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Intraplacental choriocarcinoma (IC), or choriocarcinoma in situ, is a rare disease on the gestational trophoblastic
disease (GTD) spectrum, with <100 case reports available in the literature. We propose that many patients with
IC are likely to be missed as the majority of patients do not present with metastases. Currently, there are no
standardized protocols in existence for postpartum monitoring of these patients. We present a case of IC iden-
tified in the term placenta of a 21-year-old who delivered by primary cesarean due to concern for fetal intol-

erance of labor. Subsequently, we review the recommendations available on postpartum monitoring of this likely

under-diagnosed condition.

1. Introduction

Intraplacental choriocarcinoma (IC), also known as choriocarcinoma
in situ, is a rare form of gestational trophoblastic disease (GTD), ac-
counting for 0.04% of all cases (Jiao et al., 2016; Caldas et al., 2017; Lele
et al., 1999; Kanehira et al., 2013). Given the rarity of the condition and
the paucity of literature about it, IC has been treated as distinct from
gestational choriocarcinoma (GC). While presentation of IC, if symp-
tomatic, is similar to that of GC, diagnostic criteria are different
(Table 1).

Histologically, IC is characterized by a proliferation of cytotropho-
blasts and syncytiotrophoblasts, often with extensive necrosis due to
their lack of intrinsic blood supply. Synonymously, choriocarcinoma in
situ has been used to describe neoplastic trophoblast proliferations that
are restricted to the placenta without metastases (Trask et al., 1994).
Disease presentation can range from asymptomatic with incidental
findings of IC on placental pathology to metastatic maternal and in-
fantile disease (Jiao et al., 2016; Caldas et al., 2017; Lele et al., 1999;
Kanehira et al., 2013; Trask et al., 1994; Medeiros et al., 2008; Liu and
Guo, 2006; Christopherson et al., 1992; Duleba et al., 1992; Sauvestre,
2014; Aonahata et al., 1998; Jacques et al., 1998; Lee and Cho, 2019;
Sebire et al., 2005). Most cases present with no evidence of disseminated

disease and are monitored with serial beta human chorionic gonado-
tropin (hCG) levels (Jiao et al., 2016; Caldas et al., 2017; Lele et al.,
1999; Jacques et al., 1998). If metastases are identified, the prognosis is
poor unless both the patient and the newborn, if also affected, are
treated with multi-agent chemotherapy, most commonly EMA/CO
(etoposide, methotrexate, actinomycin-D, cyclophosphamide, and
vincristine) (Jiao et al., 2016; Caldas et al., 2017; Lele et al., 1999; Liu
and Guo, 2006; Christopherson et al., 1992; Duleba et al., 1992; Sau-
vestre, 2014).

Given that most patients do not present with symptoms of metastasis
and placental pathology is not done routinely, the actual prevalence of
IC is likely higher than currently estimated. Furthermore, diagnosis of IC
requires methodical review by a specialized pathologist; lesions that can
appear to be simple infarcts are often not examined meticulously, which
could lead to missed cases of IC (Kanehira et al., 2013; Duleba et al.,
1992; Jacques et al., 1998; Lee and Cho, 2019; Sebire et al., 2005).
Survival patterns are overall reassuring for patients affected by IC, but
with there being a possibility of undiagnosed cases of IC, the actual
morbidity and mortality of the disease cannot be estimated. Herein, we
present the case of an asymptomatic 21-year-old patient in whom IC was
discovered after cesarean delivery for non-reassuring fetal heart tracing
remote from delivery. We hope to add to the existing body of literature
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Table 1
Comparison of presentation and diagnosis of intraplacental choriocarcinoma
and gestational choriocarcinoma.

Intraplacental choriocarcinoma Gestational choriocarcinoma

Presentation ~ Routine evaluation of placenta Evaluation of pregnancy tissue,
after delivery including molar gestation and
Evaluation of placenta after non-  early pregnancy loss
reassuring fetal status or Vaginal bleeding or bleeding
stillbirth from metastases
Evaluation of products of Other symptoms of metastases
conception after pregnancy (respiratory, neurologic)
termination or early pregnancy Persistently elevated hCG
loss
Gross placental lesion noted after
delivery
Vaginal bleeding during
pregnancy
Symptoms of metastases
(respiratory, neurologic)

Diagnosis Histopathologic diagnosis Clinical diagnosis, including

- Histopathology

- Rise or plateau of hCG
- Symptoms or radiologic
evidence of metastases

with this case report and discuss the available recommendations for
diagnostic evaluation and surveillance of this rare disease, as well as
address the implications of routine placental pathologic analysis as a
means of reducing morbidity and mortality from this rare disease.

