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Summary.—The presence of a mononuclear cell reaction to 41 gestational chorio-
carcinomata, 10 invasive moles and 13 malignant trophoblastic teratomata has been
investigated. The intensity of the reaction was graded; there was a significantly
better response to therapy and survival rate in those with a * severe” cellular
reaction than in those with a * mild ” reaction to gestational choriocarcinoma. The
pathological and clinical features of invasive moles showed no relationship with the
cellular reaction to the tumour. The cellular reaction to trophoblastic teratomata
was generally poor but there was a marked cellular reaction to the tumour of one
patient who has enjoyed a sustained remission.

The relationship of cellular reaction and response to treatment with other histo-
logical and clinical features was examined. With the exception of a positive correla-
tion between the degree of vascular invasion and response to treatment, none was
found.

It is suggested that an infiltrate of mononuclear cells in gestational choriocar-
cinoma is probably a response to the presence of tumour antigens. The infiltrate
favourably affects the response to chemotherapeutic agents, suggesting that it
contributes to tumour cell death and it may be interpreted as an immunological

response directed at tumour rejection.

THE results of a preliminary investiga-
tion into the cellular reaction in chorio-
carcinoma were presented in a previous
paper (Elston, 1969). Contrary to previous
reports (Hackett and Beech, 1961; Iliya,
Williamson and Azar, 1967) a band of
mononuclear cells around tumour masses
was commonly present.

In view of this, and the growing
recognition of the importance of immuno-
logical factors in trophoblastic neoplasia
(Bardawil and Toy, 1959; Billingham,
1964, 1967; Bagshawe, 1967a, 1969; Park,
1971) a more comprehensive study was
carried out on all available material from
patients with gestational choriocarcinoma.
The purpose was to assess the relationship
between cellular reaction and other histo-
logical and clinical factors in malignant
trophoblastic disease. Invasive moles
and teratomatous trophoblastic tumours
were also examined in' similar fashion.

MATERIALS AND METHODS

Surgically removed material from 41
patients with gestational choriocarcinoma,
10 patients with invasive mole and 13
patients with malignant trophoblastic tera-
toma (10 males and 3 females) was examined
histologically.

The diagnoses were made from clinical,
hormonal, radiological and histological evi-
dence. The histological criteria used for the
diagnosis of choriocarcinoma and invasive
mole have been described in detail pre-
viously (Elston, 1970). For the diagnosis of
malignant trophoblastic teratoma in the male
patients, the criteria of Collins and Pugh
(1965) were used; the 3 female patients had
ovarian teratomata which morphologically
resembled choriocarcinoma, and there was
no evidence of a relationship with a gestation.
The sites examined are shown in Table I.

Paraffin sections were cut at 5 um and
stained with Cole’s haematoxylin and 19,
aqueous eosin Y. In addition, in 24 cases of
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TaBLE I.—Sites of Primary and Metastatic Tumours Studied in 41 Patients with
Gestational Choriocarcinoma, 10 Patients with Invasive Mole and in 13 Patients
with Malignant Trophoblastic Teratoma

Choriocarcinoma

Nature Site Surgical material
Uterus 31
Primar Fallopian tube 1
mary Ovary —
Testis —
Vagina 1
Retroperitoneum 3
. | Ovary 1
Metastatic Lung 6
Liver 0
Intestine 1
Total All sites 44

Number
Malignant trophoblastic\
teratoma
Invasive mole Male Female ) Total
10 — — 41
0 — 0 1
0 — 3 3
— 6 — 6
0 — 0 1
1 2 0 6
0 — 0 1
0 2 0 8
0 0 1 1
0 0 0 1
11 10 4 69

The discrepancy between the number of sites examined and the number: of patients is explained as
follows: in the surgical material, in 3 cases both the primary and a metastasis were examined (in lung in 2,
in vagina in 1); in 1 invasive mole both the uterus and retroperitoneal tissue were examined; and in 1 of the
female teratomata bgth the ovarian primary and a liver metastasis were examined.

gestational choriocarcinoma, pyroninophilic
cells were identified by staining sections by
the methyl green—pyronin method. Where
necessary multiple blocks and serial sections
were examined. To avoid bias, all the
material was assessed without knowledge of
clinical details and with slide numbers and
names masked.

