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ABSTRACT

INTRODUCTION  The largest group of patients with secondary hypertension comprises individuals with
renovascular hypertension resulting from renal artery stenosis that is a potentially removable condition.
It is caused by atherosclerosis in 70-80% of patients.

oBJECTIVES The aim of the study was to evaluate the influence of intravascular brachytherapy (IVBT)
procedure performed after percutaneous transluminal renal angioplasty (PTRA) on left ventricular (LV)
function, mass regression and type of hypertrophy (LVH) determined on echocardiography during
long-term follow-up.

PATIENTS AND METHODS ~ Sixty-two patients with atherosclerotic renal artery stenosis complicated by severe
hypertension were treated with PTRA and randomly assigned to group 1 (PTRA alone) or group 2 (PTRA
followed by IVBT). Subsequent IVBT was performed with the PARIS® catheter and the Microselectron
HDR (Nucletron™) system for peripheral arteries. Treatment outcomes during follow-up were assessed
with quantitative coronary angiography. LV mass and mass index (LVM and LVMI) and functional para-
meters prior to PTRA and during follow-up were determined by echocardiography with regard to the type
of procedure.

ResuLTs The degree of renal artery stenosis was significantly different in groups 1 and 2. In both groups
elevated LVMI was observed (p = 0.94). There were no significant differences in interventricular septum
(IVS) to LV posterior wall (LVPW) ratio, relative LV wall thickness, volumetric parameters and LV ejection
fraction between both groups. During follow-up the values of LVMI and IVS to LVPW ratio were signifi-
cantly lower (p=0.021 and p = 0.004, respectively) in the PTRA + IVBT group compared to the PTRA
group. Analysis of the LV geometry and type of hypertrophy revealed a marked reduction in concentric
LVH in the IVBT group during long-term follow-up.

concLusions  Echocardiographic evaluation comparing several LV parameters in the PTRA alone and
PTRA + IVBT groups showed that PTRA with subsequent brachytherapy were associated with better
control of blood pressure and greater LVM regression, especially concentric hypertrophy, during long-term
follow-up.
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INTRODUCTION  The largest group of patients

with secondary hypertension comprises indi-
viduals with renovascular hypertension (RVH)

resulting from renal artery stenosis (RAS). Its

etiology is in 70-80% atherosclerotic, a poten-
tially removable cause.”"* Among the complica-
tions of arterial hypertension, pathologic changes

in the cardiovascular system are of utmost impor-
tance. Myocardial hypertrophy is one of the most
common pathologies.5-? At present more attention

is focused on the early diagnosis'® and treatment
of RAS-related hypertension, which could contrib-
ute to a significant reduction in organ complica-
tions, morbidity and mortality. Therefore, there

is a need for preventive actions to reverse harm-
ful mechanisms leading to left ventricular (LV) hy-
pertrophy (LVH).”81! A number of reports from

the 1970s demonstrated that LVH-related hyper-
tension regressed with appropriate antihyperten-
sive therapy. The effect results from a reduction

in blood pressure and a direct influence of drugs

on myocytes.?12 A particular contribution of those

mechanisms is difficult to estimate since it differs

with regard to drugs. The milestone in the inva-
sive treatment of RVH was the introduction of per-
cutaneous transluminal renal artery angioplasty
(PTRA). Unfortunately, despite a relatively high ef-
fectiveness of renal angioplasty followed by stent
implantation, the procedure is still associated with

a risk of in-stent stenosis (restenosis) and its se-
quelae, particularly an increase in blood pressure.
Thus, numerous studies are ongoing to improve

techniques which prevent restenosis, i.e. drug-elut-
ing stent implantation, intravascular brachyther-
apy (IVBT) and contact radiation therapy. Both 8

and y radiation inhibit cell division and contrib-
ute to apoptosis of several smooth muscle cells

