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ABSTRACT
Objectives: The Coronary Sinus (CS) is a widely employed structure for cannulation during electrophysiologic proce-
dures like catheter ablation of arrhythmias, implantation of resynchronization therapy devices and percutaneous mitral 
valve repair. The  present study aims to evaluate the variations in the Thebesian valve covering the coronary sinus ostium. 
Materials and Methods: The present study was conducted in randomly selected 100 human cadaveric hearts from the Depart-
ment of Anatomy and autopsied bodies of Department of Forensic Medicine, Thanjavur Medical College. The presence or ab-
sence of Thebesian valve, shape of the valve, presence or absence of fenestrations in Thebesian valve were noted.
Results: The Thebesian valve was present in 84% and was absent in 16%.The shape of the valve was semicircular in 84.7%, 
strands in 8.3% and bands in7%.The valve was fenestrated in 20.2%. An interesting variation of double crescentic Thebesian 
valve was present in one specimen. 
Conclusion: This study showed that the Thebesian valve was present in 84% of heart specimens. The prominent Thebesian 
valve or a fenestrated valve or a large band may be an under recognised problem interfering with cannulation. It may pose a 
significant challenge with regards to cannulation of coronary sinus ostium during various invasive procedures like catheter abla-
tion for arrhythmias, implantation of resynchronization therapy devices and percutaneous mitral valve repair and coronary lead 
placement.
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INTRODUCTION

In the past, the importance of the cardiac venous system had 
been overshadowed by the proximate presence of the coro-
nary arterial tree. Off late, the venous system has captured  
wider attention.  The veins of the cardiac venous system can 
be used as a potential conduit in performing coronary artery  
bypass graft procedures and delivery of stem cells to infarct-
ed myocardium(1).

Coronary Sinus (CS) is a short and wide venous trunk of 
about 2- 3 cm long. It begins as the continuation of Great 
Cardiac Vein at the confluence of the Oblique vein of the 
left atrium (Vein of Marshall)(2,3). It lies posteriorly in the 
coronary sulcus between the left atrium & left ventricle. The 
sinus opens into the smooth part of right atrium through the 
Coronary Sinus ostium(CSo)(2,3,4,5). 

The CS ostium is covered to a variable extent, by the Thebe-
sian valve. It is also called as Thebesius valve or valve of 
Coronary Sinus. Sometimes the valve may be absent(3,6,7,8,9). 
The shape of the valve is crescentic or semi-circular in most 
cases. If the valve is not crescentic, it may be strand shaped 
or band shaped. Normally the valve covers the superior and 
posterior surfaces of the ostium. Sometimes it may cover the 
ostium completely with the formation of fenestrations. Rare-
ly, the valve may cover the inferior hemi-circumference (10,11). 
These valves with increased coverage may obstruct during 
cannulation of the CS.

If the valve covers about 75% of CS ostium, it may pose 
difficulty during cannulation of CS. It has been known to 
display significant variation and it is noteworthy that even as 
early as 1951, investigators have speculated on the potential 
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of the valve to interfere with cannulation of the coronary ve-
nous system(2). Hence the present study aims to analyse and 
reemphasise the importance regarding the anatomy and vari-
ations of the Thebesian valve covering the Coronary Sinus 
ostium.

MATERIALS & METHODS

The hearts were removed en bloc from 100 adult cadavers 
in the Department of Anatomy and at autopsy in the Depart-
ment of Forensic Medicine, Thanjavur Medical College, 
during the study period 2009-2011. The hearts thus removed 
were washed thoroughly in running water and preserved in a 
solution containing 10% formalin and thymol after number-
ing them from 1 - 100. The specimens were studied by gross 
anatomical dissection. The right atrium was opened and the 
Coronary Sinus ostium and Thebesian valve were identified. 
The presence or absence of Thebesian valve was noted. The 
shape of the valve whether it was semi-circular or in the form 
of strands or band shape was also noted. Presence or absence 
of  fenestration in the valve were also noted.

RESULTS

Variations in the Thebesian valve: 
In the present study, Thebesian valve was present in 84% of 
specimens and was absent in 16% of specimens(Fig. 1).

