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Gastrointestinal stromal tumors (GISTs) are mesenchymal tumors of the gastrointestinal tract. The major cause of GIST is the
presence of an abnormal form of tyrosine protein kinase (KIT) protein also known as CD117, which causes uncontrollable
growth of the gastrointestinal cells. Most studies report incidences between 10 and 15 cases of GISTs per million. Metastases to
the liver and peritoneum are the most frequent. We report a case of advanced GIST with a liver metastasis infiltrating the
inferior vena cava (IVC) and extending to the right atrium in the form of a large, floating, isolated intracardiac liver metastasis
with diastolic prolapsing through the tricuspid valve. This is a very rare manifestation. One week after heart surgery and
removal of a 5 × 6 cm tumor mass from the right atrium and the IVC, echocardiography depicted an early recurrence.

1. Case

A 51-year-old female patient was admitted about 4 years ago
to the emergency room for nausea, vomiting, dizziness,
melena, and syncope. The patient’s history indicated upper
gastrointestinal bleeding, and immediate esophagogastro-
duodenoscopy (EGD) revealed an ulcerating tumor in the
pyloric antrum with blood oozing, strongly suspected for a
gastric GIST. Haemostasis was achieved after endoscopic
injection of epinephrine and subsequent adequate blood
transfusion due to haemorrhagic shock led to the stabilisa-
tion of the patient. The histological diagnosis was ulcerating
epitheloid GIST (Figure 1). Immunohistochemically, tumor
cells were strongly positive for CD117, platelet-derived
growth factor receptor-alpha (PDGFRA), discovered on
GIST-1 (DOG1), and Bcl-2. CD34 was not evident. The
mitotic rate was 8/50 high-power fields (HPF), and the
Ki67-index/proliferation rate was estimated at 5%. The

molecular pathological examination showed duplication in
exon 11 of the KIT gene. The abdominal computed tomogra-
phy (CT) scan showed no lymph node, liver, or bone metas-
tasis. The pT2 M0 R0 (TNM classification) staged tumor was
operated successfully with an open 2/3 stomach resection
with a Roux-en-Y anastomosis and jejunojejunostomy. The
3.5 cm tumor was completely excised with edges clear of infil-
tration and no tumor infiltration of the serosa. The postoper-
ative course was very satisfactory with no sequelae, and no
adjuvant imatinib therapy was administrated after multidis-
ciplinary treatment planning. The patient could be dis-
charged 3 weeks after admission with the recommendation
for abdominal (CT) scan and EGD every 6 months for the
next 5 years.

15 months later and in the scope of the follow-up exam-
ination, the patient complained for discomfort and slight
pain in the right upper abdomen. The abdominal ultraso-
nography revealed multiple liver metastases, and the EGD
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confirmed a recurrence of GIST in the anastomosis. The
abdominal and chest CT scan (Figure 2) confirmed diffuse
liver metastases and revealed an encircling wall architec-
ture of the GIST around the hepatic hilum with a partial
obstruction of the common bile duct and a shifting of
the portal vein without signs of portal vein thrombosis.
However, no icterus was present. The CT scan revealed
furthermore a suspected large thrombus in the IVC and
right atrium. There was no evidence of lymph node, bone,
or lung metastasis. The transthoracic (TTE) and subse-
quent transoesophageal echocardiography (TEE) disclosed
the presence of a 5 3 × 3 4 cm large mass in the right
atrium with diastolic prolapsing through the tricuspid
valve, without any clear attachment to the atrial wall, with
an inhomogeneous appearance, and without vacuolisation
(Figure 3), along with a similar 1.1 cm large mass in the
IVC (Figure 4) with a suspected but no clear continuation

between these two masses even after free style image
acquisition. The patient denied any angina or dyspnoea.
Anticoagulant therapy with low molecular weight heparin
showed no improvement within few days, ruling out a
thrombus formation and suggesting intracardiac metasta-
sis. Due to recurrent electrocardiogram (ECG) alternations
in the precordial leads suggestive of intermittent lung
embolism, the imminent right ventricular diastolic flow
obstruction with a resulting obstructive form of a cardio-
genic shock, and because of the young age of the patient
and the potential good response to imatinib therapy, she
was referred to a cardiothoracic clinic.

