
C A S E  R E P O R T Open Access

© The Author(s) 2024. Open Access  This article is licensed under a Creative Commons Attribution 4.0 International License, which permits use, 
sharing, adaptation, distribution and reproduction in any medium or format, as long as you give appropriate credit to the original author(s) and 
the source, provide a link to the Creative Commons licence, and indicate if changes were made. The images or other third party material in this 
article are included in the article’s Creative Commons licence, unless indicated otherwise in a credit line to the material. If material is not included 
in the article’s Creative Commons licence and your intended use is not permitted by statutory regulation or exceeds the permitted use, you will 
need to obtain permission directly from the copyright holder. To view a copy of this licence, visit http://creativecommons.org/licenses/by/4.0/. The 
Creative Commons Public Domain Dedication waiver (http://creativecommons.org/publicdomain/zero/1.0/) applies to the data made available 
in this article, unless otherwise stated in a credit line to the data.

Krzelj et al. BMC Cardiovascular Disorders           (2024) 24:49 
https://doi.org/10.1186/s12872-023-03689-8

BMC Cardiovascular Disorders

*Correspondence:
Kristina Krzelj
kristina.krzelj.md@gmail.com

Full list of author information is available at the end of the article

Abstract
Background  Uterine leiomyosarcoma is a rare and aggressive tumour with a poor prognosis. Its metastases 
to the heart are even rarer, especially to the epicardium. The majority of reported cardiac metastases of uterine 
leiomyosarcoma were in the cardiac chambers or intramyocardial. Surgical resection of the uterine leiomyosarcoma in 
the early stages is the only definitive treatment for this disease. However, in the cases of cardiac metastasis, surgery is 
recommended only in emergencies and patients with expected beneficial outcomes.

Case presentation  Our patient was a 49-year-old female referred to the Department of Cardiac Surgery for 
scheduled surgery of pericardial neoplasia. The patient underwent a hysterectomy and adnexectomy three years 
prior owing to the uterine leiomyosarcoma. A regular follow-up magnetic resonance imaging of the abdomen 
and pelvis discovered neoplasia in the diaphragmic portion of the pericardium. No other signs of primary disease 
relapse or metastases were found. The patient was asymptomatic. The multidisciplinary team concluded that the 
patient is a candidate for surgery. Surgery included diastolic cardiac arrest achievement and resection of the tumour. 
Macroscopically, a parietal layer of the pericardium was completely free from the tumour that invaded only the 
apical myocardium of the left ventricle. Completed histopathology confirmed the diagnosis of leiomyosarcoma of 
the uterine origin. Three months after surgery, the patient received adjuvant chemotherapy with doxorubicin and 
dacarbazine. One year after surgery, there are no signs of new metastases.

Conclusions  Strict surveillance of patients with uterine leiomyosarcoma after successful treatment of the early stage 
of the disease is of utmost importance to reveal metastatic disease to the heart in a timely manner and to treat it with 
beneficial outcomes. Surgery with adjuvant chemotherapy might be a good approach in patients with a beneficial 
prognosis. From a surgical point of view, it is challenging to assess the appropriate width of the resection edges to 
be radical enough and, at the same time, sufficiently conservative to ensure the satisfactory postoperative function 
of the remaining myocardium and avoid repetitive tumour growth. Therefore, intraoperative histopathology should 
always be performed.
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Background
Uterine leiomyosarcoma (ULMS) is a rare and very 
aggressive mesenchymal tumour with poor 5-year sur-
vival rates, accounting for 1.3% of all uterine malignan-
cies [1]. ULMS metastasizes most frequently to the lung, 
peritoneum, bone, and liver [2], whereas metastasis to 
the heart is very uncommon. ULMS diagnosis can defi-
nitely be established only after histopathological analysis 
because symptoms and signs of ULMS resemble benign 
uterine myomas. However, in patients with early surgical 
intervention including hysterectomy and adnexectomy, 
the prognosis is beneficial. In cases of ULMS metastasis 
to the heart, there are certain treatment challenges that 
should be considered in a multidisciplinary team. Hereby, 
we report our experience in the case of successful treat-
ment of solitary ULMS metastasis to the visceral layer of 
the pericardium.