Variations in the shape of Thebesian valve : The Thebe-
sian valve was found to be semi-circular in 84.7% of speci-
mens, in the form of strands in 8.3% specimens and in 7% of 
specimens it was band shaped (Fig. 2). Remnants were not 
found in any of the specimens. 

Among the 100 specimens in the present study, a rare and sig-
nificant variation of double Thebesian valve was observed, 
constituting 1% of the total study specimens. It was semicir-
cular in shape and was devoid of fenestrations (Fig.3A)

Presence or absence of fenestrations in Thebesian valve: 
Usually the Thebesian valve was not fenestrated. Sometimes 
it may be fenestrated and it was classified based on the pres-
ence or absence of fenestrations. In this study, fenestrations 
in the Thebesian valve were found in 20.2% of specimens 
and it was absent in 79.8% of specimens (Fig.3B and 3C).

DISCUSSION

The variability of the coronary venous system has been stud-
ied by the anatomists, radiologists, electro physiologists and 
cardiologists. In their studies, they emphasized the views 
related to their own field of interest. The present study was 

done in 100 human cadaveric heart specimens which showed 
significant variations and the results were compared with 
those of the previous studies.

Presence or absence of Thebesian valve:
The Thebesian valve was present in 84% of specimens and 
this result correlated with the studies by various authors in-
cluding Hellerstein and Orbison(12) (1951), Mak et al(2)(2009), 
Mustafa Karaca(13)and S.El. Maarasany et al(14). According 
to Anh et al(15) (2009) where the study was conducted using 
fibre optic technology, the thebesian valve was noted only 
in 54% of subjects. The lower prevalence of the presence 
of the valve in their study could be attributed to the limita-
tions of the technology used in visualizing smaller valves(2).
The comparison of the percentage of presence or absence of 
Thebesian valve by different authors and in the present study 
is shown in table 1. 

Shape of the Thebesian valve:
The predominant shape of the Thebesian valve was found to 
be semi-circular in 84.7% of specimens and the least com-
mon shape was band shape seen in 7% of specimens in the 
present study. There were no remnants observed in the pre-
sent study. This pattern of shape distribution correlated with 
that of Mak et al (2)(2009) study except for the presence of 
remnants in their study(Table 2).

A rare variation of double crescentic Thebesian valve was 
seen in 1 % of specimens in the present study. According to 
Hellerstein H.K & Orbison J.L(12) double crescentic fold was 
seen in 2% of cases.

C. Presence or absence of fenestrations in 
Thebesian valve:
The majority of the Thebesian valves were devoid of fenes-
trations in the present study and the results correlated with 
those of other authors including Mak et al(2) and Hellerstein 
and Orbison.(12)

CONCLUSION

In the present study, the predominant shape of the Thebe-
sian valve was found to be semi-circular and fenestrations 
were seen only in 20% of specimens. The rare possibility of 
the presence of double Thebesian valve was observed in 1% 
of specimen. A prominent Thebesian valve may be an under 
recognised problem which may interfere during cannulation 
procedures. They may also pose a significant threat in coro-
nary venous lead placement done for cardiac resynchroniza-
tion therapy. The knowledge of variations in the shape, num-
ber and type of the Thebesian valve may help in preventing 
inadvertent injury during catheterization procedures.
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Table 1: Comparison of the presence or absence of Thebesian valve in various studies 

S. no Name of study No.of hearts Thebesian valve

Present(%) Absent (%)

1. Hellerstein H.K  and Orbison J.L 150 85.3 14.7

2. G.S. Mak et.al 75 73 27

3. Mustafa Karaca 52 67 33

4. S.El. Maarasany et al 40 90 10

5. Anh et al 98 54 46

6. Present study 100  84   16

Table 2 : Comparison of shape of Thebesian valve.

S.No Name of the study Shape of Thebesian valve (%)

Semi-circular Strands Bands Remnants

1. G.S.Mak et al 65.5 3.6 12.7 18.2

2. Present study 84.7 8.3 7 0
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Figure 1: Shows A) Absent Thebesian valve B) Thebesian valve present.

Figure 2: Shows A) Semi-circular shape B) Strand shape C) Band shaped Thebesian valve.

Figure 3: Shows A) Double Thebesian valve B) Fenestrated Thebesian valve C) Non Fenestrated Thebesian valve.

Figure 4: Showing comparison of the presence or absence of fenestrations between studies.


