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Abstract: Choriocarcinoma (CC) tends to metastasize early into various organs and may exhibit peculiar clinical behaviors specific to
metastases. Although chemotherapy has revolutionized the survival of most patients, the mortality rate remains high in cases at ultra high-risk,
which may be associated with multiple organs involvement and intolerable toxicity resulting from combination chemotherapy. Here, we
illustrate a 46-year-old woman patient with oral and lung lesions whose clinical and morphological heterogeneity misled the preliminary
diagnosis. According to the initial pathological report of oral squamous cell carcinomas with lung metastasis and a combined positive score =
100, she received first-line immunotherapy plus two-drug chemotherapy, which obtained a surprisingly favourable outcome. Then, CC was
identified by a high level of beta human chorionic gonadotropin (β-HCG) in serum and biopsies. DNA polymorphic analysis revealed its
gestational origin, and a more aggressive standard regimen was subsequently implemented. However, the patient suffered repeated vomiting
and myelosuppression, and the duration of treatment was significantly prolonged. Ultimately, she succumbed to death. The clinical course of
this report helps to improve the understanding of this disease. We consider immune checkpoint inhibitors as potential first-line alternatives for
ultra-high-risk CC patients, which provide a therapeutic reference for clinicians.
Keywords: choriocarcinoma, oral metastasis, ultra high-risk, immunotherapy

Plain Language Summary
Choriocarcinoma (CC) tends to metastasize early into various organs. Although chemotherapy has improved the survival of most
patients, the mortality rate remains high in cases at ultra high-risk. In this report, we illustrated a special case of metastatic CC in the
oral cavity and lungs without detectable gynaecological lesions. She was well treated with first-line chemotherapy combined with
immunotherapy due to an initial misdiagnosis. Immune checkpoint inhibitors are clearly superior to conventional regimens in terms of
efficacy and toxicity and may play a better role in early treatment. Based on these clues, first-line immunotherapy combined with
chemotherapy can be an attractive alternative for ultra high-risk CC patients.

Introduction
Choriocarcinoma (CC), a rare subtype of gestational trophoblastic neoplasia (GTN), tends to metastasize early to distant
organs via haematogenous spread and may exhibit peculiar clinical behaviours specific to metastases.1,2 However,
spontaneous gingival haemorrhage (SGH) at first presentation is extremely rare and easily misdiagnosed,3 especially
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in the absence of detectable gynaecological lesions. It is well known that CC can be divided into gestational (GCC) and
nongestational CC (NGC) based on different pathogenetic origins.4–6 The diversity of clinical characteristics and
morphological heterogeneity of tumour cells pose challenges for accurate diagnosis and treatment.7,8 Although che-
motherapy has radically revolutionized the survival of most CC patients, the risk of early death for cases at ultra high-risk
remains high.9 The more extensive the spread of this disease, the worse the effect. Also, intolerable toxicity resulting
from combination chemotherapy may facilitate organ failure, highlighting the urgent need for the development of optimal
treatment strategies.

Currently, the tumor microenvironment has received remarkable attention in cancer research.10 Increasing
literatures11,12 reported NOD-like receptor protein 7 (NLRP7), a member of the NLR, involved in the innate immune
response and regulating the expression of programmed cell death-ligand 1 (PD-L1). As the master gene that contributes
to trophoblast tumorigenesis, its abnormality facilitates the foundation of immunosuppressive microenvironment. It has
been reported that PD-L1 is highly expressed in CC,13 and that programmed cell death-1 (PD-1)/PD-L1 blockade can
yield clinical benefit for metastatic patients. However, the ideal treatment time for ICIs remains controversial. In this
report, we describe an extremely rare case of SGH secondary to CC in a female patient, and her clinical course helped to
improve the understanding of this disease and provide a therapeutic reference for clinicians.

