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Background Infective endocarditis rarely results in mitral stenosis. This report presents a case of prosthetic valve infective endocarditis caused by 
Cutibacterium acnes infection, which resulted in mitral stenosis and was difficult to diagnose.

Case summary A 78-year-old Japanese man underwent aortic and mitral bioprosthetic valve replacement six years prior to the initiation of hor-
mone therapy for prostate cancer. Three weeks after hormone therapy initiation, the patient developed exertional dyspnoea that 
progressively worsened and ultimately led to orthopnoea. Chest radiography revealed pulmonary congestion, and transthoracic 
echocardiography revealed mitral stenosis that was not present three months previously. The patient progressed to heart failure, 
and bicuspid valve replacement was performed. The excised aortic and mitral bioprosthetic valves were covered with vegetations, 
and pathological examination confirmed the presence of C. acnes. Therefore, the cause of mitral stenosis was infective endocarditis.

Discussion In patient with rapidly progressive prosthetic valve stenosis after valve replacement, infective endocarditis due to C. acnes should be 
suspected even if blood cultures are negative.
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Learning points
• Mitral stenosis is rare in patients with infective endocarditis, especially in those with prosthetic valve infective endocarditis.

• Infective endocarditis caused by Cutibacterium acnes frequently yields negative blood culture results. When prosthetic valve stenosis is rapidly 
occurring, infective endocarditis due to C. acnes should be suspected.
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Introduction
Prosthetic valve endocarditis (PVE) accounts for ∼20% of all endocar-
ditis cases and occurs in up to 6% of patients with prosthetic valve 
implants. Prosthetic valve endocarditis is classified into early and late 
PVE according to the time of onset. Late PVE is attributed to 

community-acquired infections and shares pathogenic similarities 
with native valve endocarditis (NVE). The most common pathogens 
are Streptococcus and Staphylococcus aureus.1 This study reports blood 
culture-negative infective endocarditis (IE) caused by Cutibacterium 
acnes, an attenuated bacterium commonly found on the skin.2

Infective endocarditis typically causes valve regurgitation, annular 
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abscesses, and destruction. This case report presents a patient with se-
vere mitral stenosis resulting from PVE caused by C. acnes.

Summary figure

Case presentation
A 78-year-old Japanese man presented to the emergency department 
with a 2-day history of exertional dyspnoea and orthopnoea. He under-
went aortic and mitral bioprosthetic valve replacement [Perimount 
Magna-Ease™ 21 mm (Edwards Lifesciences, Irvine, CA, USA) and 
Epic™ 29 mm (Abbott, Abbott Park, IL, USA), respectively] for IE 
caused by methicillin-sensitive Staphylococcus aureus six years prior to 
his presentation. Three months previously, transthoracic echocardiog-
raphy revealed no prosthetic valve dysfunction. A prostate biopsy was 
performed with antibiotic prophylaxis (single dose of piperacillin– 
tazobactam 4.5 g) two months prior to his presentation, and hormone 
therapy for prostate cancer (degarelix plus estramustine) was initiated 
three weeks prior to his presentation. At the time of the visit, the pa-
tient’s blood pressure was 151/100 mmHg, pulse rate was 110 beats/ 
min, respiratory rate was 29 breaths/min, temperature was 36.4°C, 
SpO2 was 78% on room air, and 94% with non-invasive ventilation 
(NIV; 8 cm H2O, fraction of inspired oxygen 0.5). On physical examin-
ation, a diastolic murmur (Levine grade II/Ⅵ) was auscultated at the 
apex of the heart, and wet lung sounds were heard. There were no em-
bolic or petechial haemorrhagic findings suggestive of IE. A chest radio-
graph revealed pulmonary congestion. Electrocardiography revealed 
sinus tachycardia (Figure 1). Blood tests showed elevated NT-proBNP 
levels (3460 pg/mL), a white blood cell count of 20 800/µL, and a 
C-reactive protein level of 5.33 mg/dL. Transthoracic echocardiog-
raphy revealed thickening of the mitral valve leaflets with a transmitral 