2. Presentation
2.1 Initial presentation and management

A 21-year-old gravida 1 para 0-0-0-0 at 38 weeks and 4 days
gestational age presented to the Labor and Delivery triage unit with pre-
labor rupture of membranes and was admitted for induction of labor.
Her pregnancy was complicated by polyhydramnios, group B strepto-
coccus colonization, and obesity with a BMI of 32 kg/m?. The placenta
was noted to be normal in appearance at her anatomic scan with no
further mentions in subsequent ultrasounds. She had no other known
medical, surgical, or family history. Her labor induction was performed
with intravenous oxytocin. About 12 hours into her labor course, she
had an intermittent category II fetal heart tracing that responded well to
intrauterine resuscitation. Approximately 24 hours into her induction, a
category II tracing was again noted with prolonged late decelerations
not responsive to resuscitation, and the decision was made to proceed
with primary cesarean delivery. She underwent an uncomplicated
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primary low transverse cesarean section at 38 weeks and 5 days. There
was delivery of a viable male infant weighing 3108 g with 1- and 5-min-
ute APGAR scores of 8 and 9, respectively. The placenta was sent for
pathologic review due to the non-reassuring fetal heart tracing neces-
sitating cesarean delivery. She had an unremarkable postoperative
course and was discharged home on postoperative day 2.

2.2. Pathology and disposition

Gross examination of the placenta (465 g, 25th to 50th percentile) on
first review showed no obvious focal lesions. Histopathologic analysis
found maternal vascular malperfusion lesions consistent with early in-
farctions, fetal vascular malperfusion lesions, chorangiosis, acute sub-
chorionitis, and atypical extravillous and villous trophoblasts suspicious
for choriocarcinoma in situ (Fig. 1A). Immunohistochemical (IHC)
staining with Ki-67, a marker for cell proliferation, showed positive
staining in more than 80% of these atypical extravillous and villous
trophoblasts (Fig. 1B). The cells of interest were negative when stained
with inhibin. These sections of the placenta were reviewed by two
outside pathologists who supported the concern for IC and recom-
mended further sampling of the placenta. Extensive additional sections
were taken; however, no additional foci of atypical cells were identified.
She was referred to Gynecologic Oncology and the departmental
multidisciplinary tumor board recommended active surveillance with
serial beta hCGs, completed monthly. To this point, all her beta hCG
values have remained <1mIU/mL.

3. Discussion

Herein is a case of IC identified in the placenta of a primigravida who
had a cesarean section for non-reassuring fetal heart tracing. The
placenta was grossly normal in appearance, but microscopic examina-
tion revealed a single focus of abnormal trophoblasts. The extension and
infiltration of these abnormal trophoblasts from the villi into the
extravillous space raised concern for IC over isolated atypical tropho-
blasts that have been previously described within intervillous tropho-
blastic islands. Choriocarcinoma has been associated with a Ki-67 index
of greater than 50%, while atypical trophoblasts isolated to intervillous
trophoblastic islands have been associated with Ki-67 indices of <10%
(Shih and Kurman, 1998). In order to characterize the atypical tropho-
blasts in this case, a Ki-67 IHC stain was applied to determine a prolif-
eration index. In this case, more than 80% of the atypical cells stained
with Ki-67, indicating a high rate of cellular proliferation consistent with
a diagnosis of choriocarcinoma. Beta hCG has been monitored monthly
since delivery and has remained <1 IU/mL, with no clinical evidence of

Fig. 1. Histopathological findings from the placenta. (A), Hematoxylin and eosin (H&E) shows the isolated focus of atypical trophoblasts within multiple villi, as well
as pushing out into the extravillous spaces (10 x ). (B), Ki-67 staining in more than 80% of the atypical trophoblasts (10 x ).
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disease progression noted.

The characteristics of cases presented in the literature are hetero-
geneous; while most case reports present uncomplicated term preg-
nancies, others describe intrauterine fetal demise both preterm and at
term, patients with history of molar pregnancy, and several multi-fetal
gestations (Jiao et al., 2016; Caldas et al., 2017; Christopherson et al.,
1992; Duleba et al., 1992; Jacques et al., 1998). The indication for
placental pathology assessment of term placentas was most commonly
for non-reassuring fetal status intrapartum. If there was a visible lesion
on gross examination of the placenta, the most common appearance was
that of an infarct or hemorrhage (Jiao et al., 2016; Lele et al., 1999;
Kanehira et al., 2013; Lee and Cho, 2019; Sebire et al., 2005). Given that
most patients are asymptomatic and appear to have disease resolution
without intervention or apparent impact on future pregnancies, it seems
likely that if placental pathology were done routinely, more cases of IC
may be identified (Jiao et al., 2016; Caldas et al., 2017; Lele et al., 1999;
Trask et al., 1994; Jacques et al., 1998). Thus, it stands to reason that the
current estimated prevalence of IC based on existing literature is an
underestimate.