Clinical details

A. Choriocarcinoma.—The age range of
the 41 patients was 17-56 years and the
number of known antecedent gestations in
each case ranged from 1 to 5 (Table II). The
type of gestation immediately preceding the
development of choriocarcinoma is shown in
Table III. In 2 patients the last known
gestation had been many years previously
and in such cases it is often impossible to

TABLE II.—Relationship between Age and
Gravidity in 41 Patients with Gestational
Choriocarcinoma

Gravidity
Age 1 2 3 4 5+ Unknown Total
1519 4 1 0 0 0 0 5
2024 6 2 2 0 1 0 11
2529 5 3 2 0 1 0 11
3034 2 1 1 o0 1 0 5
33 0 1 1 0 0 0 2
0+ 1 1 0 3 0 2 7
Total 18 9 6 3 3 2 4l

)

TABLE III.—Type of Antecedent Gestation
in 41 Patients with Gestational Chorio-
carcinoma '

No. of
Gestation patients Percentage
Hydatidiform mole 18 44
Abortion 12 29
Normal delivery 8* 19-5
Ectopic gestation 1 2-5
Unknown : 2 5
Total 41 100

* Two patients had had previous hydatidiform
moles, 13 months and 15 years before, respectively.

determine whether the tumour arose after a
long latent period or following a subséquent
unsuspected pregnancy. Thirty-seven of the
patients were Caucasian, with 1 Singhalese,
1 Jamaican negro, 1 Brazilian negro and 1
Nigerian completing the group of 41 patients,
In 39 of these patients it was possible to
estimate the length of time between the last
known gestation (presimed to be the one
from which the choriocarcinoma developed)
and the diagnosis of choriocarcinoma. Thesé
times ranged from 0 to 45 months, with a
mean of 11 months. The distribution of
metastases at the time of diagnosis was
assessed by direct observation at surgery, by
radiographs of the chest' and by pelvic
arteriography. They were graded as local or
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distant; in 6 patients no metastases were
detected, in 7 there were local deposits, in 17
distant metastases were found, whilst in the
remaining 11 there were both local and
distant metastases.

Twenty-four of the patients were alive
and well at the time of the study, survival
times ranging from 3 to 13 years after
diagnosis.

B. Invasive mole.—The 10 patients in this
group were aged from 20 to 41 years; all
were Caucasian. The number of known
pregnancies ranged from 1 to 4 but the
gravidity of 2 patients was not ascertained.
Metastases were detected by direct observa-
tion or by radiography in 4 patients. All
the patients were alive and well at the time of
the study, survival times ranging from 4 to
12 years.

C. Teratomatous choriocarcinoma.—The age
range of the 10 males was 20-35 years. The
ages of the 3 females were 11, 15 and 19 years;
all 13 were Caucasian. Only 1 patient, a
male, was alive at the time of the study, the
survival time being 5 years from diagnosis.

Therapy

A variety of therapeutic methods were
used, including surgical excision of primary
and metastatic tumours, ionizing radiation
and chemotherapeutic agents; these methods
have been fully described elsewhere (Bag-
shawe, 1963, 19675, 1969).

RESULTS
Histopathological study
A. Gestational choriocarcinoma

Nature of infiltrate—Where a cellular
reaction is present the infiltrate is pleo-
morphic; lymphocytes and large mono-
nuclear cells predominate while plasma
cells are found in variable numbers.
Most of the mononuclear cells are macro-
phages, but methyl green-pyronin stains
in 24 suitable cases show that up to a
third have pyroninophilic cytoplasm and
can therefore be regarded as plasma cell
precursors. Eosinophil  polymorpho-
nuclear leucocytes are variable in number,
but are present in most cases. Neutrophil
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polymorphonuclear leucocytes are rarely
found in infiltrates around histologically
preserved malignant trophoblast but are
commonly present in areas of necrotic
tissue. Conversely lymphocytes, macro-
phages and plasma cells are rarely found
in relation to areas of necrotic tumour.

