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Aim. We planned a cinefluoroscopy (CF) study to mark the ideal opening and
closing tube angles for mitral and aortic positioned mechanical valves. Our
hypothesis was that if we find an intensity zone where the valves were optimally
seen, then starting the CF examination from that tube position would shorten the
examination duration

Material and methods. Between January 2010 and August 2011, 192 consecutive
patients (mean age 51,86+12,80 years; 101 women and 91 male) with mitral (n=135;
monoleaflet: 37; bileaflet: 98) and aortic (n=87; monoleaflet:19; bileaflet: 68) and
tricuspid (n=3; all bileaflet) prostheses were enrolled into the study. Cinefluoroscopy
was performed with Philips Radiologic System. For each type and location of mechanical
prostheses optimal opening-closing angles obtained and marked on x-y axis graphic.
Furthermore, we investigated whether there is an intensity zone quadrant.

Results. Among patients with prosthetic bileaflet mitral valve in supine position optimal
images were obtained: 34 (58,6%) patients were in RAO-Cranial, 12 (20,7%) were in left
anterior oblique (LAO) cranial, 7 (12,1%) were in RAO caudal and 5 (8,6%) were in LAO
caudal angles. Among patients with prosthetic bileaflet aortic valves in supine position
shown: 27 (50%) patients were in LAO-cranial, 10 (18,5%) were in RAO- cranial, 9
(16,7%) were in LAO-caudal and 8 (14,8%) patients were in RAO-caudal angles.
Conclusion. According to our results it seems logical to start mitral position CF
assessment by RAO-Cranial angles quadrant and for aortic position by LAO-Cranial
angles quadrant to decrease time and lower radiation exposure.
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LUenb. Mbl nnavuposanu kuHodnooporpadpuyeckoe nccneposanue (KP), 4tobol
OTMETUTb WAEaNbHOE OTKPLITUE U 3aKpbiTWe YrNOB TPYOKM ANs MUTPanbHOro
1 aopTaNbHOrO MexaHU4eckux knanaHoB. Hawa runoTtesa, 4To ecnm Mbl Hangem
30HY UHTEHCUBHOCTU, rA€e KnanaHbl Obin 6bl ONTUManbHO BUAHBI, TO, Hauano K®
C 3TOr0 MOAOXEeHUs TPYOGKM MO3BONMNO Obl COKPATUTL MPOAOIKUTENBHOCTb
nccnefoBaHus.

Matepuan n metoabl. B nepvog ¢ sHeaps 2010 roga no asryct 2011 r. 192 naum-
€HTOB (cpesHuii Bo3pacT-51,86+12,80 net; 101 XeHLLMH 1 91 MyX4MHa) C MUTPab-
HbIM (n=135; opHocTBOpYaThIi: 37; AByxcTBOpYaThbliil: 98), aopTanbHbiM (N=87;
0OHOCTBOPYATHIN: 19; ABYXCTBOPHATHINA: 68) 1 TPUKyCNNAanbHbIM (N=3; BCE ABYXCT-
BOpYaThIii) NpoTe3amu Obiin BKIOYEHbI B UccnegoBaHme. KO 6Gbina BbinonaHeHa
¢ nomoubio Philips Radiologic System. [ns kaxznoro Tuna v MecTononoXeHus
MEexXaHWNYEeCKMX NPOTE30B ONTUMASbHBIE YTbl OTKPBITUS-3aKPbITVS GblNN MONYYEHDI
1 OTMEYeHbl Ha X-y ocu rpaduka. Kpome Toro, Mbl MCCNefoBany, UMEEeTCs v Kea-
[IPaHT VHTEHCMBHOCTY 30HbI.

Pesynbratbl. Cpeay 60sbHBIX C MPOTE3MPOBAHHLIM ABYXCTBOPYATLIM MUTPasb-
HbIM KflanaHoM B MOIOXEHUN iexa Ha CHe Bblnn NoyYeHbl ONTUMasbHbIE U30-

Introduction

Prosthetic cardiac valves have been used commonly for
four decades. Although mechanical cardiac valve related
complications are rare; thrombus formation and pannus
ingrowths are serious and fatal problems leading to valve
obstruction [1—3]. Transthoracic (TTE) and transesopha-
geal echocardiography (TEE) are the standard techniques
for the evaluation of prosthetic valve function [4—8]. Quan-
titative evaluation of leaflet (s) motion is very important.

