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Follow-Up Study of Diastolic
Paradoxical Flow in the Left
Ventricle With Apical Hypertrophic
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Objectives. Left ventricular apical asynergy and cardiovascular complications were evaluated in patients
with apical hypertrophic cardiomyopathy, in whom apical diastolic paradoxical flow toward the base could
be detected by Doppler color flow echocardiography.

Methods. Twenty-nine patients with apical hypertrophic cardiomyopathy were followed up with
echocardiographic examinations for at least 5 years. They were divided into three groups: those who per-
sistently exhibited paradoxical flow] Group A, n[] 130] those in whom paradoxical flow developed during
the follow-up periodl Group B, nJ 8] and those in whom paradoxical flow was not detected during the
follow-up periodl Group C, n[J 80 Peak flow velocity and duration of paradoxical flow, the presence or
absence of apical asynergy, and cardiovascular complications were evaluated.

Results. The mean follow-up period was 7.3+ 1.4 years. In Groups A and B, the apical wall motion
deteriorated over time, whereas there was no asynergy change in Group C. Further, peak flow velocity and
duration of paradoxical flow increased throughout the follow-up period in Groups A and B, and were cor-
related with the severity of apical asynergy. Ventricular tachycardia and cerebrovascular complications
also occurred more often in patients with paradoxical flow.

Conclusions. The presence of paradoxical flow was related to the severity of apical asynergy and cardio-
vascular complications, and may be an important marker for evaluating the clinical course of patients with

Hiroshi KASANUKI, MD, FICC

apical hypertrophic cardiomyopathy.
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Fig. 1 Measurement of intraventricular flow
Continuous wave Doppler flow velocity pattern from
the apical two-chamber view of the left ventricle.
S2a [0 aortic component of second heart sound ;
PF O paradoxical flow; PFT O paradoxical flow time;
SPV U systolic peak flow velocity ; PFPV 0 paradoxi-
cal flow peak velocity.
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Table 10 Clinical characteristics

Groups
A B C
p value
PEO OO0 PEOOHDOO PEOOHOOO
Onr0 130 On0O80 On080
Follow-up] yrJ 72+ 1.2 8.2+ 1.1 8.7+ 1.7 NS
Sekl maleld 101 770 4500 7 880 NS
Agél yr(d 58+ 8 60+ 10 56+ 8 NS
Family history of HCM 0 0 0 NS
Symptoms 51380 5630 4500 NS
NYHA classH O 0 0 0 NS
Medicine” 101 770 4500 4500 NS
LVH 6l 460 51 630 B1 380 NS
Giant negative T 51380 o1 250 4] 500 NS
BBB B1230 0 0 NS
LVDd cmO 4.82+ 0.4 4.54% 0.3 473+ 0.5 NS
F§] %0 38+ 3 42+ 3 36+ 2 NS
IVS] em[d 1.73+£ 0.5 1.63% 0.3 1.39+ 0.3 NS
PWJ cm0J 1.22+ 0.2 1.43% 0.2 1.19£ 0.1 NS

Continuous values are meant SD.[0 O [I: %.

Group A : With paradoxical flow from the start of observation.
Group B : With paradoxical flow developing during the follow-up period.

Group C: Without paradoxical flow.
U Beta-blocker, verapamil or antiarrhythmic drugs.

HCMUO hypertrophic cardiomyopathy ; SymptomsU palpitation, shortness of breath, chest pain; NYHAO New
York Heart Association ;LVHL left ventricular hypertrophy ; BBB bundle branch block ; LVDdU left ventricular
diastolic dimension ; FSO fractional shortening of the left ventricle ; IVSO interventricular septal thickness ; PW[

