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Left Ventricular Geometric Patterns of Dippers and Non-Dipprs
in Essential Hypertension

Jae Ung Lee, M.D., Kyung Soo Kim, M.D., Soon Kil Kim, M.D.,
Jeong Hyun Kim, M.D., Heon Kil Lim, M.D.,
Bang Hun Lee, M.D., Chung Kyun Lee, M.D.

Department of Intenral Medicine, College of Medicine, Hanyang University, Seoul, Korea

Background : One of the unique feature of ambulatory blood pressure monitoring is its a-
bility to describe the variations of BP throughout the day and night. Left ventricular hy-
pertrophy and other measures of target organ damage in hypertension are more closely related
to the average 24-h BP than to clinic BP. In addidon to the mean levels of BP, the charac-
teristics of the 24-h BP profile might be a further determinant of target organ in essential hy-
pertension.

Methods : Data were obtained from 105 patients with essential hypertension and 44 normal
subjects. Echocardiography and 24 hour ambulatory blood pressure monitoring were per-
formed in all subjects. At first, relative wall thickness (RWT) and left ventrcular mass index were
calculated from normal subjects and normal values (RWT < 0.44, LV mass index < 120gm/m
%) were applied to hypertensive patients which were classified to dipper and non-dipper ac-
cording to the result of ambulatory monitoring.

Results :

1) There were 49 dippers and 56 non-dippers in hypertensive patients subjects.

2) Among the dippers, left ventricular mass index and relative wall thickness were normal in
51%, whereas 8.2% had increased relative wall thickness with normal ventricular mass
(concentric remodeling), 32.7% had increased mass with normal relative wall thickness
(eccentric hypertrophy) and 8.2% had typical hypertensive concentric hypertrophy.

3) Among the non-dippers, left ventricular mass index and relative wall thickness were nor-
mal in 40%, whereas 41.8% had eccentric hypertophy, 16.4% had concentric hypertrophy, only
1.8% had concentric remodeling.

4) The incidence of concentric hypertophy was significantly increased in non-dipper subjects
(15.2%) than dippers (8.2%), especially in non-dipper female patients.

— 44 —



5) The incidence of concentric remodeling was increased in dipper (8.2%), especially in dipp-

er female patients.

6) There were no differences between left ventricular geometies in duration of hypetension,
ejecton fracton, fractional shortening, and cardiac index.

7) There were no differences between dipper and non-dipper subjects in total peripheral resis-
tance except dipper female patients (1,484 %535 dynes - s - em °).

Conclusion : Patterns of left ventricular hypertophy and geometric remodeling in essential hy-
pertension may not be influenced by the duration of hypertension, but by the gender, blood
pressure level, diurnal rhythm and total peripheral resistance.

KEY WORDS : Hypertension - Diurnal variation - Left ventricle geometry.
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Fig. 1. Diagrams divided into four fields by the 98% con-
fidence limits of left ventricular mass index and re-
lative wall thickness in 44 normal adults(bottom)
and hypertensive patients(top).

m* S FAA B FE FES

BAAMEE SPSS*E o] &34 Student t-testE Al
galgon, p gol 0.05 ¢8I A FAA F8E
AR s

Ag, FL2AY, 78E, &2 ﬁ]’ﬂ?l Z}"]
= giled, #7] 44 39 71*19% A AAY
7, 837 44 WA, 44 2EAE, s
= 28T 7R Hp <0.01)(Table 1).

18 BATF dippers 49%(46.7%, FA 23, A=
26, A7 d¥% 60+104), non-dippere 56%(53.3%,
gAb 299, oz 279, By A¥ 57114
non-dipperi+9] 24717t B ¥ 109+ 12mmHg=
A dipper9} 102+12mmHgR.th ETHTable 2).

Non-dipperi9l #Hi #44d FAIFAFE 133+
33gm/m*EA] dipperi2] 119+ 34gm/m®l 8l3le] &
%3L(p <0.05), A A9 FA, SA71E F4HA
WA, 344 Tee, AugAe, 788, B8 95,

Table 2. Characteristics of 40 dipper and 56 non-dipper

-

Table 1. Characteristics of 44 normal and 105 hy-
pertensive subjects
Normal Hypertensive
Subjects Patients
Agelyr) 55+17 58+10
Gender(maleffemale) 21/53 52/53
BMil(kg/m?) 358428 379429
- ial BP
24h mean arteria 89.5+54*  100+13
(mmHg)
Posterior wall thickness
0.80+0.10* 0.95%+0.15
(cm)
Relative wall thickness 0.33+0.05* 0.37+0.07
cular diastoli
Left ventricular diastolic ) o) 3pe 5241063
internal diameter(cm)
Left ventricular mass
. 2 94+15* 12634
index(gm/m”)
Cardiac index(liters/min/m®)  3.23+0.77*  2.79+1.06
Total ipheral resist:
o'al peripneral 1esiSIance  183+483 13474449
(dynes - s - cm )
Ejection fraction(%) 67+5 73+10
Fractional shortening(%) 359+4.4 37.3+6.8