6paxeHus: 34 (58,6%) GonbHbIX GblM B MPABOM MEPEAHEM KOCOM MONOXEHUN
(RAO) kpaHuanbHoii npoekuum, 12 (20,7%) 66111 B NEBOM NEPEHEM KOCOM MOM0-
xeHumn (LAQO) kpaHuanbHoii npoekumum, 7 (12,1%) 6binn B RAO KayaanbHoi npoek-
umm 1 5 (8,6%) 6binu B LAO kayzmanbHoi npoekumun. Cpeay 605bHbIX C NPOTE3MPo-
BaHHbIM [1ByXCTBOPYATbIM a0PTasbHbIM K1anaHoM B MOMOXEHUN Nexa Ha CruHe
nokasaHo: 27 (50%) 6onbHbix Obinn B LAO KpaHuanbHoi npoekumu, 10 (18,5%)
66111 B RAO kpaHuanbHoii npoekuyn, 9 (16,7%) 6binn B LAO kayaanbHoi npoekumm
1 8 (14,8%) 60nbHbIX Obiny B RAO KaynanbHOM NPOEKLN YITOB.

3aknioyeHne. CornacHo Halwwvm pesynbrataMm, KaxeTcsi JIOTMYHbIM HayvHaTb
oLeHKy MuTpanbHoi nosuumn KO ¢ onpeaenequsi kBagpaxta yrnos RAO kpaHwvanb-
HOW Mpoekumn 1 aopTanbHoii — ¢ LAO kpaHWanbHOW Npoekuuu, YTO No3BONUT
COKPATUTb BPEMS U CHU3UTb 06Ny4eHue.

Poccuiickuit kapauonoruveckuii xypuan 2014, 1 (105), Aurn.: 23-26

KnioueBble cnoBa: kuHodnooporpaduyeckoe UCCNenoBaHne, MexaHudeckue
KnanaHbl cepaua, AMCOHYHKLUNS, U3NyveHne.

Leaflet (s) opening and closing angle measurements provide
important information to recognize prosthetic dysfunction.
For this purpose, cinefluoroscopy (CF) is considered the
“gold standard” technique [9, 10]. Although CF investiga-
tion is practical and beneficial, sometimes it requires long
examination durations causing prolonged radiation expo-
sure both for the patient and the cardiologist.

During CF investigation of a particular mechanical
heart valve optimal view of mechanical valve’s opening
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and closing functions are not known. If this was known the
radiation duration could be shortened. We could not find
any study dealing with this problem. Therefore, we planned
a CF study to mark the ideal opening and closing tube
angles for mitral and aortic positioned mechanical valves.
Our hypothesis was that if we find an intensity zone where
the valves were optimally seen, then starting the CF exam-
ination from that tube position would shorten the exami-
nation duration.

Figure 1. Optimal cinefluoroscopic opening and closing.
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Figure 2. Patients with prosthetic bileaflet mitral valve in supine position.
Abbreviations: LAO — Left anterior oblique position tube angles, RAO — Right
anterior oblique position.
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Figure 3. Patients with prosthetic monoleaflet mitral valve in supine position.
Abbreviations: LAO — Left anterior oblique position tube angles, RAO — Right
anterior oblique position.