The patient underwent cardiac catheterization which
revealed no obstructive coronary atherosclerotic plaque.
Prior to surgery, cardiac magnetic resonance imaging
(Figure 5) verified the cardiac findings of echocardiography
but also clearly exhibited a propagation of a liver metastasis

(a) (b)

(c)

Figure 1: (a) Stomach ulcer with epithelioid GIST (50x, hematoxylin and eosin stain). (b) Gastric epithelioid GIST (100x, hematoxylin and
eosin stain). (c) Membrane pattern of KIT immunostaining in epithelioid GIST (100x, CD117).

(a) (b)

Figure 2: (a) Abdominal CT scan with IV contrast showing multiple liver metastases. (b) Chest CT scan showing a filling defect within the
contrast-enhanced right atrium which was initially thought to be a large thrombus.
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as a continuous mass to the IVC and right atrium with no
adherence to the cardiac wall. Surgical resection of the tumor
in the right atrium and IVC was performed using a mini-
mally invasive anterior lateral access approach supplemented
with video-assisted thoracoscopy. The 50 × 60mm resected
tumor with endothelial infiltration of the IVC, concomitant
local thrombosis (Figure 6), and no endocardial and myocar-
dial infiltration of the right atrium was histologically and
immunohistologically identical to the prediagnosed GIST
(Figure 7) and was a contiguous extension of a liver metasta-
sis to the heart. The patient could recover from the operation
and was treated with 400mg imatinib daily. However, a week
after surgery, transthoracic echocardiography (Figure 8)
revealed a new mass in the right atrium indicative of early
recurrence. The patient deteriorated over time due to a

further progression of the GIST with icterus. The course
was furthermore complicated by Staphylococcus aureus sep-
sis due to central venous catheter infection, and the patient
finally died due to multiorgan failure.

2. Discussion

GISTs are rare, potentially aggressive forms of cancer that
may develop anywhere in the GI tract [1]. Most studies
report incidences between 10 and 15 cases of GISTs per mil-
lion. Estimates suggest that the prevalence is over 10 times
the incidence [2]. Surgical resection remains the aimed ther-
apy of GIST. Complete resection of the tumor is the main
predictor of the postoperative survival of the patient [1].
Despite successful surgical therapy, GISTs exhibit a high risk
for metastatic relapse. The work of Hirota et al. and subse-
quently Heinrich et al. proved that most of the GISTs are
caused by c-KIT somatic gain-of-function mutations
followed by similar mutations in platelet-derived growth fac-
tor receptor-alpha (PDGFRA) [3, 4]. The initiation of
KIT-selective tyrosine kinase inhibitor therapy such as ima-
tinib and its successors improved the survival of these
patients [5, 6]. However, the benefit in recurrence-free sur-
vival appears to be related to tumor size, with the most
marked improvement in patients who had a large tumor
(≥10 cm) [6]. In our case, the multidisciplinary tumor board
conference involving pathologists, radiologists, surgeons, and
medical oncologists as well as gastroenterologists, based on
the positive surgical and clinical course of the patient and

(a) (b)

(c)

Figure 3: Large atrial mass in (a) the TEE 3D 4-chamber view, (b) the TEE 2D bicaval view, and (c) the TEE 2D short-axis view, conclusive for
a mobile large atrial mass.

Figure 4: TEE reveals a similar mass in the IVC.
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the so far scientific evidence at the time of treatment of our
patient, which was not conclusive for adjuvant imatinib
therapy in patients with locoregional GISTs and R0 surgery
(i.e., an excision whose margins are clear of tumour cells)
with no expected major sequelae, saw no clear indication
for an adjuvant imatinib therapy taking also the size of
the tumor into consideration. Gastric tumors have a more
favourable prognosis than the intestinal ones, and according
to risk stratification based on location, size, and mitotic
activity, this GIST carried an intermediate risk for recur-
rence in the absence of tyrosine kinase inhibitor therapy [7].

