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Multiple septic emboli and myocardial infarction due to vaso-
invasive Rhizomucor pusillus infection in a hematologic patient

We present a case of a 63-year-old hematologic patient with 
pulmonary vaso-invasive zygomycosis with Rhizomucor pusillus 
after a second stem cell transplantation (SCT) for myelodys-
plastic syndrome, complicated by multi organ failure, myocar-
dial ischemia and infarction. Zygomycosis is common in immu-
nocompromised patients, especially after hematopoietic stem 
cell transplantation (HSCT). Mucor species have devastating 
vaso-invasive properties causing hematogenic dissemination. 
Antemortem diagnosis may be difficult due to negative cultures. 
Despite adequate treatment outcome tends to be poor. Cardiac 
zygomycosis is rare. In our patient, the clinical course and imag-
ing results of the myocardial infarction are most consistent with 
coronary plaque rupture possibly provoked by severe vaso-inva-
sive pulmonary infection and multi-organ failure. 
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Introduction 

Patients with hematological malignancies are at 

increased risk for opportunistic infections, 

especially during treatment with chemotherapy 

or immunosuppressive therapy. We present a 

patient with myelodysplastic syndrome (MDS) 

who developed a pulmonary infection with 

Rhizomucor pusillus after a second allogenic 

stem cell transplantation (SCT) with vaso-

invasion of the pulmonary vein with multiple 

septic emboli and myocardial infarction. 

Case Report 

 63-year-old male presented to our hematology 

department with a relapse of myelodysplastic 

syndrome (MDS). Five years earlier he received 

a successful allogenic stem cell transplantation 

(SCT) from a HLA-mismatched unrelated donor 

(MMUD, DQB1 mismatch) for myelodysplastic 

syndrome (MDS) with rapidly progressive 

myelofibrosis (JAK-2/ASXL-1 mutation positive) 

and B-symptoms. He was in molecular 

remission with JAK2 being negative.  

Seven months before presentation, he 

developed thrombocytopenia. Bone marrow 

biopsy showed severe aplasia in concordance 

with hypoplastic MDS. Screening 

echocardiography showed a normal left 

ventricular ejection fraction. Pulmonary function 

tests revealed a mild obstructive lung disease 

with decreased diffusion capacity.  

 

 

Figure 1: CT-scan of the chest showing bilateral pleural effusions and consolidations in the left lung. 

 

He received an allogenic stem cell re-

transplantation with Treosulfan-Fludarabine-

ATG (Genzyme) preconditioning. On day 1 after 

the SCT he developed neutropenic fever and 

ceftazidime was started. A chest CT on day 6 

showed perihilar consolidations with post-

obstruction atelectasis in the left lung with 

pleural effusion. Multiple focal hypodensities 

were seen in the spleen, consistent with 

infarction. A repeat chest CT on day 9 showed 

progression of consolidations and ground glass 

pattern and a halo sign in the left upper lobe and 

right upper and lower lobes (Figure 1). There 

was minimal pericardial effusion. Amfo B was 

started at 3mg/kg/day because of suspicion of 

an angio-invasive fungus. 

Ten days after the SCT, he was admitted to the 

ICU because of progressive respiratory distress. 

He was intubated and a chest X-ray showed 

bilateral pleural effusions and consolidations in 

the left lung (Figure 2). A broncho alveolar 



Pim A. de Ruijter et al., IJCR, 2021 5:227 

IJCR: https://escipub.com/international-journal-of-case-reports/                     3

lavage (BAL) was performed. Several petechia 

were seen in the trachea and lower bronchi. 

Microscopy showed no hyphae. Aspergillus 

antigen was <0.1 and Candida antigen <5. A 

PCR for Mucor was positive and cultures 

showed rhizomucor pusillus. Respiratory viruses 

and TB were all negative.  

 

 

Figure 2: Chest X-ray showing bilateral pleural effusion and consolidation in the left lung. 

 

 

Figure 3A: Coronal view of chest CT showing consolidation in the left lung (blue arrow) in close 

relation to the pericardium and increased intensity in the myocardium (red arrow). 
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Figure 3B: Sagittal view of Chest CT, detailed view of the heart showing close relation of the 

pulmonary consolidation with the heart (blue arrow). 

 

 

Figure 4: Transthoracic echocardiography, subcostal window, showing prominent epicardial fat and 

pericardial effusion (blue arrow). 
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Figure 5: Four chamber view of the heart showing transmural late gadolinium enhancement (bright 

area – blue arrow) with central microvascular obstruction (dark area – blue arrow) in the bas/mid 

anterolateral wall compatible with myocardial infarction in the area supplied by the circumflex artery. 