Case presentation
Our patient was a 49-year-old female referred to the 
Department of Cardiac Surgery for scheduled surgery 
of pericardial neoplasia. Three years prior, the patient 
underwent a hysterectomy and adnexectomy owing to 
the ULMS. Considering the fact that the tumour was lim-
ited to the uterus, further chemotherapy or radiotherapy 
was not needed. Three months before admission to our 
institution, regular follow-up included magnetic reso-
nance imaging (MRI) of the abdomen and pelvis and a 
computed tomography (CT) scan of the chest. The MRI 
of the abdomen and pelvis discovered neoplasia in the 

diaphragmic portion of the pericardium, whereas a CT 
chest scan showed the tumour mass adjacent to the apex 
of the heart. No other signs of primary disease relapse or 
metastases were found. The patient was asymptomatic, 
in good general condition, and the physical exam was 
unremarkable. After admission to our institution further 
workup included a heart MRI that confirmed the find-
ing of the tumour between two layers of the pericardium 
(Fig. 1a) and adjacent to the apex of the heart, whereas on 
the performed PET/CT scan, besides the intrapericardial 
tumour, the presence of other metastases was excluded. 
Coronary angiography revealed tumour vascular supply 
from the left anterior descending coronary artery (LAD) 
(Fig. 1b). The multidisciplinary team concluded that the 
patient was a candidate for surgery. Surgery included 
diastolic cardiac arrest achievement and resection of 
the tumour with macroscopically healthy edges width of 
5–8 mm. Macroscopically, a parietal layer of the pericar-
dium was completely free from the tumour that invaded 
only the apical myocardium of the left ventricle (Fig. 2a 
and b). Intraoperative histopathology showed resected 
edges free of tumour cells. The defect of the left ventricle 
was reconstructed with a polyester patch and polypropyl-
ene sutures placed around the defect (Fig. 2c and d).

Intra- and the postoperative course went uneventfully. 
Completed histopathology confirmed the diagnosis of 
leiomyosarcoma (Fig. 2e and f ) with positive immunohis-
tochemical stains for oestrogen and progesterone recep-
tors confirming the uterine origin of the tumour.

Fig. 1  MRI of the suspected cardiac metastasis of the ULMS. a) A cardiac MRI shows an intrapericardial tumour (white arrow) adjacent to the apex of 
the left ventricle. LV—left ventricle; RV—right ventricle. b) Coronary artery angiography shows tumour vascular supply from the left anterior descending 
artery (black arrow)
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The patient was discharged from the hospital after 13 
days. The control CT scans of the chest, abdomen and 
pelvis performed two, six and twelve months later did not 
show any relapse of the primary disease. Three months 
after the cardiac surgery, the patient received adjuvant 
chemotherapy with doxorubicin and dacarbazine. Con-
secutive control echocardiographs showed a left ventric-
ular ejection fraction of 55% and no pericardial effusion. 
One year after surgery, there are no signs of new metas-
tases, the Eastern Cooperative Oncology Group (ECOG) 
performance status is grade 0, whereas New York Heart 
Association (NYHA) functional class is I.

Discussion
ULMS metastases to the heart are very rare and require 
thorough deliberation of medical treatment. Even though 
ULMS metastases are related to the advanced stages 

of the disease, [2] our case showed that after adequate 
treatment in the early stages, late ULMS metastases are 
possible, even to very uncommon sites, such as pericar-
dium. Malignant tumours may reach the heart via hema-
togenous or lymphatic spread, transvenous extension or 
direct invasion. The malignancies that spread through 
the lymphatics often seed the pericardium or epicar-
dium, whereas myocardial and endocardial metastases 
generally rise from the hematogenous spread [3]. The 
majority of reported ULMS metastases to the heart were 
intracavitary [4–9]. In our case, the major portion of the 
metastasis was epicardial, whereas only a smaller part 
invaded the myocardium without relation to the cardiac 
chambers. Although ULMS metastases to the heart are 
rare, we should always pay attention to this possibility 
in patients with ULMS. In the context of the past medi-
cal history positive for ULMS, and the fact that primary 