posterior wall thickness. Other abbreviation as in Fig.1.
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Fig.2 Case presentatiohl Group A; A 53-year-old
male]
A Start of observatiohl 199701
B: End of observatioh] 20030
Left column: Doppler color flow from the apical view
during the diastolic phase. Arrow shows diastolic para-
doxical flow.
Right column: Continuous wave Doppler flow velocity
pattern within the left ventricle.
Explanation of Group A as in Table 1.
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Fig. 3 Changes in intraventricular systolic peak flow
velocity in each group
At the start of observatiohl initial measurementl] sys-
tolic peak flow velocity was significantly greater in
Group A as compared to the other Groups. At the end
of the observation periodl follow-up measurementl]
flow velocity was significantly greater in Group B than
in Group C.
Initial Al B, C[T Group Al B, C[ht the start of obser-
vation ; Follow-up Al B, C[TJ Group Al B, Clht the
end of the observation period. Explanation of the
groups and other abbreviation as in Table 1, Fig. 1.
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Fig.4 Changes in paradoxical flow peak velocity
U upperCand corrected paradoxical flow time
U lower(dn each group

At the end of the observation periof follow-up mea-
surement[] paradoxical flow peak velocity was signifi-
cantly greater and corrected paradoxical flow time was
significantly prolonged in Group A compared to Group
B.

cPFT O corrected paradoxical flow time. Explanation
of the groups and other abbreviations as in Table 1,
Figs. 1, 3.

4. DO00OO0DOO0ODOODOOOOOO0

goooooobobbbbbooooooooo
Fig. sSUO0D0D00O00ODOOO0OO0ODOOO0ADOBOOO
gobooooboobboobuooboboobooo
gogobobooobbooobbcecoobbooon
ggooooboooooooobobobs3gooon
ggbooooboobbooobooboboobogoo
ggoAddBOODDODOOOBOODCOOOOOO
gogobooobbooobbuooobbAbgogn
gooboboooobbodFrg el DD OOOO

J Cardiol 2006 Jan; 471 1[I 15-23

ooooooooooooooooooooon 19

* p<0.05
Asynergy score *
5 { NS NS \
’—‘—‘* %)
4 4 o)

34 @) @ =
24 ®7 BT O %
{ NS + . ®

1{ & & o)
5 g s Z s 2
@) L os] ' > |
S 5 5
@) s} >

Fig. 5 Changes in left ventricular apical asynergy with
time
At the start of observatiofl initial measurement[] no
significant differences in left ventricular apical asyner-
gy were observed between the three groups. However,
at the end of the observation period follow-up mea-
surement[] left ventricular apical asynergy had signifi-
cantly deteriorated in patients of Groups A and B, and
significant differences were observed between the three
groups.
Explanation of the groups and abbreviations as in Table
1, Fig. 3.
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Fig. 6 Changes in left ventricular apical asynergy over
time in Group A
Left ventricular apical asynergy deteriorated with time
in patients of Group A.
Explanation of Group A as in Table 1.

Asynergy score y=1.13+0.87x r=0.628 p<0.01

51 ) [ )
4 -
3 4
29
1 T o0 o oo
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PFPV(m/sec)

Asynergy score y=1.18+0.02x r=0.416 p<0.01

11 000 0O [ ] [}
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Fig.7 Correlations of paradoxical flow peak velocity
0O upperCand corrected paradoxical flow time
O lower3vith left ventricular apical asynergy
Paradoxical flow peak velocity and corrected paradoxi-
cal flow time showed positive correlations with the
severity of left ventricular apical asynergy.
Abbreviations as in Figs. 1, 4.

|:| Event(+) :VT,CVD,Thrombus

PF negative 6.3%
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Fig. 8 Incidence of cardiovascular complications
Upper: The incidence of cardiovascular complications
was significantly higher in patients with paradoxical
flow than in patients without paradoxical flow.
Lower: The incidence of ventricular tachycardia, cere-
brovascular disorder and thrombus tended to be higher
in Group A than in the other groups.
VTUO ventricular tachycardia; CVD[ cerebrovascular
disorder. Explanation of the groups and other abbrevia-
tion as in Table 1.
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