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Summary: This report describes a novel association between stroke and

endometriosis in a patient with extremely high serum levels of CA-125.

ABSTRACT

Background: Cancer antigen 125 is a cell surface glycoprotein present in
elevated serum levels with certain types of cancer, especially non-mucinous
epithelial ovarian cancers. Still, such elevations can also be seen in benign
gynecologic conditions such as severe adenomyosis, uterine myomas, and
advanced endometriosis. Recently, high serum levels of cancer antigen 125
have also been associated with an increased risk of stroke.

Case: This report describes the case of a 48 years-old woman that
presented a novel association between ischemic stroke and endometriosis
in a patient with extremely high serum levels of cancer antigen 125 and
illustrates the long-term management strategy utilized for secondary
prevention of ischemic stroke.

Conclusion: The role of the cancer antigen 125 level on the pathogenesis
of ischemic stroke is yet to be determined. High serum cancer antigen 125
can be seen in ischemic stroke in women of reproductive age. Cancer
antigen 125 levels might have some implications on the election of the
long-term secondary prevention of IS.

Teaching Points:

- Elevated serum levels of CA-125 are associated with an increased risk of
stroke.

- Raised serum levels of CA-125 can be seen in benign gynecologic conditions.
- The finding of high CA-125 might have some implications on the election of the

long-term management strategy for the secondary prevention of ischemic stroke.
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Introduction
Cancer antigen (CA) 125 is a membrane-
bound cell surface glycoprotein that, when
found in serum, is utilized as a marker to
monitor patients with ovarian epithelial
neoplasms. Still, it can also be expressed by
as those

normal cells such lining the

endometrium, fallopian  tubes, pleura,
peritoneum, and pericardium.' At a molecular
weight of >200 kDa, it is considered a high
molecular weight protein. A CA-125 serum
value of 35 U/mL is considered abnormal, with
values over 480 U/mL considered extremely
high. 2 CA-125 is markedly elevated in both
gynecologic and non-gynecologic cancers.
Recently, elevated serum levels of CA-125
have been associated with an increased risk of
stroke in cancer patients.> Additionally, raised
serum levels of CA-125 can also be seen in
benign gynecologic conditions such as severe
adenomyosis, uterine myomas, and advanced
endometriosis. * Adenomyosis with elevated
CA-125 levels has also been considered a risk
factor for women's ischemic stroke (IS). ° Also,
Increased CA-125 has been associated with
the advanced stages of endometriosis ¢ and
Although the

mechanism of CA-125 elevation in patients

ruptured endometriomas.’
with  ruptured endometriomas is not

understood, a  proposed  hypothesis
implicates the diffusion of the endometrioma
fluid into the blood circulation. The cyst fluid
contains high quantities of tumor biomarkers,
including CA-125 and CA19-9, & but the high
molecular weight of the CA-125 protein
coupled with the thick wall of endometriotic
cysts may prevent it from crossing into the

systemic circulation. Therefore, the rupture of

the endometrioma would allow contact
between the CA-125-rich fluid and the
peritoneum, causing the elevation of the

serum levels. ?

This report describes a novel association
between stroke and ruptured endometrioma
in a patient with extremely high serum levels
of CA-125. We also describe the long-term
utilized for the
secondary prevention of IS, discuss the

management strategy
possible role of CA-125 in evaluating the
etiology of IS, and discuss the rationale for
selecting anti-thrombotic therapy.

Case
A 48 years-old woman presented to the
emergency room for the onset of abdominal
pain and vomiting; the physical examination
revealed tenderness localized at the superior
quadrants, hypoactive bowel sounds, and
normal abdominal palpation. Laboratory
results are shown in Table 1. Other laboratory
results were unremarkable. The abdominal
ultrasound scan study revealed a moderate
quantity of free abdominal fluid and the
presence of a right-sided ovoid mixed
anechoic and homogeneously echogenic
para-adnexal mass. Abdomen and Pelvis CT
scan with contrast confirmed the presence of
a complex right para-adnexal mass that
measured 94 by 57 by 56 mm and showed
irregular nodular enhancement. The patient
underwent exploratory laparotomy that
showed hemoperitoneum and a presumptive
diagnosis of fimbrial endometrioma. The
immediate

postoperative  period  was

uneventful.
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Nevertheless, approximately 30 hours after de
surgical procedure, the patient developed
hypertension (155/92) and intelligible speech.
Attending physicians in the gynecology ward
requested a neurology consultation. The
evaluation was performed approximately 90
minutes after the onset of symptoms, the
patient presented with receptive aphasia and
right-sided hypoalgesia (NIHSS score 7). A
brain CT scan showed no abnormal findings.

