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Introduction

Pannus formation after prosthetic valve replacement is fibro 
connective tissue overgrowth from the sewing cuff (1). It 
progresses slowly and is observed at a rate of 0.17–0.24% 
per patient per year for reoperation after mechanical valve 
replacement (2,3). Here, we report a unique case with 
repeated cerebral infarctions due to a clot-forming dome-
shaped pannus.

Case presentation

A 52-year-old female with rheumatic aortic and mitral 
stenosis was treated by double valve replacement with 
mechanical prostheses (a 19-mm SJM Regent (St Jude 
Medical  Inc. ,  St  Paul,  MN, Brazi l )  and a 27-mm 
CarboMedics (CarboMedics Inc., Austin, TX, USA), 
respectively). She was followed up with normal sinus 
rhythm and with adequate anticoagulation therapy using 
warfarin combined with aspirin. However, she suffered from 
cerebral infarction caused by cardiac thrombus at 7 months 
after surgery. Even after switching aspirin to ticlopidine 

to strengthen anticoagulation therapy, she was repeatedly 
hospitalized for recurrent episode of cerebral infarctions. 
Transthoracic and transesophageal echocardiography had 
been performed repeatedly and demonstrated normal 
prosthesis function and thick tissue on the mitral annulus 
(pannus formation) without detectable thrombus. 

At 56 years of age, she was referred to our hospital due 
to a fourth instance of cerebral infarction. Transesophageal 
echocardiography revealed floating masses around the 
mitral prosthesis as well as pannus formation, and confirmed 
prosthetic function within normal limits. To evaluate the 
patient-specific condition causing recurrence of stroke, we 
screened for the presence of lupus anticoagulant and anti-
cardiolipin antibody for anti-phospholipid syndrome, and 
both were confirmed to be negative. We scheduled a redo 
surgery to prevent further stroke occurring by cardiac 
thrombus. Redo-operative findings revealed that the whole 
sewing cuff of the mitral prosthesis was entirely surrounded 
by a ‘dome-shaped’ white pannus, but without ingrowth 
into the orifice (Figure 1). A relatively fresh thrombus was 
hidden inside the dome (Figure 1A,B). Following complete 
excision of pannus (Figure 1C,D), endoscopic exploration 
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of left ventricular cavity confirmed absence of pannus on 
ventricular side of the prostheses. There was no other 
structure that might hinder leaflet motion. The normal 
function of the aortic prosthesis without excess fibromatous 
tissue was also confirmed via an aortotomy. We decided that 
there was no need to replace the mechanical valves.

At three years after the redo surgery, normal prosthetic 
function without pannus formation and normal flow 
velocity have been confirmed by repeated transthoracic and 
transesophageal echocardiography, and there has been no 
recurrence of cerebral infarction. 

Discussion

Although the etiology of pannus formation has not 
been fully demonstrated, it is generally recognized to be 
associated with persistent inflammation caused by the 
prosthesis (1,2,4). Various factors such as surgical techniques, 
prosthesis structural design, inadequate anticoagulation, 
infection, and wall shear stress have also been reported to 
be associated with pannus formation (1,2,4). Teshima et al. 

studied the resected pannus after aortic valve replacement 
and reported that pannus formation is related to persistent 
neointimal development by protracted chronic inflammatory 
response via the expression of transforming growth factor-
beta 1 (TGF-β1) (1). Although pannus formation can 
cause serious thrombotic valvular obstruction, pannus 
overgrowth can also be asymptomatic, without developing a 
transvalvular gradient (2).