Case Report
A 46-year-old woman was admitted to a local hospital complaining of SGH. She denied significant nausea, vomiting,
abdominal pain or weight loss. Her past medical history was remarkable for orofacial cleft repair. She had regular menstrual
cycles, three normal pregnancies and vaginal deliveries, and no history of abortion. On clinical examination, a 2.0-cm
diameter exophytic mass on her left upper gum was found, which was diagnosed as squamous cell carcinoma by needle
biopsy. Chest X-rays showed an isolated high-density mass in the right lung. The patient underwent extensive gingival
resection. Ten days later, her left cheek was visibly distended and she had a dry cough. Full-body computed tomography (CT)
revealed that another 6.0-cm diameter mass developed in the palate and almost compressed the airway, and there were
multiple solid nodules throughout the bilateral lungs, the largest of which was located in the right lower pulmonary lobe.
Then, the patient urgently presented to our department, and her rapidly deteriorating condition was better characterized by
18-fluorine-fluorodeoxyglucose positron-emission tomography/CT (18F-FDG PET/CT), which showed markedly enlarged
oral and lung lesions with hypermetabolism, and no other specific abnormalities were found (Figure 1A). Pathological
examination of the palatal mass revealed a tumour similar to a previous gingival mass in morphological and immunohis-
tochemical (IHC) features, with massive tissue necrosis, atypical neoplastic cells with abundant cytoplasm and karyopy-
knosis, as well as positive IHC staining for P40 and P63. Thus, the preliminary diagnosis was poorly differentiated squamous
carcinoma with lung metastasis. Notably, strong membranous labelling for PD-L1 with combined positive score (CPS) = 100
was observed using PD-L1 IHC 22C3 pharmDx (DAKO). Microsatellite stability status and high tumour mutation burden
were identified by targeted next-generation sequencing analysis (483-gene panel, Cloudgene, China) (Supplementary Table
and Figure 2A). Moreover, the expression levels of CD8, CD20, CD27, tryptase and Fc-epsilon in baseline tumor tissues
were determined using mIF, and a large amount of CD8+ T-cell and CD20+/ CD27+ B-cell infiltration were observed
(Figure 2B). The patient received docetaxel and cisplatin (DC, both 75 mg/kg every 3 wk) chemotherapy combined with
immunotherapy (tirelizumab, an anti-PD-1 antibody developed in China, 200 mg every 3 wk) and was then transferred to
a community hospital for palliative care. Unexpectedly, a laboratory investigation during hospitalization showed a high
serum beta-human chorionic gonadotropin (β-HCG) level of 225,000 mIU/mL, and she was highly suspicious of CC,
although no abnormality was detected by subsequent gynaecological examinations. All pathological sections were carefully
double-checked by experienced pathologists. Although the microscopic appearance was very variable, the biphasic growth
patterns of cytotrophoblasts and syncytiotrophoblasts were eventually identified. Immunostains showed that the tumour cells
were strongly positive for cytokeratin (CK), HCG, Ki-67 and the master gene NLRP7 (Figure 1C), confirming the diagnosis
of CC. Based on the World Health Organization (WHO) criteria, the patient was classified into FIGO IV with a prognostic
score ≥14, representing ultra high-risk.

According to the patient’s preference, the DC+tirelizumab regimen was continued, and she had a surprisingly
favourable outcome. Repeated PET-CT displayed a significant reduction in these lesions and a remarkable decrease in
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the standardized uptake value (SUV) (Figure 1B). CT-guided multipoint biopsy of lung lesions revealed no viable cancer
cells, and the serum β-HCG level sharply fell to 374.71 mIU/mL. To distinguish the genetic origin, DNA polymorphic
analysis was performed, and genetic profiles of 21 highly polymorphic short tandem repeats (STRs) from tumours,
patients and spouses were compared. At 7/21 valid loci examined, the tumour sample was found to contain both the
maternal and paternal alleles (nonhydatidiform triploid), demonstrating its gestational origin (Figure 3A–D). Subsequent
treatment was switched by our multidisciplinary team to a more aggressive regimen of 5-fluorouracil (24 mg/kg/d on
Days 1–5, 3 wk apart), actinomycin D (4 μg/kg/d on Days 1–5, 3 wk apart), vincristine (2 mg on Day 1, 3 wk apart) and
etoposide (250 mg on Days 1–5, 3 wk apart) (FEVA), which is one of the standard first-line therapies in China. However,
degree-II myelosuppression and vomiting occurred repeatedly after FEVA chemotherapy, and the decline in serum β-
HCG slowed considerably. Despite the dose reduction in the 3rd cycle of chemotherapy, the patient’s status worsened
with sepsis and multiorgan failure and ultimately succumbed to death (Figure 4).