in the media, which prevents the 2nd and 3rd

phase of restenosis.'® Assessment of the influence

of blood pressure reduction after PTRA with sub-
sequent IVBT (with or without pharmacotherapy)

can be useful in objective evaluation of the impact

of hemodynamic changes in LVH.'419

Patients and methods Between 2001 and 2002,
consecutive patients with atherosclerotic RAS

who met the inclusion criteria were enrolled

in the study. The study protocol was approved

by the Bioethical Committee of the Medical Uni-
versity of Silesia, Katowice. The inclusion crite-
ria were as follows: age 240 years, atheroscle-
rotic renal artery stenosis 250% diameter with

clinical features of RVH refractory to pharmaco-
logical treatment, deterioration of renal function

as a result of progressive ischemia with a refer-
ence diameter of the renal artery 23 mm. The di-
agnosis of the RVH was made during hospitaliza-
tion in the Department of Nephrology, Endocri-
nology and Metabolic Diseases, the Medical Uni-
versity of Silesia, Katowice, Poland. All patients

underwent renal angiography and subsequent-
ly scheduled for angioplasty. Subsequently, they

were randomly assigned (sealed envelopes) to one

of 2 groups. Follow-up angiographic assessment

and quantitative measurements were performed

(off-line) by 2 independent experienced inter-
ventional cardiologists randomly selected.
The procedure of PTRA was performed in the He-
modynamic Laboratory of the Silesian Center
of Heart Diseases, Zabrze, Poland. The y radia-
tion therapy was performed in the Brachythera-
py Department, Comprehensive Cancer Centre,
Maria Sklodowska-Curie Memorial Institute
Branch, Gliwice, Poland using the Paris® Center-
ing Catheter System and the Nucletron® microS-
electron HDR™ remote afterloader. The degree
of renal artery stenosis was assessed by quanti-
tative coronary angiography (QCA). Two days be-
fore the procedure all patients received 150 mg
acetylsalicylic acid orally and 300 mg clopidogrel
orally. Shortly before angioplasty 10,000 IU hep-
arin intravenously was administered. Moreover,
prior antiplatelet treatment was continued. Blood
pressure was monitored for 24 hours with the use
of ABPM?0 before the PTRA, shortly after the pro-
cedure and during long-term follow-up.

Echocardiographic assessment Two-dimen-
sional (2D) and M-mode echocardiography was
performed in standard parasternal long axis
(LAx), short axis (SAx) and apical (two- and
four-chamber) views. The LV end-systolic diam-
eter, LV end-diastolic diameter (LVEDd), thick-
ness of the interventricular septum (IVS) and
LV posterior wall (LVPW) were analyzed using
M-mode. For the study mean values from 3 sub-
sequent measurements during heart cycles were
calculated. Evaluation of LV mass (LVM) was
made automatically by calculation using Dever-
aux formula:

LVM (g) = 1.04 x (LVPW + IVS + LVEDd)? — (LVEDd)® — 14

where: LVPW - left ventricular posterior wall
diameter during diastole (mm), IVS - inter-
ventricular septum wall thickness (mm), LVEDd
— left ventricular end-diastolic diameter (mm).

In the case of asymmetric myocardial hyper-
trophy, which typically occurs during long-last-
ing arterial hypertension, all parameters were cal-
culated planimetrically in the SAx imaging and
2D imaging using parasternal LAx view. The ra-
tio of LV mass index (LVMI) to the patient’s body
surface area (m?) was calculated. The proportion
differs with sex. The normal upper limit of the ra-
tio is 116 g/m” for males and 104 g/m*for females.
As a diagnostic criterion for LVH in both sexes,
the value >125 g/m?® was adopted. The relative
wall thickness (RWT) of the LV was estimated
using the formula 2LVPWd/LVEDd. The normal
RWT is <0.45.

