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Group 4 pulmonary hypertension due to choriocarcinoma
after molar pregnancy: case report and review
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Abstract

A 46-year-old Mexican woman developed type 4 pulmonary hypertension (PH) due to tumor embolism from choriocarcinoma
(CC), which is an uncommon presentation of this malignancy. She presented with precordial pain, dyspnea, and rapid func-
tional decline. Imaging revealed obstructive thrombi in the pulmonary arteries, initially suggestive of operable chronic throm-
boembolic PH (CTEPH). A bilateral subsegmental pulmonary thromboendarterectomy was performed, the standard treatment
for CTEPH, aimed at removing obstructive material and restoring hemodynamic stability. However, histopathological exami-
nation of the surgical specimens showed malignant cells positive for human chorionic gonadotropin, confirming CC as the
source of tumor emboli and leading to reclassification of her condition as type 4.2.2 PH. The patient died intraoperatively due
to severe airway bleeding and inability to wean from cardiopulmonary bypass.
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Resumen

Una mujer mexicana de 46 afios desarrolld hipertension pulmonar grupo 4 debido a una embolia tumoral por coriocarcinoma,
una presentacion poco comun de esta malignidad. Se presenté con dolor precordial, disnea y rdpido deterioro funcional. Las
imagenes revelaron trombos obstructivos en las arterias pulmonares, inicialmente sugerentes de hipertension pulmonar
tromboembdlica cronica operable. Se realizé una tromboendarterectomia pulmonar bilateral subsegmentaria, que es el tra-
tamiento estandar, con el objetivo de eliminar el material obstructivo y restaurar la estabilidad hemodinamica. Sin embargo,
el examen histopatoldgico de las muestras quirdrgicas mostro células malignas positivas para gonadotropina coridnica
humana, confirmando el coriocarcinoma como fuente de la embolia tumoral y conduciendo a la reclasificacion de su condicion
como hipertension pulmonar grupo 4.2.2. La paciente fallecio intraoperatoriamente debido a una hemorragia grave de las
vias respiratorias e incapacidad para retirarla de la circulacion extracorpdrea.
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Introduction

Pulmonary hypertension (PH) is defined as a mean
pulmonary arterial pressure (mPAP) = 20 mmHg and
is classified into five groups based on etiology's.
Group 4 includes causes related to pulmonary artery
obstruction. This category is further subdivided into two
classes: chronic thromboembolic PH (CTEPH,
Group 4.1) and other pulmonary artery obstructions
(Group 4.2)"3. Within the latter subgroup, a rare cause
is pulmonary artery embolization due to choriocarci-
noma (CC), a rare and aggressive trophoblastic tumor
classified by its origin as either gestational or
non-gestational. The gestational form occurs in approx-
imately 2-7/100,000 pregnancies, with 25-50% of cases
arising after a molar pregnancy*. The lungs are the
most common site of metastasis;* however, presenta-
tion as a pulmonary artery embolism is rare; a review
identified fewer than 15 cases reported in the litera-
ture It is believed that pulmonary artery involvement
by CC may result from the malignant transformation of
trophoblastic cells that migrate during pregnancy?®.

In this article, we present the case of a patient with
a history of molar pregnancy who developed group 4
PH. This is followed by a literature review that aims to
describe the clinical presentation, demographic char-
acteristics, and outcomes of CC as an uncommon
cause of PH group 4.2.

Case report

A 46-year-old Mexican woman presented to the emer-
gency department of the Ignacio Chavez National Insti-
tute of Cardiology with progressive precordial pain
radiating to the left arm and exertional dyspnea over the
past 3 months. Recently, her functional class had dete-
riorated to NYHA class IV, which led her to seek medical
attention. In addition, 2 months ago, she had a single
episode of syncope with complete recovery. She had a
history of 5 pregnancies, 4 deliveries, and a hysterec-
tomy due to a molar pregnancy 4 years before evalua-
tion. As it was performed elsewhere, the surgical report
of hysterectomy and human chorionic gonadotropin hor-
mone (B-HCG) follow-up records were unavailable.