Grading of intensity of infiltrate—The
intensity of the infiltrates varies from
case to case. Since most of the material
was obtained from other hospitals it was
not possible, for technical reasons, to use
a quantitative grading method. The
assessment was therefore carried out on
a semi-quantitative basis, all the available
sections from each case being surveyed
over a range of magnification on 3 separate
occasions. A preliminary study of 10
cases was used to establish 4 grades of
intensity : (1) Nil—in these cases a careful
search of the periphery of the tumour
fails to reveal any lymphocytes, macro-
phages or plasma cells; (2) Slight—a
typical slight reaction is shown in Fig. 1.
A small number of cells is scattered indi-
vidually in the tissue adjacent to the
tumour. There are occasional focal aggre-
gates of cells, but parts of the invading
tumour are unassociated with any re-
action; (3) Moderate—the reaction is
graded as moderate when the cellular
infiltrate forms a definite band of cells
surrounding the greater part of the
tumour circumference. This band is
several cells wide (Fig. 2) and there are
also moderate focal aggregates in the
adjacent tissue; (4) Marked—the marked
response is characterized by a much wider
band of inflammatory cells investing the
whole of the periphery of the tumour,
together with large collections of cells in
the adjacent tissue (Fig. 3). In this group
the cellular infiltrates often occupy as
large an area as the tumour itself. In
some cases a reaction can also be seen
around tumour within vascular spaces
(Fig. 4).

Following this preliminary study, one
case in each group was used as a standard
for comparison when the overall study was
carried out.
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Fia. 1.—Gestational choriocarcinoma with a slight cellular reaction. H. and E. x 150.

the tumour tissue. H. & E. x 150.
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Fi16. 3.—Choriocarcinoma with a marked cellular reaction. H. & E. X 150.
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F1a. 4.—Fragment of malignant trophoblast in a venous sinus, surrounded by inflammatory cells.
From a case of gestational choriocarcinoma with a marked cellular reaction. H. & E. . x 250.
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Relation between cellular infiltrates and
response to treatment

A cellular reaction around tumour
masses was found in 38 of the 41 patients
with gestational choriocarcinoma. In one
patient in whom material was obtained
both before and during treatment with
chemotherapeutic agents, the former
showed a slight and the latter a marked
reaction; this patient was excluded from
the statistical analysis since she could not
be assigned to any one group. The inten-
sity of the cellular infiltrates to tumours
at different sites in the remaining 40
patients is shown in Table IV.

TABLE IV.—Intensity of Cellular Reaction
i 40 Cases of Gestational Choriocarci-
noma at Primary and M etastatic Sites

Intensity of cellular reaction

Site  Nil Slight Moderate Marked Total
Primary 2 14 11 3 30
Metastatic 1 2 3 1 7
Primary and 0 1 1 1 3

metastatic
Total 3 17 15 5 40

Since there was a clear difference
between the slight and moderate infiltrates
2 main reaction groups were formed, by
combining the “nil ” and ‘slight ” in-
filtrates into a “ mild ”’ reaction group,
and the ‘““moderate” and ° marked”
infiltrates into a ‘“ severe ” reaction group.

In order to test whether the intensity
of the cellular reaction had any effect on
response to treatment, 2 groups of patients
were considered—those apparently in com-
plete remission at the time of the study
and those who ultimately died. It was
difficult to find acceptable criteria for the
“ complete remission >’ group of patients,
since only 25 patients had survived for 5
years or more, and the longest individual
follow-up was 13 years. However, all
observed relapses in the patients treated
in the unit at Fulham Hospital, both in
those who died and in those still alive,
had occurred within 6 months of the end
of the preceding course of therapy (Bag-
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shawe, 1969). Remission was therefore
arbitrarily considered to be complete
when the urinary gonadotrophin excretion
and clinical and radiological findings had
remained normal for a minimum of 1 year
after the end of therapy. In fact, in this
series of 40 patients the shortest follow-up
after treatment is now 3 years.