Discussion
GCC generally arises from cytotrophoblast and syncytiotrophoblast cells, which develop into the placenta. The pheno-
type of early trophoblast cells is similar to that of tumour cells, such as fast growth and dissemination, whose persistence
leads to tumorigenesis.14 Several factors, such as heredity, race, viral infection and folate deficiency, may contribute to
malignant transformation. Notably, GCC is characterized by a high propensity for metastasis, often before it is clinically
apparent. Given the unique “burn out” hypothesis of CC,15 it was possible that the primary tumour regressed early in the
disease course, leaving only distant metastases, which easily resulted in confusion with other cancers. Here, we presented
such an entity.

Figure 1 CC pathology and 18F-FDG PET/CT images. (A and B) Clinical responses of the patient to DC+ICI treatment: PR. (C) HE-stained section of the tumor showed
extensive hemorrhage and necrosis at low magnification, the biphasic feature of mixed cytotrophoblasts (black triangle) and syncytiotrophoblasts (black arrow) and nuclear
division in tumor cells (star) at high magnification. In some regions, tumors are mainly composed of mononuclear cytotrophoblasts, and syncytiotrophoblasts are few and
inconspicuous, which is easy to be misdiagnosed as poor-differentiated carcinoma. Immunohistochemical markers provided further support for the diagnosis of CC.
Abbreviations: CC, choriocarcinoma; 18F-FDG PET/CT, 18-fluorine-fluorodeoxyglucose positron-emission-tomography/computed tomography; DC, docetaxel and
cisplatin; ICI, immune checkpoint inhibitor; PR, partial response; HE, hematoxylin-and-eosin; 3D, three dimensional; CK, cytokeratin; HCG, human chorionic gonadotropin.
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It is well known that oral malignancies are substantially primary, and only 1–3% of them are metastatic, originating
mainly from lungs (30.6%), breasts (22.2%), liver (15.5%) and other organs.16 The low incidence of GCC with oral
metastasis and atypical clinical features limit our understanding of this disease. To date, a total of 26 cases of oral
metastases from CC were retrieved from major literature sources, including the Web of Science and PubMed. After
excluding NGC,6–8,17–21 and 12 GCC prior to 1960 which had been summarized by Japanese experts,22 our search
yielded 5 patients (Table 1).2–5,23 Among them, the mean onset age was approximately 28.6 years, and 3 patients
presented oral mass as the first sign, accompanied by a history of abnormal pregnancy or uterine lesions. The concurrent
multiple metastases beyond the oral cavity usually lead to poor prognosis.

Although the haematogenous route is considered to be the preferred mode for CC metastasis,24 the definite
pathophysiological mechanism remains controversial. For patients with oral metastasis, oral inflammation was thought
to play an important role in tumour progression. The abundant capillary network and activated cytokines during the
inflammatory process may favour the metastasis of tumour cells.25 In this case, the patient was born with an orofacial
cleft, a polygenic hereditary disease, and we speculated that orofacial lesions may be a predisposing factor for oral
metastasis. More studies are needed.