In the emergency room, she was evaluated with an
electrocardiogram that revealed an SIQIIITII pattern
and other signs of right ventricular (RV) systolic over-
load (Fig. 1). Respiratory alkalosis was noted on the
blood gas analysis, and laboratory tests showed an
elevated N-terminal pro-B-type natriuretic peptide
(NT-pro-BNP) level and a normal D-dimer (Table 1).

Table 1. Laboratory values

Parameter - Normal reference m

D-dimer 0.269 0.2-0.56 pg/mL
NT-ProBNP 10,971 5-284 pg/mL
HB 16.6 11.7-16.3 g/dL
HTC 49.2 35.4-49.4 %
MCV 89.6 83.3-100 fL
MCH 30.1 26.8-33.2 pg
LEU 12.6 3.56-10.3 x10%/pL
PLT 295 167-431 x103/puL
pH 7.506 7.35-7.45

pCo, 21.2 31-35 mmHg
p0, 61.7 > 60 mmHg
HCO, 16.6 18-22 mEq/L
Lac 1.5 <15 mmol/L
Anion Gap 15.6 <12 mEq/L
Osm 2713 275-295 mmol/kg
K 35 3.5-5 mEq/L
Na* 135 135-145 mEq/L
Cl- 107 98-107 mEq/L
Ca?* 8.8 8.6-10 mEq/L
INR 1.02 0.8-1.2

Anti-dsDNA 0.1 <20 U/mL
IgG ACL 26 <10 GPL/mL
IgG anti-B2GPI 3.7 <8 U/mL
PT 12.6 9.2-12.2 seconds
aPTT 28.9 27.8-36.3 seconds

NT-ProBNP: N-terminal pro-B-type natriuretic peptide; HB: hemoglobin;

HTC: hematocrit; MCV: mean corpuscular volume; MCH: mean corpuscular
hemoglobin; LEU: leukocytes; PLT: platelets; pCO,: partial pressure of carbon
dioxide; p0,: partial pressure of oxygen; Anion Gap: anion gap; Lac: lactate; Osm:
osmolality; INR: international normalized ratio; Anti-dsDNA: anti-double-stranded
DNA antibodies; IgG ACL: immunoglobulin G anticardiolipin antibodies; IgG
anti-B2GPIl: immunoglobulin G anti-beta-2 glycoprotein | antibodies; PT: prothrombin
time; aPTT: Activated partial thromboplastin time.

A transthoracic echocardiogram (TTEC) demonstrated
a slightly dilated right ventricle, hypertrophy of the RV
free wall, and paradoxical septal motion (Fig. 1). A lower
limb ultrasound was also performed, showing no evi-
dence of deep vein thrombosis. A computed tomogra-
phy pulmonary angiogram (CTPA) was performed,
revealing findings consistent with acute-on-chronic
thromboembolism (Fig. 1). Findings included thrombus
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Figure 1. Emergency department electrocardiogram. Sinus rhythm. Dextrorotated and semi-horizontalized showing signs
of right ventricular overload (SIQIIITIII pattern +inverted and asymmetrical T waves) and a prolonged QT interval.

occluding the lumen of the right pulmonary artery with
lobar and segmental extension, absence of opacifica-
tion of arterial branches in the right lung, and a partial
thrombus in the lumen of the left pulmonary artery with
multiple segmental and subsegmental filling defects in
the upper and lower lobes (Fig. 2).

Due to evidence of RV dysfunction on TTEC, ele-
vated NT-pro-BNP, and preserved normotension (sys-
tolic blood pressure > 90 mmHg), the patient was
classified as having intermediate risk pulmonary throm-
boembolism. Heparin therapeutic anticoagulation was
initiated, and she was considered a candidate for pul-
monary endarterectomy (PEA) after right heart cathe-
terization, which confirmed PH with acceptable
upstream resistance and pulmonary vascular resis-
tance for the procedure (Table 2). In the same cathe-
terization, a pulmonary angiography was performed,
revealing complete occlusion of the right pulmonary
artery from its ostium (Supplementary Video 1).