blood flow velocity of 2.9 m/s and a mean pressure gradient of 
20 mmHg, indicating severe mitral stenosis (Figure 2A and B). 
Furthermore, there was mild to moderate tricuspid regurgitation 
with elevated pulmonary artery systolic pressure (Figure 2C and D). 
Non-invasive ventilation and intravenous furosemide were 

administered to treat the decompensated heart failure. The aetiology 
of the heart failure was identified as rapidly-progressing mitral stenosis, 
either due to thrombosed valves secondary to hormone therapy or 
PVE. The patient was administered heparin and empiric antimicrobial 
therapy (ceftriaxone, 2 g once a day; vancomycin, 1 g once a day; and 
cefazolin, 2 g three times a day) after three sets of blood cultures in 
both aerobic and anaerobic atmospheres were obtained from three dif-
ferent peripheral veins.

Initially, the patient responded well to the diuretic treatment; how-
ever, his urine output decreased. The patient did not compensate prop-
erly and his tolerance to NIV decreased. Mechanical ventilation was 
initiated, and emergency transoesophageal echocardiography (TEE) 
was performed. Transoesophageal echocardiography revealed thicken-
ing of the prosthetic mitral valve, slightly increased in echogenicity, and 
reduced mobility with a mitral valve mean pressure gradient of 
18.4 mmHg (Figure 3A–C, Supplementary material online, Videos S1– 
S3). No evidence of a mitral annular abscess was observed. The pros-
thetic aortic valve exhibited reduced mobility of the right coronary/ 
non-coronary cusp (Figure 3D, Supplementary material online, Video 
S4). No aortic regurgitation was observed. The severity of tricuspid re-
gurgitation was moderate (Figure 3E, Supplementary material online, 
Video S5). Despite negative blood cultures, the TEE findings strongly in-
dicated IE, leading to a decision to proceed with urgent surgery. On the 
third day of hospitalization, the patient underwent revision of the aortic 
and mitral valve prostheses [Avalus™ 21 mm (Medtronic, Minneapolis, 
MN, USA) and Epic™ 27 mm (Abbott, Abbott Park, IL, USA), 
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Figure 1 Chest X-ray and electrocardiogram. The patient’s chest radiograph revealed marked pulmonary congestion (A). Electrocardiography re-
vealed a heart rate of 102 beats/min and ST depression in the lateral thoracic leads (B).

Figure 2 Transthoracic echocardiography in emergency room. Transthoracic echocardiography revealed massive turbulent colour Doppler signal 
(A), increased transmitral flow (B), mild to moderate tricuspid regurgitation (C ), and increased estimated pulmonary artery systolic pressure (D).
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respectively], along with tricuspid valve annuloplasty using a Tailorband™ 
29 mm (St. Jude Medical, St Paul, MN, USA). The excised mitral valve 
prosthesis had vegetations on all three leaflets, and the right coronary/ 
non-coronary cusp of the excised aortic valve was also covered in vegeta-
tions (Figure 4). Cutibacterium acnes was identified in the surgical specimen, 
leading to a definitive diagnosis of PVE.

The patient was administered ceftriaxone (2 g twice daily) for two 
weeks and ampicillin (2 g six times daily) for four weeks post-operatively. 
The patient’s post-operative recovery was uneventful. Transthoracic 
echocardiography revealed good haemodynamics (Figure 5A–E), and there 
was no recurrence of infection following the discontinuation of antibiotic 
therapy. The patient subsequently transferred for rehabilitation.

Discussion
Prosthetic valve dysfunction due to IE is associated with regurgitation. 
Although stenosis due to vegetation has been reported,3,4 few studies 
have focused on stenosis associated with valve leaflet thickening.5 This 
report presents a patient with mitral valve prosthesis stenosis caused by 
C. acnes.