The clinical significance of the underdiagnosis of IC is unclear;
without more data, the actual morbidity and mortality attributable to
this rare disease are unknown. Further, the impact of IC on future
fertility and pregnancy outcomes cannot be fully elucidated with the
current paucity of information. Several case reports have presented in-
stances of IC discovered after stillbirth — the nature of this possible as-
sociation is unclear with scant numbers of patient cases available for
analysis (Jiao et al., 2016; Trask et al., 1994). With the paucity of
available information, no firm statement can be made on surveillance
for subsequent pregnancies, such as with fetal non-stress tests or fre-
quency thereof. Other case reports have presented patients with per-
sonal history of molar pregnancies (Duleba et al., 1992; Jacques et al.,
1998); studying why multiple expressions of GTD would occur in one
patient could possibly provide clues to better understanding why certain
patients are at higher risk for developing GTD. And with regard to im-
aging, there is little information available about prenatal diagnosis of IC
by ultrasound; to our knowledge there are only a couple of reports of an
identifiable placental lesion being ultimately diagnosed as IC, so firm
statements cannot yet be made on the appropriate prenatal radiologic
diagnosis and evaluation of IC (Jiao et al., 2016). The most obvious way
to detect more cases of IC would be to send every placenta for Pathology
review. However, this could strain already overburdened Pathology
departments and thus create delays in diagnosis. Further, the histologic
diagnosis of IC can be challenging (Medeiros et al., 2008; Sauvestre,
2014), and the impact of possible false diagnoses could lead to undue
psychological burden on patients and interventions that could be costly
or even toxic, if chemotherapy were given. The possible costs to patients
and the medical system as a whole with universal placental pathology
are unknown and could be significant.

Jiao et al. have provided recommendations for the management of
IC, proposing indications for histological placental examination and
suggested guidelines for surveillance and treatment (Jiao et al., 2016).
They suggest that placental pathology should be obtained for patients
with history of vaginal bleeding in pregnancy or respiratory or neuro-
logic symptoms, gross abnormality of the placenta on routine inspection,
adverse fetal or neonatal outcomes, and history of previous GTD. After a
diagnosis of IC, they recommend whole-body imaging to investigate
metastatic disease, infant urinary hCG, and lifelong serum hCG sur-
veillance. Chemotherapy is advised for patients with metastases or
elevated hCG and is stratified between single-agent therapy with
methotrexate and multi-agent therapy with EMA/CO based on World
Health Organization (WHO) score greater or less than 7. On review of
the available literature, the frequency of serum hCG measurement for
postpartum surveillance has not directly been commented on; several
case reports mention monitoring serum hCG after delivery until
normalization, but it is not clear how long or how frequently labs were
drawn. And while Jiao et al. recommend lifelong hCG surveillance, they
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do not make a specific recommendation for frequency (Jiao et al., 2016;
Caldas et al., 2017; Lele et al., 1999; Jacques et al., 1998). Similarly,
there is insufficient information to guide surveillance of neonates if an
initial BhCG is <1; further study is indicated to better characterize
appropriate surveillance in neonates without evidence of disease.

The available literature on IC consistently reports elevated hCG
levels in patients identified to have metastases (Jiao et al., 2016; Caldas
etal., 2017; Lele et al., 1999; Liu and Guo, 2006; Sauvestre, 2014). This
calls into question the recommendation for routine post-diagnostic
evaluation with whole body imaging and lifelong hCG surveillance;
with IC’s good prognosis and the predictable nature of its associated
metastases, serial serum hCG measurement alone could be a reasonable
alternative to a more extensive diagnostic evaluation. If hCG is moni-
tored after diagnosis and found to be normal (<1 IU/mL), perhaps pa-
tients could be spared radiation exposure, cost of imaging, and
interruption to life of additional testing appointments, with a reasonable
presumption of absence of metastases. This manner of approach would
relieve some of the burden of the disease on both the patients and the
health care system in general and would be easier to facilitate for pa-
tients with limited access to healthcare. In the same vein, proposing a
duration of time for hCG surveillance after diagnosis of IC, rather than
lifelong surveillance, would decrease health-care related costs, burdens,
and interruptions to patients’ lives. Given IC’s good prognosis and the
likelihood that cases are going undiagnosed without an obvious impact
on maternal morbidity and mortality, further data should be collected to
illuminate the most appropriate diagnostic and surveillance protocol, as
well as to evaluate if postpartum hCG surveillance is warranted at all
once the hCG level has returned to normal.

4. Conclusion

IC is a rare manifestation of GTD and carries an excellent prognosis if
metastatic disease is treated promptly with modern multi-agent
chemotherapy. Most of the limited information about this disease is
drawn from case reports; accordingly, the true nature and impact of this
disease on maternal morbidity and mortality is unknown. There is
currently no consensus on which patients should be screened for IC and
on the appropriate management and surveillance. With the excellent
prognosis of IC and the unlikelihood of metastases without elevated
hCG, we suggest that surveillance and initial diagnostic evaluation may
not need to be as intensive as previously thought. However, more
research is needed to better guide recommendations on which patients
should be screened, how to evaluate and monitor patients given the
diagnosis, and what interventions, if any, should occur in subsequent
pregnancies.
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