PEA using cardiopulmonary bypass procedure was
performed on both pulmonary arteries up to their seg-
mental branches, and the retrieved thrombus was sent
for analysis. Macroscopically, the thrombus appeared
friable and easily fragmentable. Microscopic examina-
tion revealed malignant cells with large round nuclei
and scant cytoplasm. Immunohistochemical staining
was positive for HCG, consistent with CC (Fig. 3). Due
to logistical issues, it was not possible to perform addi-
tional immunohistochemical markers to differentiate
between primary and metastatic CC. However, based

on the history of molar pregnancy and the cellular mor-
phology, it is highly likely that this was a case of ges-
tational CC. The patient died intraoperatively due to
profuse airway bleeding and failure to wean off extra-
corporeal circulation.

Materials and methods

A literature search was conducted in Medline in June
2025 using the following keywords: “pulmonary embo-
lism AND choriocarcinoma,” applying the filter for “case
reports” and without time restrictions. For the case
report, the 2024 CARE guidelines and checklist for
case reports were utilized.

Results

A total of 50 cases were identified. These were fur-
ther screened using the following inclusion criteria: (1) A
hemodynamic diagnosis of PH (either 1.1 defined as a
mPAP > 20 mmHg confirmed by right heart catheter-
ization, or 1.2 a high probability of PH based on echo-
cardiographic findings); (2) Imaging evidence of
pulmonary embolism; and (3) Histological confirmation
of the obstructing agent as CC. After applying these
criteria, six cases were selected. Including the present
case, a total of seven cases were analyzed and are
summarized in table 2.

The average age was 32.7 (21-47) years, and all
patients had a history of at least one pregnancy.
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Figure 2. Computed tomography angiogram and transthoracic echocardiogram. A: axial section at the level of the
pulmonary artery bifurcation in vascular window, demonstrates a thrombus completely occluding the lumen of the right
pulmonary artery (asterisk), extending into the lobar and segmental branches. There is no opacification of the arterial
branches within the ipsilateral lung (circle). Additionally, a partial thrombus is observed within the lumen of the left
pulmonary artery (star). B: axial section at the level of the pulmonary artery bifurcation in lung parenchymal window,
reveals a mosaic perfusion pattern on the left side (arrows), a finding suggestive of acute-on-chronic thromboembolism.
The echocardiogram demonstrated evidence of right ventricular (RV) systolic dysfunction, a reduced fractional area
change (FAC% = 27.7%), as well as dilatation and hypertrophy of the RV. C: subcostal four-chamber view, showing
hypertrophy of the RV free wall measuring 7 mm. D: apical four-chamber view demonstrating, an RV/LV ratio of 1.43.
E: M-mode in apical four-chamber view demonstrating, TAPSE of 16 mm. TAPSE: tricuspid annular plane systolic
excursion; RV: right ventricle; LV: left ventricle; RA: right atrium; LA: left atrium.

However, only our patient had a history of molar preg- Discussion
nancy. mPAP showed a wide range from 24 to
105 mmHg. In most cases, B-hCG levels were elevated.
The most common symptoms were dyspnea (6/7) and
chest pain (5/7). Constitutional symptoms were also
reported, including fever (2/7) and night sweats (1/7).
Only one patient presented with gynecologic symp-
toms, specifically vaginal bleeding. The average latency
period between the last pregnancy and the onset of

symptoms was 21 (2-36) months.

The origin of CC as a neoplastic embolus is unclear,
and it may be either primary or metastatic (often ges-
tational in origin). Trophoblasts have been identified
in the pulmonary arteries during autopsies of patients
who died after childbirth or abortion. It is hypothe-
sized that pulmonary artery CC may arise from
malignant transformation of these trophoblasts over
time$.

Regarding the presumptive diagnoses before confir-
mation, 5 of the 7 cases were initially misdiagnosed as
pulmonary thromboembolism. Of the patients who
received chemotherapy, (2/7) both survived. In con-
trast, all patients who underwent alternative treatments
(including PEA) died.