Differentiation into 4 subtypes of LVH and
geometry alterations was performed on the ba-
sis of echocardiographic analysis of the mass in-
dex and RWT as follows:

1 normal LV geometry: LWMI and RWT with-
in normal range

2 concentric remodeling: LWMI - normal, RWT
above the upper normal limit
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TABLE 1 Echocardiographic parameters in the study groups

Before the procedure Follow-up
PTRA + BR PTRA p PRTA +BR PTRA p
EDV (ml) 99.7 +23.2 96.4 +22.8 0.59 101.8 +£24.4 97.9 275 0.56
ESV (ml) 443 +12.9 43.9 +14.5 0.92 442 +13.6 445 +16.4 0.94
SV (ml) 55.4 +13.1 525 =11.1 0.36 57.6 =14.5 53.3 =14 0.24
EF (%) 55.7 4.9 54.9 +5.8 0.55 56.9 +7.4 54.4 +5.6 0.15
FS (%) 39.2 +6.9 39.8 +8.1 0.76 411 =111 38.8 +7.2 0.34
LvDd (cm) 5+0.5 5.1 +0.4 0.71 49 +05 5.1 +0.4 0.17
LVDs (cm) 3.1 +0.5 3.1 +0.6 0.95 29 +0.6 3.1 05 0.22
LVM (qg) 286 +54.5 277.9 =49 0.53 274.7 =58.9 294.7 +59.5 0.20
LVMI (g/m2) 152.8 +27.5 153.3 £19.6 0.94 145 +29.3 161.9 +24.8 0.021
IVS (mm) 1.2 +0.1 1.1 +0.1 0.59 1.2 +0.2 1.2 0.1 0.16
LVPW (mm) 1.2 +0.1 1.2 0.1 0.32 1.1 +0.1 1.2 0.1 0.045
2PW/LVDd 0.479 +0.068 0.461 +0.067 0.31 0.465 +0.46 0.47 +0.047 0.73
IVS/LVPW 0.983 =0.116 0.996 +0.113 0.66 1.097 +0.186 0.983 =0.094 0.004

Values are presented as mean = standard deviation.

Abbreviations: BR — brachytherapy, EDV — end diastolic volume, EF — ejection fraction, ESV — end systolic volume, FS — fractional shortening,
IVS — interventricular septum, LVDd — left ventricular diameter in diastole, LVDs — left ventricular diameter in systole, LVM — left ventricular mass,
LVMI - left ventricular mass index, LVPW — left ventricular posterior wall, PTRA — percutaneous transluminal renal angioplasty, SV — stroke
volume, 2PW/LVDd - posterior wall/left ventricular diameter in diastole

3 concentric hypertrophy: LWMI and RWT
above the upper normal limit
4 eccentric hypertrophy: LVMI above the up-
per normal limit, RWT normal.

The ejection fraction (EF) was calculated using
end-systolic volume and end-diastolic volume ac-
cording to Simpson’s rule.

Intravascular brachytherapy IVBT was performed

with the Nucletron® microSelectron HDR™ re-
mote afterloader and the y-emitting iridium

source Ir192 using the PARIS® Centering Cath-
eter System constructed by Guidant and compat-
ible with the equipment of the above mentioned

company. According to the protocol the follow-up

hospitalization was scheduled at 9 months in or-
der to perform renal artery angiography, ECG and

other non-invasive tests.

Statistical analysis The continuous data with nor-
mal distribution were expressed as mean + stan-
dard deviation. To assess the data distribution
Kolmogorov-Smirnow and Lilliefors tests were
used. The differences between groups in mean
values were examined using U Mann-Whitney or
Student’s t-tests, as appropriate. The y* test was
used to determine differences between the groups
in categoric variables. The relationship between
continuous data was determined using a non-para-
metric Spearman correlation. At p <0.05 differ-
ences were considered statistically significant. All
statistical analyses were performed using STATIS-
TICA 6.0 software (StatSoft, Inc. USA).