Early diagnosis and treatments of metastatic oral lesions are important and could improve patient survival. In this
case, microscopically, we observed that cytotrophoblasts displayed sheet-like proliferation, and syncytiotrophoblasts
were few and inconspicuous and were easily mistaken for multinucleated tumour giant cells. Some syncytiotrophoblasts
with red-stained cytoplasm and karyopyknosis can be erroneously regarded as keratinocytes or apoptotic cells.
Consequently, timely IHC detection of β-HCG is essential. In addition, highly specific STR analysis was performed to
further confirm its genetic origin, and the results showed that all tumour specimens were triploid, which conformed to the
nuclear heteromorphism of tumour cells, suggesting that this disease originated from an unknown spontaneous abortion.

So far, chemotherapy remains the mainstay treatment. In European and American countries, the combination of
etoposide, methotrexate and dactinomycin, followed by cyclophosphamide and vincristine (EMA/CO), is regarded as

Figure 2 Tumor microenvironment of this patient. (A) Targeted next-generation sequencing analysis (483-gene panel) showed high tumor mutation burden (33.571 muts/
MB). (B) Multiplex immunofluorescence staining results.
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a standard first-line regimen for high-risk patients.26 In contrast, the 5-FU-based multidrug schedule is more popular in
China.27 Notably, for cases at ultra high-risk, it is recommended to begin with gentle induction chemotherapy prior to
standard multi-drug combinations, which may result in organ failure and even death.28 In recent years, the success of PD-
1/PD-L1 blockade, a high-efficiency and minimally toxic ICI, in the treatment of multiple cancer types has heralded the
beginning of a novel era in tumour therapy.29 ICIs can induce durable clinical responses that often transform into an
overall survival benefit for malignancies. Because of the presence of paternal genes in GCC, it is generally regarded as
a nonself, which might stimulate the host immune reaction. Early in the 1970s, Brewer et al30 proposed that CC was
correlated with some immunologic aspects. In recent years, accumulating data11,12 have indicated the ubiquitous

Figure 3 DNA polymorphic analysis. (A–D) Genetic profiles of 21 highly polymorphic short tandem repeats (STRs) from tumor, the patient and spouse were compared. At
7/21 valid loci (D19S433, D7S820, D8S1179, TPOX, Penta E, D12S391, FGA) examined, tumor sample was found to contained both the maternal and paternal allele,
demonstrating its gestational origin. Y-axis: fluorescence intensity of the labeled product. X-axis: allelic sizes in base pairs, such that the number stands for repeat size in each
short tandem repeat locus and can be highly variable among individuals.
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overexpression of NLRP7 and PD-L1 in GTN, including CC. NLRP7 contributed to protumoral activities in an
inflammasome-independent manner, and its interaction with PD-L1 may play a vital role in immune tolerance and
tumor development. Besides, we observed the infiltration of T cells (CD8+ upregulation) and memory B cells (CD20+ and
CD27+ upregulation), which were identified as key orchestrators of antitumor immunity and modulators of the cancer
stroma, implying favorable response to immunotherapy. In 2017, experts from Charing Cross Hospital in the United
Kingdom reported for the first time that drug-resistant CC patients who received pembrolizumab achieved a complete
response.31 Next, Huang et al29 and Paspalj et al32 showed the dramatic efficacy of pembrolizumab in cases with
recurrent CC. Despite the favorable outcome and safety of ICIs for CC, they are currently implemented only in salvage
treatment.

In this ultra-high-risk case, first-line ICIs combined with two-drug chemotherapy can be an attractive alternative.
First, upregulation of PD-L1, high tumor mutation burden and infiltration of lymphocytes predicted better efficacy of
immunotherapy. Secondly, logarithmic decrease of β-HCG occurred during the first two cycles, accompanied by
a remarkable reduction of tumor foci. By contrast, subsequent standard chemotherapy led to repeated side effects,
prolonged therapy period and deterioration of physical condition. Therefore, ICIs had a clear superiority over the
conventional regimen in terms of efficacy and tolerance. Moreover, increasing clinical practice showed that ICIs played
a better role when used earlier in treatment.10 Due to the rarity of CC and limited data available, large-scale clinical trials
are difficult to conduct, and multicentre participation is needed.