In another literature review on pulmonary embolism
due to CC, 10 out of 11 cases had a history of abortion,
with a latency period of 24-72 months between the
pregnancy and symptom onset, and no identifiable uter-
ine primary tumor®8, This is consistent with the findings
of our review.
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Figure 3. Histological sections of the thrombus. A: micrograph of an embolus extracted from the pulmonary artery
hematoxylin and eosin (H&E) x 20, showing a malignant neoplasm composed of cells with large, round nuclei and scant
cytoplasm, arranged in a solid histological pattern forming irregular projections. Thrombi accompanying the neoplasm
are observed (asterisk). B: micrograph using immunohistochemistry with the human chorionic gonadotropin hormone
(HGC) marker x 20, showing dark brown positive staining in malignant neoplastic cells, while the thrombus (star) is
negative. C: higher magnification micrograph of the malignant neoplasm H&E x 40, showing cells with large, round

nuclei and multiple nucleoli. In this field, three atypical mitoses (arrows).

As previously noted, the most frequent symp-
toms-dyspnea and chest pain-are nonspecific and can
lead to misdiagnosis. Dyspnea and chest pain are typ-
ically attributable to pulmonary embolism, whereas syn-
cope, which is strongly associated with PH?7, was
observed only in the present case.

One of the most common initial presumptive diagno-
ses in pulmonary artery embolism due to CC was pul-
monary thromboembolism, which in chronic form can
cause group 4 PH, also known as CTEPH. Diagnosing
CTEPH is complex, and current exclusion algorithms
lack specificity>8. According to the European Society
of Cardiology guidelines, diagnosis should be based on
findings obtained after at least 3 months of effective
anticoagulation. These include a mPAP = 20 mmHg,
a pulmonary artery wedge pressure < 15 mmHg, and
the presence of vascular lesions identified via CTPA,
or magnetic resonance imaging"?°. Furthermore, pul-
monary angiography may reveal findings such as pouch
defects, bands, webs, and occlusions, which are indic-
ative of CTEPH',

PEA remains the treatment of choice for patients with
operable CTEPH!%-2, This procedure involves the sur-
gical removal of obstructive fibrotic tissue from the pul-
monary arteries’>. The benefits of this intervention
include the potential cure of CTEPH, improved survival,
better quality of life, and long-term functional class'®'".
The restoration of pulmonary hemodynamics occurs in
68.8-91.8% of the cases'?. However, some of the

complications include reperfusion pulmonary edema,
persistent PH after procedure, and, in severe cases,
pulmonary hemorrhage'®-*2,

Despite its aggressive nature, CC responds well to
chemotherapy*6. One case report described a patient
with pulmonary embolism secondary to gestational CC
who had a favorable clinical outcome following chemo-
therapy. In that case, the diagnostic process began
after identifying a history of medical abortion and
incomplete follow-up of B-hCG levels. Further diagnos-
tic workup revealed increased uptake in the pulmonary
arteries on positron emission tomography (PET) scan,
and a pelvic ultrasound showed findings consistent with
uterine CC5.

In the present case, the initial diagnosis was CTEPH,
for which the patient underwent PEA. However, the
diagnosis of pulmonary embolism due to CC -which
was causing the PH-was not established until the his-
topathological analysis of the neoplastic embolus.
During the diagnostic workup, a PET-computed tomog-
raphy scan could have been beneficial given the favor-
able uptake of CC on this imaging modality.

Conclusion

Pulmonary artery embolization due to CC is a rare
but potentially fatal condition that can lead to Group 4.2
PH as a result of intraluminal arterial obstruction. This
etiology should be considered in the differential
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diagnosis of CTEPH. Before pursuing PEA, we suggest
including serum B-hCG level assessment in the diag-
nostic workup for patients with CTEPH and compatible
clinical background. Particularly in women with relevant
risk factors such as a history of abortion or, notably,
molar pregnancy. In the present case, earlier recogni-
tion of CC might have significantly altered the clinical
course, given the tumor’s well-documented sensitivity
to chemotherapy.

Further research is needed to improve our under-
standing of the pathophysiological mechanisms, latency
period, and risk factors associated with CC-related PH,
with the ultimate goal of enhancing early recognition
and guiding optimal management strategies.
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