There were 20 patients in the ““ mild ”
reaction group and 20 patients in the
‘““ severe ’ reaction group. The number of
survivors in each group was, respectively,
5 and 18 (Table V). Application of

TaBLE V.—Comparison of Cellular Re-
action to Gestational Choriocarcinoma in
Two Groups of Patients, those Free from
Tumour and those who Died During
Treatment

Reaction
group
f-__A—ﬂ
Response to treatment Mild Severe Total
Incomplete—all ultimately died 15 2 17
Complete remission 5 18 23
Total 20 20 40

Fisher’s exact test, P = 0-0001.

Fisher’s exact test showed that the
difference between the 2 groups in the
number of survivors was highly significant
(P = 0-0001).

Two potential sources of bias in the
above results were next investigated; the
effect of examining material obtained
during treatment with chemotherapeutic
agents and the possibility that the reaction

TABLE VI.—Comparison of Cellular Re-
action to the Primary Tumour Removed
before Chemotherapy in Two Groups of
Patients with Gestational Choriocarci-
noma, those Free from Tumour and those
who Died during Treatment

Reaction
group
f_‘%
Response to treatment Mild Severe Total
Incomplete—all ultimately died 9 2 11
Complete remission 5 13 18
Total 14 15 29

Fisher’s exact test P = 0-0186.



CELLULAR REACTION IN TROPHOBLASTIC TUMOURS

found in relation to metastases might have
been nonspecific. Table VI shows the
relation between cellular reaction and
response to treatment in the 29 patients
in whom the primary tumours were
removed before treatment with chemo-
therapeutic agents (P = 0-016); the differ-
ence in survival is still significant.

B. Invasive mole

Histological examination.—This was
conducted in the same way as described
above. In some of the cases there were
large areas of degenerate or necrotic
trophoblast, particularly in those with
only limited or moderate invasion. Where
a cellular reaction was seen in these
cases, the cells were found as frequently
around degenerate as around histologically
preserved trophoblast. In such cases
separation from a “ placental site ”’ type
of reaction was not possible.

Clinicopathological assessment.—A cel-
lular reaction was found in 8 of the 10
cases (slight in 5, moderate in 3). All the
patients are alive and well, the shortest
follow-up after therapy being 41 years.
Following hysterectomy none proved diffi-
cult to treat, although in 2 patients short
courses of chemotherapy were required.
Metastases occurred in 4 of the 10 patients
(in 3 with a slight cellular reaction and 1
with a moderate cellular reaction). The
numbers are too small for a statistical
study, but no relationship was found
between such factors as degree of invasive-
ness, presence of metastases, response to
therapy and cellular reaction.

C. Teratomatous choriocarcinoma (malig-
nant trophoblastic teratoma)

Histological —examination.—Where a
cellular reaction was found it was com-
posed of lymphocytes, macrophages and
plasma cells with variable numbers of
eosinophils. In 6 of the cases (4 male, 2
female) the tumour contained teratoma-
tous elements beside malignant tropho-
blast; there were cellular reactions in only
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2 of these and the infiltrates were equally
as intense around the non-trophoblastic
elements. In 1 other case, with a marked
reaction, there was a coexisting seminoma
to which there was also a marked reaction,

Relationship between cellular reaction
and response lo treatment.—A cellular
reaction was found in only 6 of the 13
cases; the intensity of the reaction at
primary and metastatic sites is shown in
Table VII.

The same reaction groups as for the
gestational choriocarcinoma,  mild >’ and
“severe ’, were used. The relationship
between cellular reaction and response to
treatment is shown in Table VIII. The
number of patients in this study is too

TABLE VII.—Intensity of Cellular Reaction
in 13 Cases of Malignant Trophoblastic
Teratoma at Primary and Metastatic

sites

Intensity of cellular reaction
A

Site (Nil Slight Moderate Marke;l Total
Primary 4 3 0 1 8
Metastatic 2 1 1 0 4
Primary and 1 0 0 0 1

metastatic
Total 7 4 1 1 13

TABLE VIII.—Relationship between Cel-
lular Reaction and Response to T'reatment
in Teratomatous Choriocarcinoma

Reaction
group
f_—_\
Response to treatment Mild Severe Total

Incomplete—all ultimately died 11 1 12
Complete remission 0 1 1

Total 11 2 13

small for a statistical analysis, but the
only patient to have survived (a male,
alive and well 5 years after therapy) was
in the ““ severe ”’ reaction group.