The mechanism of thrombus formation in the present 
case seems unique, as a dome-shaped pannus was the cause 
of recurrent stroke. A narrow space between the leaflet and 
the pannus seemed to cause a turbulent blood flow pattern 
from the large left atrium into the ventricle through the 
prosthesis (5). Turbulent flow in the systolic phase as well 
as leakage flow including hinge occurring in the diastolic 
phase inside the dome-shaped pannus may trigger platelet 
activation, probably leading to clot formation (2,5). For 
such an environment, a small fragment of thrombus could 
cause infarction, and a large thrombus could not pass 
through the prosthesis but could become sandwiched 
between the pannus and the leaflet, potentially interfering 

Figure 1 Operative findings at redo surgery. (A) The whole of the sewing cuff of the mitral prosthesis was entirely surrounded by a dome-
shaped white pannus. A relatively fresh thrombus lay between the pannus and the leaflet of the prosthesis (arrow); (B) the thrombus beneath 
the pannus was loose and was removed easily; (C,D) the pannus was completely excised until the whole of the original sewing cuff appeared.
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with prosthesis function. It was also a unique point of this 
case that the pannus did not cause significant mitral stenosis 
in hemodynamics, nor did it interfere with the movement 
of the leaflets, thus preserving normal cardiac function. 
Therefore, despite the large pannus formed in the vicinity 
of the prosthesis leaflets, the only clinical manifestation was 
the repeated cerebral infarctions. 

There is a concern regarding re-growth of the pannus. 
To prevent fibrous tissue overgrowth, we have administered 
tranilast, N-(3,4-dimethoxycinnamoyl) anthranilic acid, 
an anti-allergic drug with multiple effects, including 
the inhibition of TGF-β1 and the prevention of fibrosis 
in various pathophysiological settings, as an adjunctive 
therapy (6). We believe that the older a patient becomes, 
the less bio-reaction against the prosthesis is likely to 
be demonstrated. Moreover, preserving the prosthesis is 
probably better than re-replacement in order to minimize 
invasion and reduce bio-reaction because re-replacement 
requires many maneuvers around the mitral annulus.

Conclusions

A dome-shaped pannus formation caused recurrent cerebral 
infarctions without causing prosthetic valve dysfunction. 
The patient was treated successfully by simple pannus 
removal and remains free from recurrence during the 
postoperative course. 

Acknowledgements 

Kentaro Yamabe M.D. provided language editing assistance.

Footnote

Conflicts of Interest: The authors have no conflicts of interest 
to declare.

References

1.	 Teshima H, Hayashida N, Yano H, et al. Obstruction of St 
Jude Medical valves in the aortic position: histology and 
immunohistochemistry of pannus. J Thorac Cardiovasc 
Surg 2003;126:401-7.

2.	 Toker ME, Eren E, Balkanay M, et al. Multivariate analysis 
for operative mortality in obstructive prosthetic valve 
dysfunction due to pannus and thrombus formation. Int 
Heart J 2006;47:237-45.

3.	 Rizzoli G, Guglielmi C, Toscano G, et al. Reoperations 
for acute prosthetic thrombosis and pannus: an assessment 
of rates, relationship and risk. Eur J Cardiothorac Surg 
1999;16:74-80.

4.	 Teshima H, Fukunaga S, Takaseya T, et al. Obstruction 
of St. Jude medical valves in the aortic position: plasma 
transforming growth factor type beta 1 in patients with 
pannus overgrowth. Artif Organs 2010;34:210-5.

5.	 Dasi LP, Simon HA, Sucosky P, et al. Fluid mechanics 
of artificial heart valves. Clin Exp Pharmacol Physiol 
2009;36:225-37.

6.	 Nakatani Y, Nishida K, Sakabe M, et al. Tranilast prevents 
atrial remodeling and development of atrial fibrillation in 
a canine model of atrial tachycardia and left ventricular 
dysfunction. J Am Coll Cardiol 2013;61:582-8.

Cite this article as: Kasahara H, Inoue Y, Suzuki S. Recurrent 
infarctions due to a dome-shaped pannus above the mitral valve 
prosthesis. J Thorac Dis 2016;8(1):E130-E132. doi: 10.3978/
j.issn.2072-1439.2016.01.29