Figure 4 Clinical course. The patient underwent gingival resection, relapse, and was transferred to our hospital to receive 2 cycles of DC+ICI treatment, followed by 3
cycles of FEVA chemotherapy. Pathologic images revealed the biphasic growth pattern of cytotrophoblasts (yellow triangle) and syncytiotrophoblasts (yellow arrow).
Dynamic observation of lesions imaging (red arrow) and β-HCG levels were shown below.
Abbreviations: DC, docetaxel and cisplatin; ICI, immune checkpoint inhibitor; FEVA, 5-fluorouracil, actinomycin D, vincristine and etoposide; β-HCG, β-human chorionic
gonadotropin; HE, hematoxylin-and-eosin; PD-L1, programmed cell death ligand-1; CPS, combined positive score; NGS, next-generation sequencing; PR, partial response;
MOF, multiple organ failure.
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Table 1 Cases of Oral Metastasis by Choriocarcinoma with Survival Data in Reviewed Literatures

Case
No.

Source Gender Age Oral
Neoplasm at
First Sign

Lesion Location
on Oral Cavity

Metastases
Besides Oral
Cavity

Major Lesion
Manifestation

NGC
or
GCC

Was It
Surgically
Exercised

Chemotherapy Regimen Prognosis

1 Sato,

197823
Female 32 Yes Gingiva Lung Gingival bleeding GCC No Methorexate Death

2 Altintas,

19954
Female 26 Yes Gingiva No Pain GCC No Methotrexate, actinomycin D and

cyclophosphamide

CR for 2

years

3 Kösem,

20042
Female 37 Yes Gingiva ND Nausea, vomit and

gingival bleeding

GCC No ND ND

4 Bakeen,

19763
Female 25 No Gingiva Lung, pelvis Vagina and gingival

bleeding

GCC No Methotrexate, chlorambucil and actinomycin Death

5 Shafiee,

20115
Female 23 No Gingiva Lungs, liver, brain Vomit, poor

appetite

GCC No No Death

6 Tsuge,

196217
ND ND ND Gingiva ND ND ND ND ND ND

7 Roa,

197218
ND ND ND Gingiva ND ND NGC ND ND ND

8 Mori,

197419
Female 47 Yes Gingiva Lung, brain Swelling, Bleeding NGC Yes ND Death

9 Nespeca,

198020
Male 77 Yes Gingiva Brain, neck, lungs,

kidney

Gingival bleeding NGC No ND Death

10 Scolozzi,

20068
Male 36 Yes Gingiva Duodenum, brain,

lung

Dyspnea NGC No Platinol and Etoposide, followed by Platinol,

Etoposide, and Ifosfamide

Death

11 Bhatia,

200721
Male 22 Yes Gingiva Skin Gingival and skin

lesions

NGC ND ND ND

12 Khanfir,

20116
Female 26 Yes Gingiva Lung, renal Bleeding NGC No Actinomycin, cisplatin and etoposid CR for 4

years

13 Velasco,

20137
Male 33 Yes Gingiva Brain, neck, lungs,

liver,

retroperitoneum

Dysphagia, weight

loss

NGC No Cisplatin, etoposide, bleomycin for 2 cycles, then

placitaxel, cisplatin ifosfamide for 3 cycles

Death

Note: The reference numbers are listed on the top left corner of the “Source” column.
Abbreviations: ND, not describe; GCC, gestational choriocarcinoma; NGC, non-gestational choriocarcinoma; CR, complete response.
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Conclusions
The diagnosis and treatment of oral metastases as a result of CC is challenging for clinicians, and we highlight the
importance of serum β-HCG testing in women of reproductive age at admission. Case reports, an indispensable part of
evidence-based medicine, may be valuable in advancing physicians’ knowledge. Altogether, enhanced recognition,
multidisciplinary cooperation and appropriate management helped to improve survival expectations of this rare disease.
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