Further clinico-pathological study in
gestational choriocarcinoma
Having established the presence of a

cellular reaction to gestational chorio-
carcinoma, and its relationship with
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response to treatment, it was of interest to
determine whether this factor was inde-
pendent of other pathological and clinical
factors which might also have influenced
prognosis. Accordingly, a further study
was carried out on the cases of gestational
choriocarcinoma.

1. Assessment of other histological features
The features examined were as follows:

(a) Tumour mecrosis—An important
factor in the response of tumours to
therapy is thought to be the spontaneous
cell death rate (Bagshawe, 1968; Lala,
1971). Theoretically it is possible that
the greater the degree of necrosis observed
in sections of choriocarcinoma, the higher
the spontaneous cell death rate and the
better the prognosis. An attempt was
made to measure the ratio of histologically
preserved tumour to necrotic tumour in
suitable specimens. However, much of
the apparently necrotic tissue in the
tumours is admixed blood and fibrin and
it was not possible to obtain accurate
measurements. This part of the investi-
gation was therefore not pursued.

(b) Ratio of syncytiotrophoblast to cyto-
trophoblast.—Morphological studies (Pierce
and Midgeley, 1963) have shown that
syncytiotrophoblast is formed by fusion
of cytotrophoblast cells, and it can be
assumed that the proliferative potential
resides in the cytotrophoblastic elements.
Sutherland (1951) has suggested that an
excess of cytotrophoblast in choriocarci-
noma is an indication of increased malig-
nancy. To investigate this possibility
sections from 25 suitable cases were
examined. The relative proportions of
syncytiotrophoblast and cytotrophoblast
were assessed by the point counting
method (Dunnill, 1968), using a Zeiss I
integrating eyepiece (25 points) at a
magnification of 100 times. In 6 cases it
was not possible to separate the 2 com-
ponents clearly as a large proportion of
the tumour was composed of ‘‘interme-
diate ” cells. There remained 19 cases in
which counts were made, the ratio of
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syncytiotrophoblast to cytotrophoblast
varying from 3 : 1 to 1 : 10, mean 1 : 2-3.

(¢) Degree of wvascular invasion by
tumour.—Choriocarcinoma has no integral
vascular stroma, and the tumour invades
the vasculature of the host in the same
way as normal trophoblast. A conse-
quence of this vascular permeation is the
ease with which haematogenous metastasis
takes place, and it is possible that the
degree of vascular invasion is a factor in
the response of patients to treatment.
Sections from 21 cases were examined to
assess the proportion of tumour in mater-
nal vessels and 3 categories were allocated.
In Grade 1 tumour was found only in
occasional vascular sinuses at the periphery
of the tumour. In Grade 2 tumour
extended into several vessels at the
periphery, with small local satellite lesions.
Tumours were placed in Grade 3 when
many vessels around the periphery con-
tained tumour and there were many
embolic lesions throughout the adjacent
tissue. There were 3 Grade 1 cases, 10 in
Grade 2 and 8 in Grade 3.

2. Assessment of clinical factors

The clinical factors having a possible
bearing on response to treatment were
considered to be maternal age, gravidity,
the type of antecedent gestation, the
time interval between antecedent gesta-
tion and diagnosis and the distribution of
metastases at diagnosis (Tables II and IIT
and Clinical Details section).