Cutibacterium acnes is a gram-positive anaerobic rod that grows 
mainly in human pores. It also acts as an opportunistic pathogen, leading 
to various post-operative and device-related infections.6 Cutibacterium 
acnes has been reported as the causative agent of late-stage PVE,7 is 
more frequently the causative agent of PVE than NVE, and occurs 
more often in males than in females.7,8 Due to its low virulence and 
slow growth, PVE is thought to develop several years post-operatively.8

On the other hand, there is a case of prosthetic valve that developed IE 

early after pacemaker implantation.9 The patient’s subacute PVE might 
have been caused by subcutaneous injections and thrombogenicity in hor-
mone therapy for prostate cancer, however, this could not be proved. 
The blood culture period was 7 days; however, the culture results were 
negative, making the suspicion of IE low. Although C. acnes was identified 
in the surgical specimen, numerous reports have described negative blood 
cultures for this microorganism. Cases in which patients remained afebrile 
and exhibited normal C-reactive protein levels have also been reported.8

Extending the incubation period of delayed blood culture is necessary to 
detect microorganisms. Among male patients with prosthetic heart valves 
exhibiting signs of peripheral embolization or heart failure, the presence of 
C. acnes should raise suspicion, even in negative blood cultures, as it may be 
associated with IE. Cutibacterium acnes forms biofilms, and PVE tends to 
recur after medical treatment. Surgical treatment is generally recom-
mended.8,10 Nevertheless, some patients have responded to antibiotic 
therapy without recurrence. Further studies are needed to assess the ef-
fectiveness of medical therapy.11

The patient in this report presented with IE and mitral stenosis. 
Mitral stenosis in IE is rare; few cases of obstruction due to extensive 
vegetation, and only one case of diffuse thickening of the prosthetic 
valve leaflet (similar to the present case) have been reported previous-
ly.5 Mitral stenosis, which progresses rapidly, is typically reminiscent of a 
thrombosed valve. The patient in this report also had a predisposition 
to thrombosis as he was receiving hormonal therapy for prostate can-
cer. Therefore, it is important to differentiate between thrombus and 
pannus formation during TEE. The distinction between a thrombus 
and pannus is based on morphology, echo density, and localization. 
Thrombi were larger, mostly extension into the left atrium, 
lower echo intensity than pannuses.12 In this patient, the MV prosthesis 

Figure 3 Pre-operative transoesophageal echocardiography. Transoesophageal echocardiography revealed a thickened prosthetic mitral valve, 
slightly increased echoluminance (A), massive turbulent colour Doppler signal (B), and reduced mobility of all valve leaflets (C ). The prosthetic aortic 
valve exhibited reduced mobility of the right coronary/non-coronary cusp (D). The severity of tricuspid regurgitation was moderate (E).
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had a flattened and thickened morphology, suggestive of a thrombus. 
Furthermore, the echoluminance was slightly elevated, indicating the 
presence of vegetation. Therefore, we deduced that the patient’s mitral 
stenosis was caused by a prosthetic valve infection. The diagnosis of IE 

is based on the modified Duke criteria.13 The criteria includes findings 
suggestive of endocarditis such as agitated vegetation, abscesses, pros-
thetic valve rupture, and new valve regurgitation, but not valve stenosis. 
Even the 2023 European Society of Cardiology modified diagnostic 

Figure 4 Surgical specimen. The excised mitral valve prosthesis has vegetations on all three leaflets (A). The excised aortic valve is covered with 
vegetations (B).

Figure 5 Post-operative transthoracic echocardiography. Transthoracic echocardiography revealed good prosthetic mitral valve function (A and B), 
prosthetic aortic valve function (C and D), and trivial TR (E).
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criteria of infective endocarditis14 do not mention valve stenosis as part 
of the diagnostic criteria. Although valve stenosis is a relatively rare find-
ing, IE should be considered the differential diagnosis of mitral stenosis.

In conclusion, this case highlights the necessity of suspecting IE due to 
C. acnes in patients with rapidly progressive prosthetic valve stenosis 
after valve replacement, even when blood cultures are negative.

Lead author biography
Gakuto Bando worked as a resident in the 
Department of Cardiology at Kobe City 
Medical Center General Hospital and 
Kurashiki Central Hospital. He’s studying 
to become a top-notch cardiologist.