major surgery, and recent gastrointestinal or

genitourinary  hemorrhage.  Neurological
deficit improved to mild transcortical sensory
aphasia (NIHSS score 3) within 3 hours after
the onset of symptoms. The patient was put
on low-molecular-weight heparin 24 hours
after the onset of symptoms. The brain CT
scan obtained the second day after the stroke
demonstrated a left subcortical infarct in the

middle cerebral artery's superficial territory

Intravenous tPA was withheld due to the (Figure 1).

presence of three relative contraindications:

mild or improving stroke symptoms, recent

Table 1. Laboratory test results
Lactate Dehydrogenase 602 1U/L
B-subunit of hCG gonadotropin 0.10 mIU/L
Alpha-fetoprotein 1.28 ng/mL
CA125 861.8 IU/mL
Hemoglobin 11.3g/dL
White blood cells count 8.10 x 103/mL
Platelets 231,000

Figure 1.

Panel A. Abdominal ultrasound scan study shows free abdominal fluid and a right-sided ovoid mixed

anechoic and homogeneously echogenic para-adnexal mass. Panel B. Brain CT scan obtained 48 hours

after stroke shows a left subcortical infarct in the superficial territory of the middle cerebral artery.
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The patient was discharged from the hospital
with a modified Rankin scale (mRs) score of 2
and a prescription for LMWH (enoxaparin
1mg/kg SC qg12hr). Histologic examination
following adnexectomy revealed a ruptured
endometrioma without trace of malignancy. A
complete  stroke  work-up,  including
transthoracic echocardiography, 24-hour Holter
monitoring, and carotid ultrasound, were

otherwise unremarkable. Hypercoagulable

condition evaluations also deemed negative

results; these included antiphospholipid

prothrombin gene mutation, protein C,

protein S, and antithrombin Ill deficiency.

CA-125 serum
(Figure 2) LMWH was maintained on weekly

levels persisted elevated

follow-up visits until CA-125 levels reached
normal levels. The patient was then switched
to acetylsalicylic acid and clopidogrel for six
months and then clopidogrel alone. At a 1-
year follow-up visit, functional status was mRs
1 with no recurrent thromboembolic events
(including recurrent stroke) or endometriosis

antibody syndrome, factor V Leiden mutation, symptoms.
Figure 2.
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CA125 serum levels during the follow-up period and matched management strategy for the

secondary prevention of ischemic stroke.

Discussion
We report a novel association between IS and
endometriosis in the context of elevated

serum levels of CA-125. Cerebral infarction

occurred during the early postoperative
period from exploratory laparotomy that
yielded the

endometrioma.

diagnosis  of  advanced

Previous reports have
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successfully linked CA-125 to IS due to the
mucinous nature of the CA-125 molecule. 2
Although extremely high serum levels of CA-
125 have been observed in endometriosis,
specifically with endometrioma, * there are no

previous IS reports in such patients.

Endometriosis has previously been identified
as a risk factor for IS in a population-based
cohort study (adjusted hazard ratio 1.19 [95%
Cl 1.04-1.36]); Okoth et al. ' theorize that
some explanations for this elevated risk
include: the systemic inflammatory nature of
endometriosis, its arrhythmogenic potential,
and its association with high levels of
atherogenic low-density lipoproteins (LDL).
They also implicate vascular and cardiac
myocyte dysfunction due to prolonged
exposure to reactive oxygen species from
additional

arrhythmogenic mechanism leading to IS, but

oxidative  stress as  an
they did not include the possibility of a
hypercoagulable state related to CA-125.

The role of CA-125 as a tumor marker for
mucin-producing gynecological cancer is well

""" especially in ovarian cancer."?

known,
Before 2021, there were only some case
reports linking this mucin molecule with

cancer-associated  hypercoagulation. Al

inpatients with mucin-producing tumors.™ '

In that year, Maezono-Kandori et al., ™
reported the first study associating CA125
with stroke due to cancer-associated
hypercoagulation; their results showed that
CA125 was independently associated with
hypercoagulation with an adjusted odds ratio

of 5.59 ([95% confidence interval]l: 1.33-

26.41). However, none of the 77 IS patients

had a gynecologic malignancy.

