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lthough still encountered to
day, the diagnosis of gesta
tional trophoblastic neoplasm
does not portend the same
grave prognosis as it did 60
years ago. When in 1955 Hunter and Dock
erty published their case series, 10 of 13 pa
tients succumbed to the disease, including:
A 23-year-old gravid II, para II came to
the clinic in September, 1949, with
known pulmonary metastasis. The pa
tient had born 2 children; the second, a
normal full-term infant, had been born
in January, 1949. One month later, sud
den profuse vaginal hemorrhage oc
curred. Daily bleeding had persisted in
spite of dilatation and curettage done in
March and again in July, 1949. No identi
fiable tissue was obtained on either oc
casion. On August 20, 1949, results of a
Friedman test were positive. On Septem
ber 15, 1949, hysterectomy was done.
Pathology diagnosis was chorio-
carcinoma….
Hemoptysis was noted after operation
and roentgenograms of the thorax re
vealed multiple pulmonary metastatic
lesions. On examination at the clinic, a
semisolid bluish mass was noted at the
introitus; this undoubtedly represented
a vaginal metastatic tumor…palliative
roentgen therapy to the thorax and pel
vis was begun…stopped after several
days because of profuse vaginal bleed
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ing. The patient was allowed to go home
to be with her family; death occurred in
November, 1949.1

The above case vignette is classic for its
day. Choriocarcinoma struck the young,
often following a normal pregnancy, with
almost always fatal outcomes within a few
months of diagnosis. Today, it is relatively
rare that a patient in the developed world
dies from this process, a triumph of modern
oncologic gynecologic care. And yet, its his
tory does not represent the typical inevita
ble march of progress. Gynecologists first
had to identify the disease process itself;
collaborate through the construction of
tumor registries; construct feasible treat
ment plans, initially surgical only and later
chemotherapy; and ultimately standardize
terms and staging procedures.

FOCUSPOINT

Today it is
rare that a
patient dies from
choriocarcinoma,
a testimony
to the triumph of
modern oncologic
gynecologic care.

LABELING OF THE DISEASE
Trophoblastic tumors were described by the
ancient writers. Aetius of Amida, a 6th-cen
tury physician at Justinian’s court, is given
credit for coining the term “hydatid.” One of
the earliest illustrations of the disease can
be found in the textbook La pratique des accouchemens soutenue d’un grand nombre
d’observations by Paul Portal in 1685 (Figure
1).2 In the intervening years, numerous case
reports of possible molar pregnancies were
published, with various theories as to their
origin.
The modern history of choriocarcinoma
begins in 1889. Previously, early patholo
gists believed these to be unusual examples
of primary carcinoma of the uterus. How
ever, Max Sanger, a prominent German
ObGyn, thought otherwise. In his publica
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tion, Sanger provided a brief account of 2
cases of miscarriage and correlated the
clinical findings of postabortal hemorrhage,
cough, and dyspnea with the gross pathol
ogy finding on autopsy of a spongy uterine
tumor, which appeared like a “sarcoma tel
angiectoides” and microscopic findings of
multinucleated, nonepithelial calls.3 There
fore, “deciduoma malignum” was not an
ordinary sarcoma of the uterus but rather a
growth originating from the decidua.
Sanger’s theory that the tumor was a sar
coma was based on its origin at the placen
tal site. He considered the decidual cells to
be the essential malignant cells, while the
presence of the chorionic cells was thought
to be adventitious. For the next 5 years,
Sanger’s theory held sway. However, in 1894,
Sigmund Gottschalk dissented and empha
sized that the disease was primarily of fetal
origin, being a sarcoma of the chorion.
Gottschalk’s insistence on the dominant
participation of chorionic elements set the
stage for the development of Felix March
and’s theory, first published in 1895. Report
ing on 2 case studies, as well as a literature
review of 26 additional cases, Marchand