Prominent epicardial fat (bright – red arrow) and pericardial effusion (black – red arrow) is seen on 

the right ventricular free wall.  

 

A   B  

Figure 6: Postmortem examination of the thorax revealed focal adherences of the (A) left lung and 

pericardium as well of the (B) epi- and pericardium. 
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A  

B  

Figure 7: Detail of lung. (A) H&E-stained section showing acute and chronic inflammation in the 

lung. (B) Grocott stain of the section demonstrating hyphae and spores. 

 

   

                                 A                                                                                  B            

Figure 8: Myocardial infarction. (A) H&E stain (20x magnification) shows recent necrosis with loss 

of nuclei (thick arrow) surrounded by granulation tissue (thin arrow). (B) Grocott stain (50x) highlights 

fragments of hyphae. 

 

Isavuconazole was started at 200mg ttd for 2 

days, followed by 200mg once daily as 

posaconazole was contraindicated due to 

elevated liver enzymes. Amfo B was switched to 

micafungin because of acute kidney injury and 

increased liver enzymes. 
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Prior to ICU admittance (day 7), patient 

complained of chest pain and the 

electrocardiogram (ECG) showed new onset 

atrial fibrillation with rapid ventricular rate for 

which rate control with digoxin was initiated. 

Therapeutic anticoagulation was not indicated 

due to low CHA2DS2-VASc score and severe 

thrombocytopenia. A repeated ECG on the next 

day showed sinus rhythm, but ST segment 

elevation in the inferolateral ECG leads 

consistent with transmural myocardial infarction. 

Invasive coronary angiography was considered 

but not performed as antithrombotics were 

regarded contraindicated in the presence of 

severe thrombocytopenia and increased 

bleeding tendency. Moreover, cardiac 

biomarkers were already decreasing. 

Echocardiography showed a preserved left and 

right ventricular function without relevant 

valvular abnormalities.  

On day 20 repeated echocardiography was 

performed and showed a 13 mm pericardial 

effusion without clinical or echocardiographic 

signs of cardiac tamponade and an echogenic 

structure (9-10mm) on the right ventricular free 

wall (Figure 4). 

A chest CT revealed progression of 

consolidations and post obstruction atelectasis 

in the lingula (Figure 3A and 3B). There was 

minimal progression of pericardial fluid and a 

new dense configuration in the left ventricular 

wall was seen, possibly related to the vaso-

invasive Mucor. A subsequent cardiac MRI 

showed akinesis of the mid antero- and 

inferolateral wall and apical lateral and inferior 

wall with ischemic late gadolinium enhancement 

and central microvascular obstruction consistent 

with myocardial infarction in the area supplied by 

the circumflex artery (Figure 5). Invasion of the 

myocardial wall by adjacent Mucor was not 

seen. The epicardial density on the right 

ventricle was due to prominent epicardial fat.   

Because of severe vaso-invasive Mucor 

pneumonia in combination with sepsis and 

myocardial infarction, treatment was 

discontinued on day 23 and he died one day 

later.   

Postmortem examination showed vaso-invasive 

mucor pneumonia. At macroscopic examination, 

both lungs showed edematous and granular 

parenchyma consistent with pneumonia and 

multiple small abscesses. Microscopically, he 

abscesses consisted of central necrosis 

containing hyphae and spores, morphologically 

consistent with mucor spp., surrounded by acute 

and chronic inflammation (Figure 7). There was 

obvious angioinvasion: The left upper pulmonary 

vein showed a thrombus which contained 

hyphae and partly occluded the lumen.  

The pericardial space contained 50cc dark red 

cloudy fluid. There was fibrinous pericarditis with 

focal adherences of epi- and pericardium and 

also focal adherences of the left lung and 

pericardium (Figure 6). The posterior wall of the 

left ventricle showed a tan-colored area of 

approximately 5 x 4 cm, suggesting ischemia. 

Microscopic investigation confirmed foci of 

granulation tissue (1-2 weeks of age), in the 

posterior, lateral and anterior wall of the left 

ventricle (Figure 8). In addition, the posterior wall 

and both papillary muscles showed recent 

necrosis surrounded by very young granulation 

tissue (less than 1 week of age). In these 

necrotic areas, again, spores and fragments of 

hyphae were found.  There was no continuous 

spread of fungi or necrotizing inflammation from 

the lung into the heart. There was no valvular 

endocarditis. The coronary arteries showed 

severe atherosclerosis. Furthermore, recent 

infarctions were found in the spleen and in the 

right adrenal glands caused by mycotic emboli. 