The closest published association between IS
and non-malignant gynecologic conditions
accompanied by elevated CA-125 is with
adenomyosis; Abdelazim et al. reported the
case of a 4é-year-old woman with
adenomyosis uterus and CA-125 serum levels
of 1658 IU/ml which rapidly decreased to
normal range one week after surgery. '® Still,
the patient did not present IS. In a report
similar to the present case, Yamashiro et al.
described the case of a 42-year-old woman
with adenomyosis who developed IS. Her CA-
125 level was 1750 U/mL, and the complete

study revealed malignancy."’

Although there appears to be a strong

association between endometriosis and
adenomyosis, they are far from equal entities;
endometriosis usually affects women during
the reproductive period of life with pelvic
pain, bleeding disorders, and infertility. '
However, many remain symptom-free or
display only minor discomfort, thus remaining
undiagnosed, as in the present case. In
adenomyosis  manifests

contrast, more

commonly with  primary dysmenorrhea,
menorrhagia, and dyspareunia. ' Thus, we
are confident in affirming that the present
case is the first report of a patient with
endometriosis, IS associated with high serum
levels of CA-125. Given the high prevalence
of endometriosis (201.3 per 10000 population
in 2017), '° the possibility of an asymptomatic
course and its association with high levels of
CA-125 is worth asking if CA-125 has a place
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in the diagnostic work-up of IS in women of

reproductive age.

Regarding management, the critical aspect of
the present case was determining IS's
etiology to choose the patient's long-term
secondary prevention for IS. For us, the
presence of anemia, recent surgery, and the
extremely high serum levels of CA-125 were
determining factors that swung the election of
secondary prevention from anti-aggregation
to anticoagulation with heparinoids during
the suspected hypercoagulable state
produced by the high concentration of
mucinous CA-125 in the patient's blood.
Nonetheless, due to the speculative nature of
the proposed mechanisms, it was still
necessary to exclude alternative etiologies of
IS through an appropriate diagnostic work-up.
Once the diagnostic work-up was complete,
and the high CA-125 serum levels were the
only abnormality remaining, we considered
which  had
previously been applied in a patient with IS
and adenomyosis with high CA-125 who

incidentally was receiving aspirin as part of

the use of anticoagulants,

adenomyosis treatment.

Nevertheless, the  election between
anticoagulation and anti-aggregation was not
as straightforward as we would like it to be,
and no guidelines were available to support
the choice. In a study of patients with
confirmed  strokes from cancer-related
hypercoagulable states, the choice of anti-
thrombotic therapy type did not affect the risk
of recurrent thromboembolism and death.
Still, the authors theorize that patients may
been treated  with

have preferentially

anticoagulation (mostly low-molecular-weight

heparins).?’  Subcutaneous unfractionated
heparin has been the drug of choice for
cancer-mediated venous thromboembolism.
However, recently direct oral anticoagulants
have arisen as a potential alternative for
patients with cancer-associated 1S. % Still,
evidence to support the ideal scheme for
secondary prevention of thromboembolism
regarding the long-term efficacy and safety
for patients with cancer and IS is lacking, as is
for sporadic occurrences as the case

portrayed in the present manuscript.

Conclusion

In conclusion, this case report shows that high
serum CA-125 can be present in women of
reproductive age with IS and no traditional
risk factors. Although we acknowledge that
the role of the CA-125 level
pathogenesis of IS is yet to be determined,

on the

this co-occurrence raises the possibility of a

pathogenetic  association between  this
mucinous protein and the occurrence of IS in
susceptible individuals, namely women of
reproductive age. Given the mucinous nature
of the CA-125 protein, we can draw a parallel
from the pathology evidence of the presence
of intravascular mucin in patients with
IS. After
managing the present case, we firmly believe

that the finding of high serum CA-125 in a

mucinous cancers resulting in

patient with stroke, regardless of the
underlying diagnosis (cancer/benign
gynecologic  conditions), has  some

implications not only etiological but also on
the election of the long-term management

strategy for the secondary prevention of IS.
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