subjects
Dipper Non-dipper
Agelyr) 60+10 57411
Gender 23/26 29/27
BMl(kg/m®) 38.4+3.0 37.4+2.8
24-h mean arterial BP 102414 109+12
(mmHg)
CVA(number) 6** 11
Posterior wall thickness
094+0.15 095%0.16
(cm)
Relative wall thickness 0.37+0.07 0.36+0.08
Left ventncu.lar diastolic 5154074 5324051
internal diameter(cm)
Left ventricular mass
+34** +
index(gm/mz) 119434 133433
Cardiac index(iters/min/m?) 3.65+1.20 3.91+0.96
Total periphernal resist.
olal periphernal TesISance | 389-+488  1.309+412
(dynes - s - cm )
Ejection fraction(%) 74+9 72+10
Fractional shortening(%) 38.21+6.4 36.4+7.1
Duration of hypertension 56412 5.9+14

(yn

*p value < 0.01,

**p value < 0.05, BMlI=body mass index

*p value < 0.01,

**p value < 0.05, BMI=cerebrovascular accident
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(Table 2).

Dipper7¢] 44 Jele A4 259 (51.0%),
A AT 49(8.2%), BAA ¥F 1695 (32.7%),
A H137t 48 (8.2%) 22 A, A AF A5 WA
A B35 vehd 7oA (p <0.01), $22AEL 74
g AFATlA F7HEI e (p <0.01), ZF T2kl
g, TYIF, 18Y o]zt 9JedE Apolrt
R (Table 3).

Non-dipper¢] 344 Hej= A4 229 (40%), +
A AT 1%(1.8%), HAA vl 239 (41.8%), T
A H1Z7t 998(16.4%) 024, 02T FAA
ATRTAA  F7HERY BAA Qoe fdd
(Table 3).

1t FxF AY 44 Fele dipper®t non-
dipper E2F & H &S A8l oy, FAA 8 F =
dipperl #l8] non-dipperwolA 2Ju|A =2 4t
9, A4 AL dipperdolAl =gttt HAA B &
= dipperdll Bl&ld non-dipperol A E-& u]4(41.8%
vs 32.7%)& Jeli i, non-dipper®d THE FEFE
2ot A Bkou FAH oo YAHTable 3).

Dipper$t non-dipper ZtZt Adlel] W& 24 A o))
o] e dxt 1Y #xte] AS du) " WEY
FA 9k Aaado] A9eu dipper A 18Y A}
dMe FAA AFA el 11.5%2 non-dipper 1=+
0%l sl E=gkon], FAA H]FE= non-dipperdl
A 23.1%% 220 A E3tHTable 3) (Fig. 2).
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Table 3. Hymodynamic, left ventricular load and systolic performance associated with different left ventricular geometic patterns in 49 Dippers and 56 non-dippers

Non-dippers

Dippers

4)

=9)

CH(n

HE(n=23)

1)

CR(n

22)

Normal(n

=25) CR(n= HE(n=16) CH(n

Normal(n

3/6
1.201+0.09*

13/10

0.93+0.13
0.33+0.06

1/0
1.26

0.54

12/10
0.87+0.07
0.34+0.04

3/1
1.25+0.05*

9/7
0.96+0.11
0.34+0.06

1/3

1.00+0.05

10/5

0.95+0.19
0.38+0.08

Gender(male/female)

Posterior wall thickness(cm)

0.47 +£0.02*

0.48+0.03*

0.46+£0.01*

Relative wall thickness

4951046

5.72:4+0.42*

4.70

Left ventricular diastolic internal

4.361£0.21 5.711+0.66* 5.18+0.26 5.08+0.31

4.97+1.03

diameter(cm)
Left ventricular mass index(gm/m?)

150£22 161 £38*

16
29

1

105+13

152+32* 146+13
33+

93+14*

109+10

3.9+09

+1.1

3.6+0.7

0.7 43+£1.2% £0.6

b

36+1.3

Cardiac index(iters/min/m?)

1,3524+298

1,306 1465

1.508

Total peripheral resistance

2,107 £779* 1,091 £314* 1,342+396 1,287 £416

1,399£535

(dynes - s - cm ™)

85

74+7
37.6+53

75+3

38.2+1.7

Ejection fraction(%)

383156

34.0+8.4
571141

46.5

426+5.7

35.4+79

37.5+83

Fractional shortrening(%)

6.4+0.7

53+09 6.7+1.7 58+1.4 49+09

concentric remodeling,

6.2t1.5

Duration of hypertension(yr)

concentric hypertophy

CH=

eccentric hypertophy,

EH=

**p value < 0.05, CR

p value < 0.01,
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Fig. 2. Diagrams divided into four fields by the 98% con-
fidence limits of left ventricular mass index and re-
lative wall thickness in 56 non-dippers(bottorm)
and 49 dippers(top).
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