Discussion 

We present a case of a hematologic patient with 

pulmonary vaso-invasive zygomycosis with 

Rhizomucor pusillus after a second SCT for 

myelodysplastic syndrome, complicated by 

myocardial ischemia and infarction. We 

hypothesized that vaso-invasive Mucor may 

have contributed to the myocardial infarction, by 

either invasive growth, septic embolies, 

provoking coronary plaque rupture or type II 
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myocardial infarction due to sepsis and multi-

organ failure. 

Postmortem study did not show continuous 

inflammation between lungs and pericardium. 

However, microscopic investigation showed 

spores and fragments of hyphae in necrotic 

areas in the heart, spleen and right adrenal 

gland confirming hematogenic spread causing 

multi organ failure.  

Infections with zygomycetes occur mainly after 

inhalation of spores through the respiratory tract 

including the nasal cavities, but also inoculation 

via disrupted skin in surgical or traumatic 

wounds occurs. In immunocompetent humans 

spores are contained and suppressed by 

macrophages and hypha are killed by neutrophil 

action. In immunocompromised patients with 

impaired leukocyte function or neutropenia 

germination of spores occurs rapidly with 

development and proliferation of hyphal 

elements.[1]  

Common sites for zygomycosis are paranasal 

sinuses with or without cerebral involvement, 

pulmonary tract, gastrointestinal tract and skin. 

In HSCT patients pulmonary localization is the 

most common site of zygomycosis.[2] Infection 

with Mucorales is characterized by rapidly 

progressive severe tissue destruction, necrosis 

and vaso-invasive growth with dissemination 

throughout the body and thrombosis.[1, 3-5]  

Cardiac zygomycosis 

Cardiac involvement in zygomycosis has been 

described in several case reports in 

immunocompromised patients and post cardiac 

surgery and is most often part of disseminated 

zygomycosis.[6-9] Most cases are diagnosed 

post-mortem, only few case reports of 

antemortem diagnosis are present in literature. 

Signs of cardiac involvement include: 

myocardial infarction, new onset heart failure, 

endocarditis, valvular insufficiency, pericarditis 

or rhythm disturbances.[10-13] 

The formation of thrombi and vaso-invasive 

properties of zygomycosis are responsible for 

invasion of endocardium and myocardium. 

Acute myocardial infarction has been described 

due to growth into and obstruction of coronary 

arteries. Invasion and occlusion of microvessels 

in the myocardium may lead to infarction.[9, 11, 13, 

14] Also after cardiac (transplant) surgery 

zygomycosis has been described.[6, 7, 15] Native 

valve zygomycosis has been reported.[6] 

In our patient, the clinical course and imaging 

results of the myocardial infarction are most 

consistent with coronary plaque rupture possibly 

provoked by severe vaso-invasive pulmonary 

infection and multi-organ failure. Microscopy did 

not show zygomycosis in the coronary arteries. 

In a retrospective clinicopathologic study 

between 1973-2005 among 4396 Japanese 

patients, Chinen et al. found 50 (1.1%) cases of 

cardiac fungal infection (CFI) 

Exclusive cardiac involvement was observed in 

only 5 cases (10%). Kidneys and lungs were the 

most common co-infected organs. Macroscopic 

evidence of cardiac involvement consisted of 

myocardial abscesses (n=12), myocardial 

hemorrhage (n=10), valvular vegetations (n=6) 

and mural thrombus (n=3). Epicardial lesions, 

fibrinous pericarditis and pericardial adhesion 

were also observed. In 22 cases, the heart was 

macroscopically grossly unremarkable. 

Microscopically, the myocardium was the most 

frequent site of cardiac fungal infection (n=45). 

Endocardial and epicardial involvement was 

demonstrated in 10 and 6 cases, respectively. 

