of a uterine leiomyoma with
hemangiopericytomatous foci offers further support
for the “vascular™ origin of this tumor.

A 28-year-old patient presented with dyspareunia from a
painful vaginal scar. resulting trom an old rectovaginal fistula.
At operation, the scar was excised, and the uterus was found
to contain mutltiple leivmyomas, one of which was shelled out.
This tumor, measuring 5 by 5 by 4 cm., had the typical gross
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and histologic features of a leiomyoma with negligible mitotic
activity and nudlear pleomorphism. fn two blocks, multiple
discrete, well-circumscribed, unencapsulated foci of heman-
giopericytonnatous change were seen. These foct consisted of
small, rounded or clongated masses of tightly packed ovoid to
spindly cells with indistinct cell borders, scanty cytoplasm, and
a dusky ovoid nucleus exhibiting minimal mitotic activity. In
addition, there were a few thick-walled capillaries with barely
detectable lumina, smothered by overfapping ovoid cells with
a striking concentricity (Fig. 1). The reticulin stain was diag-
nostic, showing the proliferating ceils to lie outside the capil-
lary basement membrane and 1o be ¢embedded in a pericellu-
lar reticulin framework (Fig. 2).

This case demonstrates unequivocal association of
leiomyoma and hemangiopericytoma. The possibility
ot a collision tumor, i.e., a hemangiopericytoma invad-
ing a leiomyoma, can be excluded by the presence of
discrete microfoci ot the hemangiopericytoma located
exclusively in the center of the leiomyoma (as shown by

multiple sections), by the absence of interstitial spread .

of the hemangiopericytoma causing distortion or pres-
sure atrophy of the adjacent smooth muscle cells, and
finally by the imperceptible grading of the two lesions.
As a result, the hypothesis is advanced that this tumor
arises from a single cell type with the potenuality of
differentiating into pericyte or smooth muscle. On the
basis of experimental studies, the most likely cell type is
the undifferentiated adventinal fibroblast.*

This hypothesis is further supported by three inde-
pendent lines of evidence—morphologic, biochemical,
and “paraendocrine.” The morphologic evidence rests
on the close inerrelationship between endothelium,
pericyte, and smooth muscle, which has been shoyn to
exist during adult angiogenesis® and during the de-
velopment of certain vascular tumors.* The biochemi-
cal evidence is supplied by a recent study of the
molecular constitution of the collagen extracted from
uterine leiomyomas.” The collagen was shown to have
the [a, (11D} constitution typical of fetal tissues, gut,
and blood vessels.” This piece of evidence favoring a
vascular origin of leiomyvomas is more direct but, be-
fore it can be accepted as final, additional studies on
the collagen composition of leiomyomas and other soft

tissue tumors will be required. The “paraendocrine™

evidence depends on the production of erythropoietin
by uterine leiomyomas. Many tumors have been re-
ported to be associated clinically with ervthrocytosis,
but only two extrarenal tumors actually have been
shown 10 produce erythropoietin, i.e., the cerebellar
hemangiobfastoma and the uterine leiomyoma.” While
this coincidence may have no biological significance, it
may also indicate a more basic similarity betwcen these
two tumors. The cerebellar hemangioblastoma recently
has been shown by ultrastructural and organ culture
studies'® to consist of multiple cell tines, including a
significant pericytic component. Therctore, it is possi-
ble that this common ability of the cerebellar heman-
gioblastoma and uterine leiomyoma o s.ecrﬂc’cr._vfh-
ropoietin reflects their origin from a similar primitive
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