demonstrated that these tumors were in
variably the sequel to normal pregnancy,
abortion, hydatidiform mole, or ectopic
pregnancy; and he concluded that the tu
mors were epithelial in nature, tracing their
histogenesis to the chorionic villi and
thereby coining the term chorionepitheli
oma.4 But it is one thing to understand the
origin of disease and quite another to treat it.
For the next 60 years, physicians contin
ued to struggle with its management. Kel
ly’s classic textbook, published in 1908,
identifies “Chorio-epithelioma or decidu
oma malignum, [as] a new growth develop
ing after a normal pregnancy, an abortion,
or the expulsion of a hydatidiform mole.”5
But there was no discussion as to manage
ment; other than hysterectomy, there was
none.
By the time Munro Kerr’s Combined
Textbook of Obstetrics & Gynecology (1946)
(Figure 2) came out with its fourth edition,
management had evolved slightly. “The
presence of metastatic deposits in the lungs
or elsewhere renders the prognosis very
grave. Nevertheless, if the pelvic disease
can be removed this should be done, even
under discouraging conditions, for it occa
sionally happens that the secondary de
posits disappear after the removal of the
parent growth…In inoperable cases X-rays
and radium may be employed.”6 But as the
prior vignette relates, radiotherapy was
typically not successful. Cases of sponta
neous regression were reported, but the
mortality rate remained above 90% for
those with metastatic disease. What was
needed was a greater understanding of the
disease process, which could only occur
with a pooling of resources.

TUMOR REGISTRY

FIGURE 1. Molar pregnancy. Reprinted from
Longo LD. Classic pages in obstetrics and gynecology. Some observations on non-malignant
conditions of the cervix. Vithal Nagesh Shirodkar.
Journal of Obstetrics and Gynaecology of India,
vol. 3, pp. 287-289, 1953. Am J Obstet Gynecol.
1979;133(1):81-82, with permission of Elsevier.
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In September 1946, the American Associa
tion of Obstetricians, Gynecologists and
Abdominal Surgeons created the Albert F.
Mathieu Chorionepithelioma Registry. Ma
thieu, a former vice president of the earlier
ACOG, was also an associate professor at
the University of Oregon Medical School.
Following his death in 1939, his friend and
colleague Albert Holman proposed a me
morial registry dedicated to Mathieu’s pri
mary passion. A committee was named,
with Emil Novak as chairman. Novak
stressed that the primary purpose of the
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FIGURE 2. Chorionepithelioma. Reprinted from
Munro Kerr JM. Combined Textbook of Obstetrics
and Gynecology. Edinburgh: E&S Livingston Ltd;
1946:987.

FIGURE 3. Methotrexate. Reprinted from Chabner
BA, Roberts TG. Timeline: Chemotherapy and the
war on cancer. Nat Rev Cancer. 2005;5(1):65-72,
with permission of Elsevier.

registry was not to provide a rapid diagnos
tic service. Instead, through the accumula
tion and authentication of submitted mate
rials, a better understanding of the clinical
and pathologic characteristics of chorion
epithelioma and hydatidiform mole would
be achieved.
When a specimen was received, Novak
would read the slides and make a prelimi
nary diagnosis. He would then send the
slides to committee members in turn, ask
ing each to make a diagnosis and return the
slides to him. The committee would resolve
differences and come to a final diagnosis. A
follow-up on all living patients was made
every year.
By 1949, the registry had received a total
of 85 cases, of which 21 were authentic cho
rionepitheliomas.7 The value of a central
registry lay in the standardization of diag
nostic criteria, ultimately allowing clini
cians to identify prognostic criteria and
possibly a cure. Nonetheless, while clini
cians were becoming better at predicting
who might develop chorionepithelioma, the
mortality rate remained high.

is intricately entwined with the evolution of
chemotherapy.
Following World War II and the success of
the new antimicrobial agents in the treat
ment of lethal infectious diseases, hopes
were raised that cancer could be as easily
addressed. Funds were released to research
ers interested in investigating the cytotoxic
effects various agents had on tumor sup
pression. The discovery of amethopterin
was an early success story. In the late 1920s,
folic acid and its role in metabolism were
discovered by Lucy Wills, a medical mis
sionary working in India. Wills showed that
a yeast extract could correct the macrocytic
anemia in her patients.8
Subsequent studies revealed the struc
ture of folic acid and ultimately led to the
research and biosynthesis of antagonists;
the most notable were aminopterin and
amethopterin, later known as methotrexate
(Figure 3). By utilizing the principle of a bio
logic antagonist working at a specific point
within a cell cycle, Sydney Farber provided
the medication to patients suffering from
acute lymphoblastic leukemia with favor
able, though limited, results. Methotrexate,
thereby, demonstrated that antifolates
could suppress proliferation of malignant
cells.
Others, including Min C. Li, studied the
effect of these antifolates on other cancers.
In a fortuitous observation, Li noticed that
while treating a metastatic melanoma pa
tient with methotrexate, her elevated uri
nary beta hCG levels fell dramatically. Con
currently, Roy Hertz (Figure 4) published his
account of the stimulation of growth of the
chick oviduct with estrogen, an effect which
could be inhibited by the antifolate
aminopterin.9