Relationship of cellular reaction and re-
sponse to treatment with other histological
and clinical factors

Each of the histological and clinical
factors was tested for significance against
cellular reaction and response to treat-
ment. The only factor found to influence
prognosis was the degree of vascular
invasion by tumour (Table IX. Two
main groups were formed by combining
categories 1 and 2 into one group. Fisher’s
exact test gave a value for P of 0-017,
showing a positive relationship between
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TABLE IX.—Relationship between Degree
of Vascular Invasion and Response to
Treatment in Gestational Choriocarcinoma

Degree of
vascular invasion

Response to treatment 1 2 3 Total
Incomplete—all 1 1 6 8
ultimately died
Complete remission 2 9 2 13
Total 3 10 8 21

poor response to treatment and a marked
degree of vascular invasion). None of the
factors examined was found to have any
significant relationship with cellular re-
action. In the interests of brevity, details
of the negative findings are not included
in this paper.

DISCUSSION

The cells which make up the infiltrate
seen in these cases of choriocarcinoma—
lymphocytes, macrophages and plasma
cells—are recognized as having a role in
cell mediated immune mechanisms such
as delayed hypersensitivity reactions
(Waksman, 1960) and solid allograft
rejection (Gowans, 1965). The presence
of such cells, which include many with
pyroninophilic cytoplasm, termed  im-
munoblasts ” by Dameshek (1963) and
Mellors (1966), is strongly suggestive of an
immunological reaction to the tumour. It
seems reasonable to postulate that this
cellular reaction represents an attempt at
tumour rejection.

If this is so, the nature of the antigens
evoking such a host response requires
consideration. Choriocarcinoma can be
expected to possess the genetic potential
for 3 different classes of antigen lacking
from host tissues. It may contain tissue
specific antigens for trophoblast, and
although such antigens have not yet been
conclusively demonstrated in choriocar-
cinoma, experiments in animals suggest
that they are present in normal tropho-
blast (Beer, Billingham and Yang, 1972).
Similarly, antigens associated with trans-
formation to the malignant state may be
expressed (Laurence and Neville, 1972)
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and choriocarcinoma is neither more nor
less likely than other tumours to have
such antigens. It is interesting that
similar cellular infiltrates to those seen in
choriocarcinoma have also been described
in other tumours, for example, in carci-
noma of the stomach (Black, Opler and
Speer, 1954), carcinoma of the breast
(Berg, 1962; Black, Opler and Speer,
1956; Hamlin, 1968), malignant melanoma
(Cochran, 1969) and neuroblastoma
(Lauder and Aherne, 1972). Thirdly,
since choriocarcinoma is a malignant
allograft (Dowling, 1957; Hirsch, 1962) it
may also exhibit individual-specific or
transplantation antigens, inherited from
the male parent of the antecedent con-
ception. It has been shown that chorio-
carcinoma may arise from conceptions
which are Rh or ABO incompatible with
the host (Bagshawe ef al., 1971) and that
the antecedent conception is usually
HL-A incompatible with the host (Lawler,
Kouda and Bagshawe, 1971; Lewis and
Terasaki, 1971).

The ability of choriocarcinoma to grow
despite the genetic potential for strong
antigenic differences with the host may be
analogous with the survival of the mam-
malian foetus. Indeed, there is much
evidence to suggest that the success of the
foetus is dependent on the characteristics
of the trophoblast and it seems evident
that trophoblast is relatively deficient in
the expression of individual specific anti-
gens (Bradbury et al., 1969; Currie and
Bagshawe, 1967; Currie, van Doorninck
and Bagshawe, 1968; Haskova, 1962:
Kirby et al., 1964; Simmons and Russell,
1962).

Now if the cellular reactions described
above are an attempt at tumour rejection
it might be expected that a marked re-
action would be associated with a better
response to treatment. The mean follow-
up from diagnosis for these cases is only
5 years and the longest survival is 13
years, but late relapses have not so far
occurred. By using an arbitrary period
of at least 1 year’s freedom from recur-
rence as indicative of a “ cure ” it wag
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possible to examine 2 groups of patients—
those who died during treatment and those
in complete remission. When all 40
eligible patients were considered there was
a highly significant difference in survival
between the “mild” and ‘ severe”
reaction groups (Table V). Even when 2
potential sources of error were excluded,
the effect of examining material obtained
during treatment with chemotherapeutic
agents and the possibility that the reaction
to metastases was nonspecific, the differ-
ence in survival was still significant (Table
VI). Thus the presence of a  severe ”
cellular reaction to gestational chorio-
carcinoma is related to a favourable
response to treatment, a finding which
holds good even when primary tumours
which were removed before chemotherapy
are considered alone.