Current consensus of the experts at that time was to rec-
ommend adjuvant imatinib for patients at high risk of relapse
and not for those at low risk of relapse. But there was no

(a) (b)

Figure 5: Cardiac MRI confirms the mass in (a) the right atrium with prolapsing through the tricuspid valve and (b) the contiguous extension
of the liver metastasis to the IVC and right atrium (white arrows).

(a) (b)

Figure 6: Goldner’s trichrome histological staining method at 20x magnification (a) and 80x magnification (b) exhibiting the tumor in the
upper layer, fibrosis in the middle green layer, and thrombosis in the lower red layer. Between the fibrotic band and the thrombosis, there
are identifiable gut endothelial cells from the VCI.

(a) (b)

Figure 7: (a) Metastasis of epithelioid GIST in the right atrium of the heart (50x, hematoxylin and eosin stain). (b) Strong cytoplasmic pattern
of KIT immunostaining in epithelioid GIST in the right atrium of the heart (200x, CD117 antibody).

Figure 8: Tumor recurrence one week after surgical removal.
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consensus for patients at intermediate risk such as our
patient [8, 9].

Metastatic GISTs are however associated with poor sur-
vival. GISTs most frequently metastasize within the abdomi-
nal cavity, especially to the liver and peritoneum, with bone
and lung metastases being uncommon sites [1, 10]. Very rare
metastasis to the skeletal muscle, adrenal gland [11], brain
[12], and testicles [13] is also reported.

Cardiac metastasis after a traditional narrative review
using PubMed is reported to our knowledge in only 3 cases
so far: 2 cases of metastasis in the left ventricle [6] and one
in the right atrium [11] which coincides with the localisa-
tion of our case. The initial recognition of the mass was
always accidental in CT scan. The differentiation from a
thrombus is difficult because intracardiac tumors appear
in CT scan as a low-attenuation filling defect, similar to a
thrombus [14]. In one report, the differentiation was estab-
lished through positron emission tomography (PET). PET
showed that the mass was metabolically active and a throm-
bus was by this means excluded. However, PET is certainly
not always available and could require patient transporta-
tion which may not be possible as the patient may be unsta-
ble. In our case, failed improvement after anticoagulation,
TEE, and cardiac MRI consolidated the suspected diagnosis
of a GIST metastasis which was verified after surgery. In the
3 reported cases of cardiac metastasis so far, the masses
diagnosed in the left ventricle and right atrium, respectively,
appeared to be attached to the cardiac wall and were there-
fore consistent with metastatic GIST; however, there is nei-
ther histological evidence of GIST nor histological evidence
of infiltration of the endocardium or myocardium as the
patients underwent no surgical therapy due to very limited
prognosis. In our patient, surgery was endorsed because of
the high risk for an obstructive form of a cardiogenic shock
which could lead to a sudden circulatory deterioration of
the patient and because of the possibility for a good
response to imatinib therapy. This is the only case reported
with histological analysis of a suspected cardiac metastasis
of GIST. In our case, because of the lack of endocardial
and myocardial infiltration, there is no evidence of hemato-
logous or lymphatic spread of the GIST to the heart in the
form of a classic cardiac metastasis and the cardiac involve-
ment of the GIST is due to a contiguous extension of a liver
metastasis to the IVC and the right atrium.

Additionally, of clinical interest is the appearance of a
new smaller cardiac mass in the right atrium only one week
after surgical resection of the tumor. This is the first report
of surgical removal of a GIST from the heart, and it shows
that early recurrence of cardiac tumors involving GIST after
surgery is possible. This experience should be taken into
consideration for similar future decisions questioning the
meaningfulness of a surgery in advanced cases before imple-
menting KIT-selective tyrosine kinase inhibitor therapy
(wait and see how the patient responds to KIT-selective
tyrosine kinase inhibitor therapy before cardiac surgery).