Fig. 2  Macroscopic features of the suspected ULMS metastasis to the epicardium, surgical technique and histopathology of the tumour. a) Intraopera-
tive finding - the tumour (interrupted line) is on the apex of the heart and completely free from the parietal layer of the pericardium (arrows); b) tumour 
mass after resection; c) defect of the left ventricle after resection of the tumour with polypropylene sutures placed around the defect; d) defect of the 
ventricle reconstructed with a polyester patch; e) histopathology - tumour cells (asterisk) infiltrate myocardium but not endocardium (HE staining, x2); f) 
histopathology - tumour cells are spindle-shape, pleomorphic with high mitotic activity (HE staining, x40)
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leiomyosarcomas of the heart are extremely rare and 
constitute less than 0.25% of all cardiac tumours, [10] it 
was more likely that our patient had metastatic disease 
rather than primary leiomyosarcoma of the heart. How-
ever, considering the unpredictable nature of malignant 
diseases, these two entities should be distinguished. We 
performed immunohistochemical staining for oestrogen 
and progesterone receptors that confirmed the uterine 
origin of the tumour.

In our case, regular follow-up ensured early detection 
of ULMS cardiac metastasis and early treatment before 
any symptoms developed. Our multidisciplinary team 
opted for surgery and adjuvant chemotherapy because 
the patient had solitary metastasis, was in good general 
condition without any symptoms, and was very moti-
vated for the treatment. Surgery is generally recom-
mended only in selected conditions - in patients with 
intracavitary metastases resulting in significant hemody-
namic complications and in patients with solitary cardiac 
disease when the primary tumour is controlled, and a 
beneficial prognosis is expected [3]. From a surgical point 
of view, it is very challenging to assess the width of the 
resection edges to be radical enough because leiomyo-
sarcoma is a very aggressive tumour and the remaining 
tumour cells along resection edges could result in tumour 
growth and the need for repetitive surgery. Moreover, the 
surgery should be sufficiently conservative at the same 
time to ensure the satisfactory function of the remain-
ing ventricle postoperatively. Therefore, intraoperative 
histopathology might be very helpful and should always 
be performed to avoid excessive resection and recur-
rent tumour growth after surgery as well. Although our 
patient had late and solitary metastasis of ULMS which 
was completely resected, according to the current rec-
ommendations [11] the stage of the disease required 
adjuvant chemotherapy. This approach resulted in the 
absence of any new metastases in the one-year follow-up. 
However, current evidence for adjuvant chemotherapy 
in oligometastatic ULMS is weak [12, 13]. Therefore, we 
do not know whether chemotherapy contributed to the 
1-year relapse-free survival after surgery in our patient 
and further studies are certainly needed to clarify this 
issue.

Conclusion
Notwithstanding the ULMS by itself and ULMS metasta-
ses to the heart, especially to the visceral layer of the peri-
cardium, are very rare, there is a certain possibility for 
such an appearance. Our case demonstrated that strict 
surveillance of patients with ULMS even after success-
ful treatment of the early stage of the disease is of utmost 
importance to reveal metastatic disease to the heart in a 
timely manner and to treat it with beneficial outcomes. 
Such cases should always be carefully discussed in a 

multidisciplinary team in a tertiary centre, and surgery 
with adjuvant chemotherapy might be a good approach 
in patients with beneficial prognosis. Considering the 
surgical challenges of epicardial metastasis of ULMS, the 
main aim should be to ensure radical resection to avoid 
repetitive tumour growth and satisfactory function of the 
remaining myocardium. Therefore, intraoperative histo-
pathology might contribute to surgical decision-making 
and is strongly recommended.
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