CHEMOTHERAPY
Paul Ehrlich coined the term “chemother
apy” and applied it to his treatment of syph
ilis. Others adopted the term and expanded
the concept to include medical therapies for
cancer. But it wasn’t until the advent of mo
lecular medicine during the latter half of the
20th century, when the biological mecha
nisms of transformation and tumor pro
gression were understood, that the treat
ment of cancer evolved from primarily a
surgical specialty into a multidisciplinary
approach and chemotherapy truly came
into its own. The history of choriocarcinoma
Follow The Female Patient on
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FIGURE 4. Roy Hertz,
MD (1909-2002).
Reprinted from
Yarris JP, Hunter
AJ. Roy Hertz, M.D.
(1909-2002): the cure
of choriocarcinoma
and its impact on the
development of chemotherapy for cancer. Gynecol Oncol.
2003;89(2):193-198,
with permission of
Elsevier.

In 1955, Hertz invited Li to join him at the
National Institutes of Health (NIH). “Since
choriocarcinoma is of fetal origin, I thought
that there might be a chance that metho
trexate could cause regression of a fetal
tumor such as metastatic choriocarci
noma.”10 Within 2 months, Li and Hertz had
the opportunity to test their theory con
cerning the efficacy of methotrexate, when
the wife of a naval officer presented to the
NIH with metastatic pulmonary disease.
She was given an initial dose of 10 mg IV. “To
everyone’s surprise, the patient survived the
ensuing 20 hours.”9
Subsequent doses followed, and 4 months
later the patient was normal, without evi
dence of disease. This was the first solid
tumor in humans to be cured by drug ther
apy. Chemotherapy had arrived. By 1961,
Hertz was able to publish the results of 63
patients and “establish the substantial ther
apeutic value of intensive chemotherapy in
women with metastatic tumors of tropho
blastic origin.”11 Moreover, his studies also
established standard doses and identified
common drug side effects and toxicities. By
1962, the cure rate of the previously fatal
choriocarcinoma had significantly im
proved to about 80%.

CYTOGENETICS AND PATHOGENESIS
While therapy for choriocarcinoma was
being devised by Hertz and Li, others at
tempted to understand the pathogenesis
of the disease. At mid-century, many be
lieved that retention of a blighted ovum
with cessation of the villous stromal cir
culation and continued secretory activity
of the trophoblast resulted in hydropic de
generation of the villous stroma and sub
38 The Female Patient | Vol 36 February 2011

sequent trophoblastic proliferation. How
ever, interesting reports based upon the
new discipline of cytogenetics were
appearing.
As early as 1962, Atkin and Klinger re
ported a case of a hydatidiform mole asso
ciated with a triploid chromosomal com
plement (3A/XXX).12 Subsequent studies
by Makino, Carr, Baggish, and their col
leagues established the presence of a sex
chromatin in nearly all hydatidiform mole
cases.13-15 And by 1980, based upon the
works of Vassilakos, Szulman, and Kajii, a
complete understanding of pathogenesis
was made.16-18
Hydatidiform moles may be classified
into 2 entities with distinct pathologic and
genetic features. The complete mole shows
cystic swelling and gross trophoblastic
proliferation in the absence of any evi
dence of fetal development. By chromo
somal analysis, these have been shown to
be diploid, almost always XX and andro
genic in origin. By contrast, the partial
mole shows focal trophoblastic hyperpla
sia and is associated with the presence of a
fetus at some stage; these moles have been
shown to be triploid. Choriocarcinoma,
like true malignant tumors, exhibits
aneuploidy.

CONCLUSION
By 1989, or 100 years after Sanger’s original
publication, gynecologists had expanded
their knowledge of choriocarcinoma be
yond the primitive “to cut is to cure”
mantra. Tumor registries permitted the
establishment of diagnostic criteria and,
indirectly, prognostic tools. Government
funding, in the form of NIH grants, un
leashed a flurry of research targeting can
cer and, in particular, the development of
treatments. International bodies, such as
the World Health Organization and the In
ternational Federation of Gynecology and
Obstetrics, similarly contributed by de
manding standardized terminology and
staging systems, thereby permitting a ra
tional approach to treatment.
Today, gestational trophoblastic neo
plasm is recognized as one of the most cur
able diseases. But more importantly, its
cure represents the collaborative efforts
(Continued on page 40)
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from multiple disciplines, focused
upon the betterment of women’s
health care.
The author reports no actual or potential conflict of interest in relation to this
article.
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