The incidence of cardiac metastases is reported in litera-
ture, which is highly variable, ranging from 2.3% to 18.3%
[15]. This case in addition to the so far published cases of
cardiac metastasis involving GIST underlines the importance

of considering GIST as a possible cause of cardiac metastasis
or cardiac deterioration, associated with a very unfavourable
prognosis and a possible high recurrence after surgery. GIST
patients should therefore routinely undergo TTE by the time
of diagnosis and in follow-up examinations, and cardiac
surgery should be considered as the last resort in the battle
against metastasized GIST.
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Informed consent for publishing this case report has been
obtained from the husband, the legal representative of the
patient, as the patient has died.

Conflicts of Interest

The authors declare that there is no conflict of interest
regarding the publication of this paper.

Acknowledgments

The authors would like to acknowledge Henning Warnecke
MD, Ph.D. (Cardiothoracic Surgery, Schuechtermann
Clinic, Bad Rothenfelde, Germany), and Frank Henschke
MD, Ph.D. (Institute of Pathology, Driburger Str. 34, 33100
Paderborn, Germany).

References

[1] A. El-Menyar, A. Mekkodathil, and H. Al-Thani, “Diagnosis
and management of gastrointestinal stromal tumors: an
up-to-date literature review,” Journal of Cancer Research and
Therapeutics, vol. 13, no. 6, pp. 889–900, 2017.

[2] K. Søreide, O. M. Sandvik, J. A. Søreide, V. Giljaca,
A. Jureckova, and V. R. Bulusu, “Global epidemiology of
gastrointestinal stromal tumours (GIST): a systematic review
of population-based cohort studies,” Cancer Epidemiology,
vol. 40, pp. 39–46, 2016.

[3] S. Hirota, K. Isozaki, Y. Moriyama et al., “Gain-of-function
mutations of c-kit in human gastrointestinal stromal tumors,”
Science, vol. 279, no. 5350, pp. 577–580, 1998.

[4] M. C. Heinrich, C. L. Corless, A. Duensing et al., “PDGFRA
activating mutations in gastrointestinal stromal tumors,” Sci-
ence, vol. 299, no. 5607, pp. 708–710, 2003.

[5] H. Joensuu, M. Eriksson, K. Sundby Hall et al., “Adjuvant ima-
tinib for high-risk GI stromal tumor: analysis of a randomized
trial,” Journal of Clinical Oncology, vol. 34, no. 3, pp. 244–250,
2016.

[6] R. P. Dematteo, K. V. Ballman, C. R. Antonescu et al., “Adju-
vant imatinib mesylate after resection of localised, primary
gastrointestinal stromal tumour: a randomised, double-blind,
placebo-controlled trial,” The Lancet, vol. 373, no. 9669,
pp. 1097–1104, 2009.

[7] J. S. Gold, M. Gönen, A. Gutiérrez et al., “Development and
validation of a prognostic nomogram for recurrence-free
survival after complete surgical resection of localised primary
gastrointestinal stromal tumour: a retrospective analysis,”
The Lancet, vol. 10, no. 11, pp. 1045–1052, 2009.

[8] M. Miettinen and J. Lasota, “Gastrointestinal stromal tumors:
pathology and prognosis at different sites,” Seminars in Diag-
nostic Pathology, vol. 23, no. 2, pp. 70–83, 2006.

5Case Reports in Cardiology



[9] H. Joensuu, “Risk stratification of patients diagnosed with
gastrointestinal stromal tumor,” Human Pathology, vol. 39,
no. 10, pp. 1411–1419, 2008.

[10] C. Cauchi, J. C. Trent, K. Edwards et al., “An unusual site of
metastasis from gastrointestinal stromal tumor,” Rare Tumors,
vol. 2, no. 4, article e58, 2010.