Material and methods

Between January 2010 and August 2011, 192 consec-
utive patients (mean age 51,861+12,80 years; 101 women
and 91 male) with mitral (n=135; monoleaflet:37; bileaf-
let:98), aortic (n=87; monoleaflet:19; bileaflet:68) and
tricuspid (n=3; all bileaflet) prostheses were enrolled into
the study. The local ethics committee approved the study
protocol, and written informed consent was obtained
from all the patients. Patients with normal functioning
mechanical valves were selected from our echocardiogra-
phy laboratory. CF was performed with Philips Radio-
logic System on the day of the TTE examination. Every
prosthetic valve was viewed in multiple projections
including cranio-caudal angulations. The evaluation was
considered appropriate when the prosthetic valve ring
and tilting disk projection parallel to x-ray beam was
obtained. In optimal cine-fluoroscopic image the valve
leaflet (s) should display thin and linear appearance. This
view allows the proper visualization of prosthetic leaflet
motion so that opening and closing angles can be calcu-
lated (Fig. 1). To achieve optimal CF image, we started
the examination first from the supine position and con-
tinued respectively with right lateral decubitus, left lateral
decubitus, prone positions, and the modified versions of
these positions (in lateral decubitus positions; semi-ele-
vation of upper body, in prone position; semi-elevation of
upper body, like the baby birth position, in supine posi-
tion; semi-elevation of upper body and prostrate in
prayer position are the examples of modified positions),
in order to search for the optimal image. When optimal
image was achieved x-ray tube angles were written down
and 3 to 10 cardiac cine- cycles were recorded. Optimal
CF angle was marked on x-y axis graphic for each valve
separately. Patient’s radiation doses were below the diag-
nostic coronary angiography.

Statistical analysis. Statistical analysis was performed
using SPSS (Statistical Package for Social Sciences) for
Windows version 12 (Chicago, Illinois, USA). Continuous
variables were expressed as mean = SD, while categorical
variables were displayed in numbers and percentages.
Scatter dot graphics were used to determine the x-ray tube
angles.

Results

Between January 2010 to August 2011, 192 patients
with prosthetic cardiac valves were evaluated by fluoros-
copy. 91 (47,3%) were male and 101 (52,6%) were female.
101 (44,4%) patients had prosthetic mitral valve, 58
(25,5%) had prosthetic valve in the aortic position, Thirty
three patients had double prosthetic valves. Thirty (13,2%)
patients had prosthetic valves both in mitral and aortic
positions, and 3 (1,6%) patients had prosthetic valves both
in mitral and tricuspid positions. 56 (24,7%) patients had
monoleaflet prosthetic cardiac valves and 171 (75,3%) had
bileaflet valves. Basecline characteristics of study popula-
tion are presented in Table 1.
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Fluoroscopic evaluation was performed respectively
from supine, right lateral decubitus, left lateral decubitus
and prone positions. Among patients with prosthetic bile-
aflet mitral valve, ideal x-ray tube angles were found from
supine position in 58 (65,9%) patients, right lateral decu-
bitus in 17 (19,3%), left lateral decubitus in 8 (9,1%), and
in prone position in 5 (5,7%) patients. As shown in Table
2 and Figure 2, most of the patients in supine position were
shown in right anterior oblique (RAO) —cranial angles: 34
(58,6%) patients were in RAO-Cranial angles, 12 (20,7%)
were in left anterior oblique (LAO) cranial angles. Total of
7 (12,1%) patients were shown in RAO caudal angles and
5 (8,6%) were in LAO caudal angles. Monoleaflet pros-
thetic mitral valves were mostly shown from supine posi-
tion RAO-Cranial: 18 (54,5%), 12 (36,4%) were shown
from LAO —cranial and only 3 (9,1%) cases were shown
from LAO caudal angles (Fig. 3).

Prosthetic aortic valves were also best shown from
supine position in most of the cases. Of 68 patients with
bileaflet prosthetic aortic valves, 54 (79,4%) were shown
from supine position, 9 (13,2%) patients from right lateral
decubitus position and 5 (7,4%) patients from prone posi-
tion. In supine position 27 (50%) patients were shown
from LAO-cranial, 10 (18,5%) patients were in RAO cra-
nial, 9 (16,7%) patients were in LAO caudal angles and 8
(14,8%) patients were in RAO caudal angles (Tab. 3, Fig.
4). From 19 monoleaflet prosthetic aortic valve; 14 (73,7%)
were shown from supine position, 3 (15,8%) from prone
position and 2 (10,5%) patients from right lateral decubi-
tus position.