Supplementary material
Supplementary material is available at European Heart Journal – Case 
Reports online.

Acknowledgements
We would like to thank Editage for English language editing.

Consent: The authors confirm that witnessed verbal consent for submis-
sion and publication of this case report including images and associated text 
has been obtained from the patient. This has been discussed with the editors.

Conflict of interest: None declared.

Funding: None declared.

Data availability
The data underlying this article will be shared on reasonable request to 
the corresponding author.

References
1. Rivas P, Alonso J, Moya J, de Górgolas M, Martinell J, Fernández Guerrero ML. The im-

pact of hospital-acquired infections on the microbial etiology and prognosis of 
late-onset prosthetic valve endocarditis. Chest 2005;128:764–771.

2. Tattevin P, Watt G, Revest M, Arvieux C, Fournier P-E. Update on blood culture- 
negative endocarditis. Med Mal Infect 2015;45:1–8.

3. Tiong IY, Novaro GM, Jefferson B, Monson M, Smedira N, Penn MS. Bacterial endocar-
ditis and functional mitral stenosis: a report of two cases and brief literature review. 
Chest 2002;122:2259–2262.

4. Dashwood AM, Mridha NM, Lwin MT. Functional mitral stenosis: a result of bacterial 
endocarditis. BMJ Case Rep 2017;2017:bcr2017219216.

5. Hart MA, Shroff GR. Infective endocarditis causing mitral valve stenosis—a rare but 
deadly complication: a case report. J Med Case Rep 2017;11:44.

6. Perry A, Lambert P. Propionibacterium acnes: infection beyond the skin. Expert Rev Anti 
Infect Ther 2011;9:1149–1156.

7. Ziegler R, Arnold H, Bertram R, Geißdörfer W, Pauschinger M, Fischlein T, et al. 
Microbiologic diagnostics and pathogen spectrum in infective endocarditis of surgically 
treated patients: a five-year, retrospective, monocentric study. Infection 2023;51: 
1523–1530.

8. Heinen FJ, Arregle F, van den Brink FS, Marsan NA, Bernts L, Houthuizen P, et al. Clinical 
characteristics and outcomes of patients with Cutibacterium acnes endocarditis. JAMA 
Netw Open 2023;6:e2323112.

9. Fry C, Primus CP, Serafino-Wani R, Woldman S. Recurrent strokes in an occult case of 
recurrent Cutibacterium acnes prosthetic valve infective endocarditis: a case report. Eur 
Heart J Case Rep 2021;5:ytab148.

10. Coenye T, Spittaels K-J, Achermann Y. The role of biofilm formation in the pathogenesis 
and antimicrobial susceptibility of Cutibacterium acnes. Biofilm 2022;4:100063.

11. Abdelhamid AA, Kobayashi T, Tholany J, Sekar P. Recurrent Cutibacterium acnes pros-
thetic valve endocarditis. BMJ Case Rep 2021;14:e243878.

12. Serban A, Dadarlat-Pop A, Achim A, Gavan D, Pepine D, Rancea R, et al. Diagnosis of 
left-sided mechanical prosthetic valve thrombosis: a pictorial review. J Pers Med 2023; 
13:967.

13. Li JS, Sexton DJ, Mick N, Nettles R, Fowler VG Jr, Ryan T, et al. Proposed modifications 
to the Duke criteria for the diagnosis of infective endocarditis. Clin Infect Dis 2000;30: 
633–638.

14. Delgado V, Ajmone Marsan N, de Waha S, Bonaros N, Brida M, Burri H, et al. 
2023 ESC guidelines for the management of endocarditis. Eur Heart J 2023;44: 
3948–4042.

6                                                                                                                                                                                                 G. Bando et al.

http://academic.oup.com/ehjcr/article-lookup/doi/10.1093/ehjcr/ytae205#supplementary-data

	Prosthetic valve infective endocarditis with severe mitral stenosis caused by Cutibacterium acnes: a case report
	Introduction
	Summary figure
	Case presentation
	Discussion
	Lead author biography
	Supplementary material
	Acknowledgements
	Data availability
	References


