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INTRODUCTION

	 This patient was discussed in multidisciplinary 
team discussion and we planned to do Redo-tricuspid 
valve replacement with bio prosthesis. The patient was 
referred to surgery department and elective surgery 
was planned. Patient was taken up for a TVR with 
bio-prosthetic valve. Tricuspid valve was approached 
through right atrium by the experienced cardiac surgery 
team. Left atrium and Right atrium were markedly 
dilated and previous mechanical leaflets were stuck with 
thrombus and pannus formation. She underwent TVR 
with size 23mm Bioprosthetic Pericarbon More using 12 
×2/0 ethibond in supra-annular fashion. Procedure was 
uneventful and patient was shifted to the intensive care 
unit (ICU) in stable condition and successfully extubated 
after four hours. She was discharged from the hospital 
on 6th post-operative day with stable hemodynamics, 
Good urine output, motion satisfactory, no ascites, no 
pedal edema, and no ascites.
Follow Up: She came for follow up after one month with 
active complaint of generalized weakness. Her physical 
examination showed no ankle and thigh edema, no 
ascites and hemodynamically was stable with normal 
JVP. She came with a new look.
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SUMMARY
A 34-year-old non hypertensive, non-diabetic and ill looking weak woman came to our emergency department with 
shortness of breath NYHA III-IV, severe bilateral pedal edema extending up to the thighs and gross ascites. Physical 
examination revealed 3mm pitting ankle and leg edema and hemodynamically was stable with raised jugular venous 
pressure. There was a closing and opening mechanical click on Cardiac auscultation. At the lower left sternal 
border, there was grade 2/6 holodiastolic rumble and a grade 2/6 systolic murmur.  She had history of mitral valve 
replacement and tricuspid valve replacement in 2017 with mechanical valves then she had Redo tricuspid valve 
replacement with mechanical prosthesis again after four months. No known food or drug allergy and psychosocial 
issues.
Her routine bloods Labs were normal and COVID-19 was negative. On chest X-ray P/A view images and echo showed 
markedly gross left sided pleural effusion. In Coronary angiogram showed normal coronaries and stuck tricuspid 
valve (Fig.1). Echocardiography report showed preserved LV systolic function (EF=57%), dilated left atrium and right 
atrium. Prosthetic mitral valve was seen at mitral position, well seated and well-functioning. The mechanical mitral 
valve was functioning well with normal disc motion with no thrombus formation. Prosthetic tricuspid valve was seen 
at tricuspid level with peak gradient of 22mmHg and shown stuck mechanical tricuspid discs stuck throughout the 
cardiac cycle, in a fully open position (Fig.2A and 2B). Atrial fibrillation was shown on ECG. The diagnosis was made 
as; pannus formation resulting in mechanical TV thrombosis.
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DISCUSSION

	 TV replacement with a mechanical valve is 
challenging as it carries the highest risk of thrombosis 
with a frequency of about 3.3% of patient-years.1 We 
did not see the thrombus/pannus formation on the 
mitral side as there was only pannus formation on the 
TV mechanical valve side in our patient. No evidence 
based published guidelines are available for avoiding 
the thrombosis in patients with mechanical tricuspid 
valve, warfarin therapy is recommended aiming for a 
high therapeutic international normalized ratio value 
with or without supplemental antiplatelet therapy.2 
Long term outcome of Bio prosthetic valves are 
reported significantly superior in patients requiring TV 
replacement because the chances of thrombosis is higher 
in mechanical valves, and structural deterioration of 
bio prosthetic valves have been shown.1

	 Morbidity and mortality is  significantly reported in 
Mechanical valve thrombosis patients.  Prevalence of 
thrombosis of right-sided valve reported significantly 
higher, and up to 20% of mechanical TV have been 
reported.3 Therefore, high target of international 
normalized ratio (INR) recommended for mechanical 
valves on the right side.4 Complications associated 
with the prosthetic valve on the tricuspid position, are 
bleeding events, valve thrombosis, and peri-valvular 
leakage, prosthetic valve endocarditis.5

	 In clinical practice, TVR is not that much common 
and is recommended in specific conditions where 
tricuspid valve repair is impossible or attempts to 
repair it have been failed.6 In  previous studies, there 
is high hospital mortality reported in TVR patients, as 
10.0% to 27.6%.7 Hence, it is been reported higher than 
on aortic and mitral valve replacement.8

	 Heart failure is shown the main cause of hospital 
mortality. Initially, Tricuspid valve disease is 
asymptomatic and endurable for a longer period. Most 

of the time, patients come for surgery with a long 
history of heart disease and when the right ventricular 
failure symptoms, such as peripheral edema ascites 
are shown, then the clinical and physical status of the 
patients is already deteriorated.9

