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Abstract

Unprovoked venous thromboembolism (VTE) may be the earliest manifestation of cancer. According to
recent studies, approximately 5% of patients with unprovoked VTE will be diagnosed with cancer within the
first year of follow-up. Although screening extensively at the time of VTE diagnosis is attractive for
clinicians, current clinical guidance documents suggest only a limited cancer screening strategy. The authors
describe a rare case of Krukenberg tumor of the ovary arising from a primary gastric adenocarcinoma whose
first sign was an unprovoked venous thrombosis of the upper extremity.
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Introduction

There is a well-established association between venous thromboembolism (VTE) and cancer, and VTE may
be the earliest manifestation of cancer. The risk of occult cancer is higher in patients with unprovoked VTE
[1]. Previous studies reported a 10% incidence of occult cancer diagnosis in the first year of follow-up [2].
Recent studies have reported a lower incidence (approximately 5%), however, it still represents a four to six-
fold increased risk as compared with the incidence reported in the general population of the same age [3-5].

Currently, clinical guidance documents recommend only a limited cancer screening strategy at the time of
VTE diagnosis, which include a complete medical history and physical examination, blood work (complete
blood count, calcium, urinalysis, and liver function tests), chest x-ray, as well as age and gender-specific
cancer screening national recommendations [6,7]. The authors described here a rare case of Krukenberg
tumor of the ovary arising from a primary gastric adenocarcinoma whose first sign was venous thrombosis of
the upper extremity.

Case Presentation

A 61-year-old previously healthy woman presented to the emergency department with a three-day history of
left arm pain and swelling. She denied any provoking factors such as trauma, history of prolonged
immobility, surgery, or prior venous thromboembolism. She had her cancer screening updated
(mammography and fecal occult blood test) [8]. She denied any significant family history. Her vital signs
were normal. Her laboratory results, including complete blood count, renal function, and liver function tests,
were within normal limits. Left arm ultrasonography revealed thrombosis of internal jugular and subclavian
veins. Computed tomography (CT) pulmonary angiography showed acute pulmonary embolism in the
subsegmental branches of the lower lobe pulmonary artery, abdominal and pelvic CT was also performed
and reported as normal, and Doppler ultrasonography of lower limbs excluded venous thrombosis. She was
initiated on direct oral anticoagulant and referred to the internal medicine physician to complete occult
cancer screening.

One month later, she was seen on internal medicine consultation complaining of nausea and epigastralgia
and was requested cancer screening tests - upper and lower endoscopy, mammography, and re-evaluation of
abdominal and pelvic CT due to gastric complaints in addition to blood analysis with tumor markers.

In the subsequent consultation, two months later, the patient reported new gastrointestinal symptoms, such
as anorexia, abdominal discomfort, and vomiting, and complained of exertional dyspnea. She denied blood
loss as hematochezia, melena, or hematemesis. Her laboratory results showed elevated alkaline phosphatase
(1324 UI/L, normal range: 30-120 UI/L) and serum carbohydrate antigen 125 (CA-125) levels (203 U/mL,
normal range: <35 U/mL); the abdominal and pelvic CT revealed periceliac and periaortic
lymphadenopathies, signs of mesenteric panniculitis, and an enlarged left ovary (43 mm in diameter). The
mammography was normal. At this time, no endoscopy study was yet performed. The patient was electively
hospitalized to complete investigation and to treat symptoms of nausea, vomiting, and dyspnea. During the
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hospitalization, she was diagnosed with large bilateral malignant pleural effusion and required therapeutic
thoracocentesis to provide symptomatic relief of dyspnea (Figure 7).

FIGURE 1: Chest x-ray showing a bilateral pleural effusion.

The upper and lower endoscopy was performed and revealed an infiltrative lesion located in the gastric
incisura. The anatomopathological evaluation showed a poorly differentiated carcinoma with signet-ring
cell features. These signet-ring cells were also identified in the cytology of the pleural fluid.

Due to the pelvic CT findings, pelvic magnetic resonance imaging (MRI) was performed. It showed a left
complex cystic mass with solid areas and dimensions of 10.9x8.4 cm, as well as ascites, metastasis to
retroperitoneal lymph nodes, and to spine (Figure 2).
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FIGURE 2: Magnetic resonance imaging of a large ovarian tumor.

The axial T2-weighted image demonstrates a left complex cystic mass with solid areas and dimensions of
10.9x8.4 cm (arrows).