Epicardial involvement directly contiguous with 

extracardiac infectious lesions were observed in 

only one case. As in the majority of cases, 

multiple organs were affected. Major 

predisposing conditions in this study were 

malignant neoplasms, hematological disorders 

and the use of antibiotics and/or 

corticosteroids.[16] 

Postmortem diagnosis of cardiac zygomycosis is 

difficult; however, as in a recent study in India 

histopathology and cultures were positive in only 

73,1% and 62,4% of proven 485 cases 

respectively.[17]  

Risk factors for zygomycosis  
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Risk factors for disseminated zygomycosis 

include allogenic STC or solid organ 

transplantation, diabetes mellitus, renal failure, 

prolonged use of corticosteroids or 

immunosuppressives, cytotoxic chemotherapy, 

solid organ transplantation, diabetic 

ketoacidosis, prolonged neutropenia, infant 

prematurity, iron overload and use of 

deferoxamine.[1, 4, 5, 8, 18-21] Worldwide 

hematological malignancy tends to be the most 

common risk factor for zygomycosis.[2] 

Zygomycosis in immunocompetent individuals is 

rare but has been described.[20, 22] 

Iron overload has been suggested as a risk 

factor invasive fungal infections including 

mucormycosis. Hematologic stem cell recipients 

may be at risk for iron overload if they received 

multiple erythrocyte transfusions.[23, 24] Literature 

shows a tendency for a higher prevalence in 

males.[25-27] 

In a recent analysis of ninety-two cases of 

proven pulmonary mucormycosis (12 from their 

hospital, rest from literature), hematological 

disorders (40.2%, of which 54% were 

neutropenic and 29,7% were on antifungal 

therapy) and diabetes mellitus (35.9%) were the 

most common underlying disease. In 12% no 

underlying disease was known. Rhizopus spp 

was the most common genera, with Mucor 

second. Fever and cough were the most 

common clinical symptoms with 69.6% and 53.3 

respectively, hemoptysis was present in 28.3%. 

Extrapulmonary involvement was found in 

16,3% of patients, with 6 cases of thoracic 

involvement. Overall survival in this study was 

69.6%.[5] 

Treatment 

Drug penetration in infected necrotized tissue is 

poor and mandates surgical debridement as a 

part of treatment, with surgical treatment 

independently associated with better outcome 

than medical treatment alone.[17, 28] No specific 

treatment regime has been reported for cardiac 

zygomycosis. 

Amphotericin B (AmB) formulations are 

classically the treatment of choice in 

zygomycosis, however newer triazole agents 

(posaconazole, isavuconazole) are available for 

treatment. AmB tends to be the antifungal agent 

of choice in treatment of zygomycosis, with a 

preference for liposomal formulations with their 

better safety profile enabling a longer duration of 

treatment. Posaconazole and isavuconazole are 

interesting alternatives due to good in vitro 

activity against Mucorales and an attractive 

safety profile.[5, 28] However, breakthrough 

invasive zycomycosis under Posaconazole and 

itraconazole had been reported.[2] 

Outcome 

Outcome of zygomycosis is generally poor. 

Patel et al. reported a 90-day mortality of 52% 

among 465 patients with zygomycosis in India. 

The median duration of symptoms before 

admissions was 12 (7-30) days.[17] Mortality 

rates for disseminated zygomycosis are 

reported over 90%.[25, 29] 

In a series of 199 patients with invasive fungal 

infection after HSCT, total mortality was 46,7% 

during a 12-week observation period. Mortality in 

patients with zygomycosis was 64,3%, for 

invasive Candidiasis and invasive Aspergillosis 

48,9% and 35,5% respectively. Nonmye-

loablative conditioning and absence of 

mechanical ventilation and/or hemodialysis were 

associated with better survival after 6 weeks in 

invasive fungal infections.[30] In another case 

series of 41 patients with zygomycosis after 

HSCT mortality was 48,8%, with 36,6% directly 

attributable to invasive zygomycosis. 

Remarkably one patient in this series died of 

myocardial infarction.[2] 

In a recent review of 851 cases reported 

mortality was 41.0%. Previous hematopoietic 

stem cell transplantation was the only underlying 

condition associated with increased 90-day 

mortality (odds ratio 3.77, 95% CI 1.37-10.37, P 

= 0.010).[28] Outcome in hematological patients 

is worse if the start of antifungal therapy is 

delayed.[31] 
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Conclusion 

Zygomycosis is common in immune-

compromised patients, especially after HSCT. 

Mucor species have devastating vaso-invasive 

properties causing hematogenic dissemination. 

Antemortem diagnosis may be difficult due to 

negative cultures. Despite adequate treatment 

outcome tends to be poor. Cardiac zygomycosis 

is rare. In our presented patient hematogenic 

dissemination caused multiple septic embolies 

resulting in multi organ failure and subsequent 

myocardial infarction. 
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on the manuscript. 
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