	 Valve Thrombosis measured the Achilles’ heel of 
mechanical prosthesis on the tricuspid position. Its 
linearized rate is from 0.5% to 6.8%/ patient-year.10 
A higher prevalence of valve thrombosis has been 
published in tilting disc prostheses and caged ball.11 it 
has been reported that valve thrombosis in the tricuspid 
position appeared in only one out of thirteen patients 
with the St Jude M valve with a follow-up of 13.8-year. 
Singh and colleagues’ results reported no thrombosis 
in 14 patients with follow-up of seven to ten years.12 
Kawano and his colleagues published a retrospective 
study and reported that after TVR six out of nineteen 
SJM valves have been detected with thrombosis of 
valve (2.9%/patient-years), and they reported the 
tricuspid valve position vulnerable to thrombosis.13

	 Better bio prostheses are a good choice for low-
pressure chamber (as right sided is low pressure 
area|) than the high pressure chamber (left sided in 
the mitral and aortic position).14 Stenosis, dysfunction 
and late valve calcification are the complications of 
bio prostheses.15 Bioprosthetic valves dysfunction is 
reported in 35% of patients with TVR after follow up 
for more than five years.
	 Long-term outcome among the two types of valves 
compared by Chang and his colleagues. Freedom 
for mechanical valves from redo-operation was 
86.0% ± 6.2% at 15 years, while it was only 55.1% ± 13.8% 
for bio prosthetic valves. The reoperation of TVR 
results in high mortality and financial burden.16

	 Recently, advances in the Trans catheter valve-
in-valve (VIV) technology has  made the surgeons 
comfortable for bio prosthesis implantation. It is a 
charming choice to avoid redo open heart surgery.17 

Fig.1: Fluoroscopy. (A), Systolic and (B) diastolic view show that both of the discs of the mechanical tricuspid
valve (TV) are stuck in an open position while mechanical mitral valve (MV) discs are closed in systole.
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Meta-analysis reported no difference between the 
tricuspid mechanical and biological prosthesis. Long 
term survival of the mechanical valve patients has been 
shown in nationwide population based study.18

CONCLUSIONS

	 Tricuspid mechanical and bio prosthesis are having 
controversies and proper multi-center study is required. 
Our report suggested that tricuspid bioprsotheis 
should always be considered on the right sided low 
pressure area because right side is more vulnerable to 
thrombus formation resulting in stuck valve.
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(D), a turbulent diastolic jet across the prosthesis.



Pak J Med Sci     January - February  2024  (Part-I)    Vol. 40   No. 1      www.pjms.org.pk     250

Abdul Nasir et al.

5.	 Anselmi A, Ruggieri VG, Harmouche M, Flécher E, Corbineau H, 
Langanay T, et al. Appraisal of long-term outcomes of tricuspid 
valve replacement in the current perspective. J Thorac Cardiovasc 
Surg. 2016;101(3):863-871. doi: 10.1016/j.athoracsur.2015.09.081

6.	 Zhu X, Li Q, Wu Z. Long-term outcomes of tricuspid valve 
replacement. J Thorac Cardiovasc Surg. 2016;102(6):2134.

7.	 Topilsky Y, Khanna AD, Oh JK, Nishimura RA, Enriquez-Sarano M, 
Jeon YB, et al. Preoperative factors associated with adverse outcome 
after tricuspid valve replacement. Circulation. 2011;123(18):1929-
1939. doi: 10.1161/CIRCULATIONAHA.110.991018

8.	 Minakata K, Tanaka S, Okawa Y, Kaneko T, Okonogi S, Usui A, 
et al. Twenty-year outcome of aortic valve replacement with St. 
Jude Medical mechanical valves in Japanese patients. Circulation. 
2015;79(11):2380-2388. doi: 10.1253/circj.CJ-15-0793

9.	 Buzzatti N, Iaci G, Taramasso M, Nisi T, Lapenna E, De Bonis 
M, et al. Long-term outcomes of tricuspid valve replacement 
after previous left-side heart surgery. Eur J Cardiothorac Surg. 
2014;46(4):713-719. doi: 10.1093/ejcts/ezt638

10.	 Zhu X, Luo Y, Zhang E, An Q, Xiao X, Dong L, et al. Ten-year 
experience of tricuspid valve replacement with the St. Jude 
medical valve. Sci Rep. 2018;8(1):1-9. doi: 10.1038/s41598-018-
35142-8

11.	 Nakano K, Koyanagi H, Hashimoto A, Ohtsuka G, Nojiri C. 
Tricuspid valve replacement with the bileaflet St. Jude Medical 
valve prosthesis. J Thorac Cardiovasc Surg. 1994;108(5):888-892.

12.	 Shichijo T, Oba O, Yunoki K, Inoue M. Long-term Results of the 
St. Jude Medical Valve in the Tricuspid Position. Jpn J Cardiovasc 
Surg. 2001;30(6):277-279.