The diagnosis of diffuse metastatic gastric adenocarcinoma was made and Krukenberg tumor of the ovary
was presumed. The patient was observed in an oncologic reference center with indication for symptomatic
treatment. Unfortunately, the patient experienced rapid deterioration and died seven months after the VTE
diagnosis.

Discussion

Deep vein thrombosis of upper extremity represents 5% of all deep vein thrombosis. It can cause swelling
and pain in that extremity and can be complicated by pulmonary embolism. It affects most frequently the
subclavian vein but also the jugular, axillary, brachial, or brachiocephalic veins. Most cases are related to
underlying risk factors, such as known active cancer or an indwelling central venous catheter, and it rarely
occurs spontaneously [6,9].

Recognizing occult cancer as a risk factor for VTE is important, especially when there are no known
thromboembolic risk factors, as demonstrated in this case. Several studies have compared limited to
extensive cancer screening, especially with the addition of abdominal CT or 18F—ﬂuorodeoxyglucose (18F—
FDG) PET/CT, with the hope to shorten the time to cancer diagnosis and improve cancer-related mortality

[10]. To date, they failed to demonstrate its benefit.

In 2015, the Canadian Screening for Occult Malignancy in Patients with Idiopathic Venous
Thromboembolism (SOME) randomized controlled trial (n=854) compared a limited occult cancer screening
plus CT scanning of the abdomen and pelvis and limited occult cancer screening alone that comprised basic
blood testing, chest radiography, and screening for breast, cervical, and prostate cancer. Adding CT did not
allow to diagnose more cancers and there was no significant difference between the two study groups in the
meantime to a cancer diagnosis or in cancer-related mortality [4].

Robin et al. conducted a multicentre and randomized trial (n=394) in 2015 that evaluated the clinical benefit
of adding the 18F_FDG PET/CT to a limited screening strategy. The number of occult malignancies detected

was not significantly higher in patients in the 18p_FDG PET/CT group. However, during a two-year follow-up
of individuals with negative initial screening, the risk of subsequent cancer diagnosis was lower in patients

who had negative initial screening that included 18E_EDG PET/CT. So, it remains to be determined whether

2023 Fontes et al. Cureus 15(1): €33513. DOI 10.7759/cureus.33513 30of5


https://assets.cureus.com/uploads/figure/file/492622/lightbox_083ab4a05d0811eda14381e1c9730c91-RMN-pelvic-T2.png
javascript:void(0)
javascript:void(0)
javascript:void(0)

Cureus

18F_EDG PET/CT can be useful in high-risk patients [11].

In 2018, Robin et al. performed a post hoc analysis of a systematic review and meta-analysis of individual
patient data of prospective studies that compared limited with extensive screening strategies. They analyzed
1830 patients with unprovoked VTE and conclude that extensive screening was not effective in reducing
overall mortality [12].

In this report, the authors described aggressive cancer whose first sign was a venous thrombosis of the upper
extremity. According to Portuguese guidelines, for women over 60 years cancer screening with
mammography and fecal occult blood test every two years is recommended. At this age, screening for
cervical cancer is no longer suggested [8]. Since the patient had these examinations updated, she was
initially asymptomatic, had laboratory investigation, and her chest image was normal, it was considered that
there was no evidence of cancer at the time of VTE diagnosis. Besides that, an extensive screening with the
addition of abdominal and pelvic CT was done and reported as normal. Later, only with the development of
symptoms was possible to direct the other screening tests and, finally, to diagnose the tumor.

Krukenberg tumor is a metastatic signet-ring adenocarcinoma of the ovary that primarily arises from the
gastrointestinal tract in most cases [13,14]. This is a rare tumor and represents 1-2% of all ovarian tumors
[13]. Patients with Krukenberg tumors remain asymptomatic until the disease is very advanced. They usually
present with symptoms related to ovarian involvement such as abdominal pain and distension. Since it is a
metastatic disease, the prognosis remains extremely poor with a median survival reported in the literature
of 16 months [15].

Conclusions

The diagnosis of an unprovoked VTE should alert physicians to the risk of underlying occult cancer.
Although screening extensively is attractive, clinical guidelines only recommend limited cancer screening.
In the reported case, at the time of VTE diagnosis, the patient was asymptomatic, and adding the abdominal
and pelvic CT didn’t allow to diagnose the tumor earlier nor improve the prognosis.
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