[11] U. Bashir, A. Qureshi, H. A. Khan, and N. Uddin, “Gastro-
intestinal stromal tumor with skeletal muscle, adrenal and
cardiac metastases: an unusual occurrence,” Indian Journal of
Pathology & Microbiology, vol. 54, no. 2, pp. 362–364, 2011.

[12] B. Hughes, D. Yip, D. Goldstein, P. Waring, V. Beshay, and
G. Chong, “Cerebral relapse of metastatic gastrointestinal
stromal tumor during treatment with imatinib mesylate: case
report,” BMC Cancer, vol. 4, no. 1, p. 74, 2004.

[13] M. Dorić, S. Radović, M. Babić et al., “Testicular metastasis of
gastrointestinal stromal tumor of the jejunum,” Bosnian Jour-
nal of Basic Medical Sciences, vol. 7, no. 2, pp. 176–179, 2007.

[14] D. Kassop, M. S. Donovan, M. K. Cheezum et al., “Cardiac
masses on cardiac CT: a review,” Current Cardiovascular
Imaging Reports, vol. 7, p. 9281, 2014.

[15] R. Bussani, F. De-Giorgio, A. Abbate, and F. Silvestri, “Cardiac
metastases,” Journal of Clinical Pathology, vol. 60, no. 1,
pp. 27–34, 2007.

6 Case Reports in Cardiology



Stem Cells 
International

Hindawi
www.hindawi.com Volume 2018

Hindawi
www.hindawi.com Volume 2018

MEDIATORS
INFLAMMATION

of

Endocrinology
International Journal of

Hindawi
www.hindawi.com Volume 2018

Hindawi
www.hindawi.com Volume 2018

Disease Markers

Hindawi
www.hindawi.com Volume 2018

BioMed 
Research International

Oncology
Journal of

Hindawi
www.hindawi.com Volume 2013

Hindawi
www.hindawi.com Volume 2018

Oxidative Medicine and 
Cellular Longevity

Hindawi
www.hindawi.com Volume 2018

PPAR Research

Hindawi Publishing Corporation 
http://www.hindawi.com Volume 2013
Hindawi
www.hindawi.com

The Scientific 
World Journal

Volume 2018

Immunology Research
Hindawi
www.hindawi.com Volume 2018

Journal of

Obesity
Journal of

Hindawi
www.hindawi.com Volume 2018

Hindawi
www.hindawi.com Volume 2018

 Computational and  
Mathematical Methods 
in Medicine

Hindawi
www.hindawi.com Volume 2018

Behavioural 
Neurology

Ophthalmology
Journal of

Hindawi
www.hindawi.com Volume 2018

Diabetes Research
Journal of

Hindawi
www.hindawi.com Volume 2018

Hindawi
www.hindawi.com Volume 2018

Research and Treatment
AIDS

Hindawi
www.hindawi.com Volume 2018

Gastroenterology 
Research and Practice

Hindawi
www.hindawi.com Volume 2018

Parkinson’s 
Disease

Evidence-Based 
Complementary and
Alternative Medicine

Volume 2018
Hindawi
www.hindawi.com

Submit your manuscripts at
www.hindawi.com

https://www.hindawi.com/journals/sci/
https://www.hindawi.com/journals/mi/
https://www.hindawi.com/journals/ije/
https://www.hindawi.com/journals/dm/
https://www.hindawi.com/journals/bmri/
https://www.hindawi.com/journals/jo/
https://www.hindawi.com/journals/omcl/
https://www.hindawi.com/journals/ppar/
https://www.hindawi.com/journals/tswj/
https://www.hindawi.com/journals/jir/
https://www.hindawi.com/journals/jobe/
https://www.hindawi.com/journals/cmmm/
https://www.hindawi.com/journals/bn/
https://www.hindawi.com/journals/joph/
https://www.hindawi.com/journals/jdr/
https://www.hindawi.com/journals/art/
https://www.hindawi.com/journals/grp/
https://www.hindawi.com/journals/pd/
https://www.hindawi.com/journals/ecam/
https://www.hindawi.com/
https://www.hindawi.com/