13.	 Tayama E, Kawano H, Takaseya T, Hiratsuka R, Oda T, Hayashida 
N, et al. Triple Valve Replacement With Bileaflet Mechanical 
Valves Is the Mechanical Valve the Proper Choice for the 
Tricuspid Position? Jap Circ J. 2001;65(4):257-260. doi: 10.1253/
jcj.65.257

14.	 Carrier M, Hébert Y, Pellerin M, Bouchard D, Perrault LP, Cartier 
R, et al. Tricuspid valve replacement: an analysis of 25 years of 
experience at a single center. Ann Thorac Surg. 2003;75(1):47-50. 
doi: 10.1016/s0003-4975(02)04162-0

15.	 Nakano K, Ishibashi-Ueda H, Kobayashi J, Sasako Y, Yagihara 
T. Tricuspid valve replacement with bioprostheses: long-term 
results and causes of valve dysfunction. Ann Thorac Surg. 
2001;71(1):105-109. doi: 10.1016/s0003-4975(00)02149-4

16.	 Chang BC, Lim SH, Yi G, Hong YS, Lee S, Yoo KJ, et al. Long-term 
clinical results of tricuspid valve replacement. Ann Thorac Surg. 
2006;81(4):1317-1324. doi: 10.1016/j.athoracsur.2005.11.005

17.	 Attinger-Toller A, Htun NM, Murdoch D, Perlman GY, Alenezi 
A, Sathananthan J, et al. Transcatheter aortic valve-in-valve 
implantation for failed surgical bioprosthetic valves. A minimalist 
approach without contrast aortography or echocardiographic 
guidance. Catheter Cardiovasc Interv. 2020;95(1):45-53. doi: 
10.1002/ccd.28299

18.	 Sohn SH, Kang Y, Kim JS, Hwang HY, Kim KH, Choi JW. Early 
and long-term outcomes of bioprosthetic versus mechanical 
tricuspid valve replacement: A nationwide population-based 
study. J Thorac Cardiovasc Surg. 2023;S0022-5223(23)00096-X. 
doi: 10.1016/j.jtcvs.2023.01.025

Authors’ Contribution:

MUR and AN: Designed and conceived with data 
analysis, manuscript writing and editing.
SK: Helped in data collection.
KU: Helped in data collection, formal lay out.
MUR and AN: Revision, statistical analysis, and final 
approval.
MUR: Is responsible and accountable for the accuracy 
and integrity of the work.


	_GoBack
	_Hlk135055497
	_Hlk135055583
	_Hlk143512203
	_Hlk133249186
	_Hlk133248794
	_GoBack
	_GoBack
	_GoBack
	_GoBack
	_GoBack
	_GoBack
	_Hlk101566544
	_Hlk101567057
	_GoBack
	_Hlk144391620
	_Hlk144293135
	_Hlk144391590
	_Hlk144293178
	_Hlk144391889
	_Hlk144303542
	_Hlk144391981
	_Hlk144392002
	_Hlk144301397
	_GoBack
	_GoBack
	_GoBack
	_ENREF_1
	_ENREF_2
	_ENREF_3
	_ENREF_4
	_ENREF_5
	_ENREF_6
	_ENREF_7
	_ENREF_8
	_ENREF_9
	_ENREF_10
	_ENREF_11
	_ENREF_12
	_ENREF_13
	_ENREF_14
	_ENREF_15
	_ENREF_16
	_ENREF_17
	_ENREF_18
	_ENREF_19
	_ENREF_20
	_ENREF_21
	_ENREF_22
	_ENREF_23
	_ENREF_24
	_ENREF_25
	_ENREF_26
	_ENREF_27
	_ENREF_28
	_ENREF_29
	_ENREF_30
	_ENREF_31
	_ENREF_32
	_ENREF_33
	_ENREF_34
	_Hlk144455174
	_Hlk145512891
	_Hlk129257556
	_GoBack
	_Hlk145471494
	_GoBack
	_GoBack
	_ENREF_1
	_ENREF_2
	_Hlk142483383
	_ENREF_3
	_ENREF_4
	_ENREF_5
	_ENREF_6
	_ENREF_7
	_ENREF_8
	_ENREF_9
	_ENREF_10
	_ENREF_11
	_ENREF_12
	_ENREF_13
	_ENREF_14
	_ENREF_15
	_ENREF_16
	_ENREF_17
	_ENREF_18
	_ENREF_19
	_ENREF_20
	_ENREF_21
	_ENREF_22
	_ENREF_23
	_ENREF_24
	_ENREF_25
	_ENREF_26
	_ENREF_27
	_ENREF_28
	_ENREF_29
	_Hlk136035713
	_GoBack
	_GoBack
	_ENREF_1
	_ENREF_2
	_ENREF_3
	_ENREF_4
	_ENREF_5
	_ENREF_6
	_ENREF_7
	_ENREF_8
	_ENREF_9
	_ENREF_10
	_ENREF_11
	_ENREF_12
	_ENREF_13
	_ENREF_14
	_ENREF_15
	_ENREF_16
	_ENREF_17
	_ENREF_18
	_ENREF_19
	_ENREF_20
	_ENREF_21
	_ENREF_22
	_ENREF_23
	_GoBack
	_GoBack
	_Hlk128892123
	_Hlk145367726
	_Hlk121858009
	_GoBack
	_Hlk121930290
	_GoBack
	_Hlk118921038
	_Hlk116234101
	_Hlk116233784
	_Hlk143433849
	_GoBack
	_GoBack
	_GoBack
	_GoBack