Discussion

Although echocardiography is currently used routinely
for the assessment of heart valve prostheses function, it has
certain limitations that may be complemented with infor-
mation provided by CF [11]. TTE, is usually unable to
identify the type of heart valve prosthesis implanted, and
frequently cannot detect opening and closing angles of the
prosthetic leaflets because of metallic reverberations [11].
Therefore, CF assessment of mechanical heart valve pros-
theses is a complementary method to echocardiography
[11]. CF, especially, should always be a part of diagnostic
work-up if there is suspicion of prosthetic heart valve
thrombosis and/or pannus formation causing mechanical
valve dysfunction [3, 5, 9, 10].

However, achieving ideal opening and closing angles in
some of the patients is very difficult and the CF examination
may take longer and the radiation exposure may be excessive
for both the patient and the physician. Gianculli et al.
reported failure in obtaining ideal CF image in 26,7% of the
prosthesis for mitral position and 6,9% for aortic position
[11]. In our study, we did obtain optimal images, showing
opening and closing angles in all of our patients. During CF,
we started the examination first from the supine position
and continued respectively with right lateral decubitus, left
lateral decubitus, prone positions, and the modified versions

Table 1
Baseline characteristics of study population
Age 51,86+12,80
Sex (Female%) 52,6% (101)
Prosthetic aortic valve monoleaflet 8,4% (19)
Prosthetic aortic valve bileaflet 30,2% (68)
Prosthetic mitral valve monoleaflet 16,4% (37)
Prosthetic mitral valve bileaflet 43,5% (98)
Prosthetic tricuspid valve bileaflet 1,3% (3)
Table 2

Patients with prosthetic bileaflet mitral valve
in supine position

RAO-Cranial Angles 34 (58,6%)
LAO-Cranial Angles 12 (20,7%)
RAO-Caudal Angles 7(12,1%)
LAO Caudal Angles 5 (8,6%)

Abbreviations: LAO — Left anterior oblique position tube angles, RAO — Right

anterior oblique position.

Table 3

Patients with prosthetic bileaflet aortic valve
in supine position

RAO-Cranial Angles 10 (18,5%)
LAO-Cranial Angles 27 (50%)
RAO-Caudal Angles (14,8%)
LAO Caudal Angles 9 (16,7%)

Abbreviations: LAO — Left anterior oblique position tube angles, RAO — Right
anterior oblique position.
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Figure 4. Patients with prosthetic bileaflet aortic valve in supine position.
Abbreviations: LAO — Left anterior oblique position tube angles, RAO — Right
anterior oblique position.

of these positions (in lateral decubitus positions; semi-ele-
vation of upper body, in prone position; semi-clevation of
upper body, like the baby birth position, in supine position;
semi-elevation of upper body and prostrate in prayer posi-
tion are the examples of modified positions), in order to
search for the optimal image. These multiple positions and
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the modifications may explain our full achievement of the
optimal image, unlike Gianculli et al.

Furthermore, we searched the literature to find a study
investigating roentgen tube angle scatter chart in cra-
nio-caudal and right-left oblique axis for mitral and aortic
position mechanical prostheses, but we couldn’t found any.
Therefore, we planned this CF study to mark the ideal
opening and closing tube angles for mitral and aortic posi-
tion mechanical prosthesis to the right-left anterior oblique
(X axis) and cranio-caudal (Y axis) planes. In the X-Y axis
graphic, we divided the graphic to four quadrants: RAO-Cra-
nial, RAO-Caudal, LAO-Cranial and LAO-Caudal quad-
rants. Our hypothesis was if we find an intensity zone quad-
rant with our marked points in X-Y axis plane graphic which
will be give us a logical starting point to CF investigation we
would achieve less CF time and radiation exposure.

Our study showed that for mechanical prosthesis on
mitral position optimal images were mostly at supine posi-
tion [58 prostheses (65,9%)] and RAO-Cranial angles
quadrant [31 prostheses (53,4%)]. Left and right lateral
decubitus and, prone patient positions did not have enough
number to achieve intensity zone in X-Y axis graphic. In
aortic mechanical prostheses optimal CF images were
obtained mostly in supine patient position [54 patients
(79,4%)], and the intensity zone was found mostly
(25 patients (46%)) in LAO-Cranial angles quadrant.

Conclusion
Our results show that it is logical to start CF assess-
ment of mechanical prosthesis by supine RAO-Cranial
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