Despite their histological similarity,
the response to treatment of teratomatous
choriocarcinoma is much poorer than that
of gestational choriocarcinoma. A com-
parison of the cellular reaction in the 2
types shows a much greater proportion of
gestational choriocarcinoma in  the
“ severe ”’ reaction group (Tables VII and
VIII, 509, compared with 159,). These
findings suggest that there are funda-
mental biological differences between ges-
tational and teratomatous choriocarci-
noma and in particular teratomatous
choriocarcinoma lacks the genetic basis
for expressing individual specific antigens.
It is also interesting that the only pro-
longed survivor in the teratomatous cases
has been a male patient with a marked
cellular reaction to his tumour.

As part of the assessment of the signi-
ficance of the cellular infiltrates, other
histological and clinical factors were
examined. No relationship was found
between syncytiotrophoblast: cytotropho-
blast ratio and patient survival or cellular
reaction. This lack of correlation suggests
that the histological differentiation of the
tumour may not be important in the
natural history of choriocarcinoma and
our evidence does not support Suther-
land’s (1951) theory that cytotrophoblast
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excess is evidence of increased malig-
nancy. The only histological feature that
was significantly related to prognosis,
apart from cellular reaction, was the
degree of vascular invasion. As might
have been expected the greater the vas-
cular invasion by tumour, the poorer the
survival. This did not correlate with
cellular reaction and the 2 factors appear
to operate independently.

Prehn (1960), who found choriocarci-
noma to be more common in multiparous
women, and Breyere (1964) proposed that
choriocarcinoma might result from induced
immunological tolerance to paternal anti-
gens. Scott (1962) took the opposite view
and suggested that inadequate stimulation
of maternal immune processes might play
a part, since he found an increased fre-
quency of choriocarcinoma with first
pregnancies. Neither view is supported by
our study (Table II), nor was there any
relationship between maternal age and
gravidity and either response to treatment
or cellular reaction.

It is also evident from our data that
the overall malignancy of a trophoblastic
neoplasm is not determined by the inten-
sity of the cellular reaction. An invasive
mole which excites a poor cellular response
does not metastasize as frequently as a
choriocarcinoma with a good cellular
response. Moreover, it should be empha-
sized that although there is a good overall
relationship between the prognosis with
chemotherapy and cellular reaction the
relationship does not hold for all cases;
some with severe cellular reactions proved
fatal whereas some with mild reactions
have achieved sustained remissions. Just
how the cellular reaction to these tumours
co-operates with the chemotherapeutic
agents to achieve a better response is not
known. It has, however, been argued
that the rate of spontaneous cell loss is
probably a critical factor in the response
of tigsues to cytotoxic agents (Bagshawe,
1968) and immunological responses may
be supposed to contribute to the overall
rate of death in the tumour cell popula-
tion.
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Our failure to find a strong correlation
in the present study between prognosis
and the time interval from the antecedent
gestation to the start of treatment is
somewhat surprising in view of previous
findings. When this time interval is less
than 3 months the death rate is about 5%,
whereas when the interval is more than
1 year the death rate exceeds 409,
(Bagshawe, 1969). The discrepancy here
is attributable to the fact that the
present series is selected heavily towards
those patients with advanced disease who
required hysterectomy, thoracotomy or
laparotomy.

In conclusion, the results from this
study suggest that an infiltrate of mono-
nuclear cells in gestational choriocarci-
noma probably occurs in response to the
presence of tumour antigens. The generally
favourable effect of an infiltrate on the
natural course of the disease and the
response to chemotherapy suggest that it
contributes to tumour cell death. It may
be regarded as an immunological response
directed at tumour rejection.

Our thanks are due to Mr K. James and
Mrs D. Phillips for technical assistance
and to Mr G. Harwood for the photo-
micrographs. The work was supported in
part by the Charing Cross Hospital
Research Sub-Committee.
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