RESULTS A total of 71 patients (43 male and
28 female) were randomized. The PTRA proce-
dure was successful in 62 patients (87.3%). Nine

patients (12.7%) were excluded from the study.
In this subgroup vascular stents were implanted
due to renal artery dissection. In group 1, consist-
ing of 33 patients (mean age 51.8 +7.6 years, male
- 55%), PTRA followed by IVBT was performed.
In 5 of them (15.2%) a catheter was inserted via
the brachial artery prior to PTRA. Group 2 in-
volved 28 patients at a mean age of 53.3 +8.2
years (55% male). There were no statistically sig-
nificant differences between the 2 groups with re-
gard to echocardiographic variables prior to an-
gioplasty (TABLE 1).

In both groups LVMI (group 1, 152.8 +27.5 g/m*
and group 2, 153.3 +19.6 g/m?, p=0.94) was in-
creased. Similarly LVPW was elevated (12 +1 mm).
The IVS thickness was initially greater in the IVBT
group (12 +1 mm), whereas in group 1 it was low-
er (11 +Imm, p=0.59). There were no significant
differences in the ratio of IVS to LVPW. The ra-
tio of IVS do LVPW was 0.983 +0.12 in group 1
and 0.99 £0.11 in group 2. No differences be-
tween both groups were observed with refer-
ence to the thickness of LV wall, and volumetric
and hemodynamic LV parameters. There were
no intergroup differences in blood pressure and
24-hour changes in the mean blood pressure mea-
sured by ambulatory blood pressure monitoring
(ABPM) before and after PTRA. A significant re-
duction in systolic and diastolic blood pressure
and a lower percentage of systolic and diastolic
blood pressure above the normal upper limit were
observed in both groups following angioplasty
(TABLE 2). As a result of decreased blood pressure
the number and doses of drugs were reduced.
During long-term follow-up a small, but statisti-
cally significant increase in systolic and diastolic
blood pressure was observed (lower in group 1).
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TABLE 2 Changes in 24-hour blood pressure in the study groups

Before the procedure  After the procedure  Follow-up
1 2 3
PTRA + BR
SBP 152 =7 144 +8 145 =8 <0.001 0.039 <0.001
% of values > upper limit 89 =10 70 =14 71 =15 <0.001 0.56 <0.001
DBP 108 =4 91 +3 93 +3 <0.001 <0.001 <0.001
% of values > upper limit 96 =6 65 =16 65 =17 <0.001 0.33 <0.001
PTRA
SBP 152 =8 143 =8 148 +8 <0.001 <0.001 <0.001
% of values > upper limit 89 =10 68 =20 78 =18 <0.001 <0.001 <0.001
DBP 108 +£5 91 +4 95 =5 <0.001 <0.001 <0.001
% of values > upper limit 94 +9 64 =16 77 =18 <0.001 <0.001 <0.001
Values are presented as mean = standard deviation.
Abbreviations: DBP — diastolic blood pressure, SBP — systolic blood pressure, other — see TABLE 1
TABLE 3 Total number of antihypertensive drugs in the study groups
Before the procedure  After the procedure  Follow-up p p p
1 2 K] 1 vs.2 2 vs.3 1 vs.3
PTRA +BR 3.2+09 1.9 +1.1 21 +10 <0.001 <0.001 <0.001
PTRA 3.3+09 2.0 0.8 28 1.3 <0.001 <0.001 0.050
P value: PTRA +BR vs. PTRA  0.63 0.66 0.038

Values are presented as mean = standard deviation.

Abbreviations: see TABLE 1
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An increase in the doses of the prescribed medica-
tions was required in those individuals (TABLE 3).

Echocardiographic assessment during long-term fol-
low-up During follow-up all patients underwent
renal angiography (with calculation of intravas-
cular ultrasound and QCA) after 294 +142 days
(group 1) and 319 +165 days (group 2; p=NS).
Restenosis was documented in 4 patients (12.9%)
from group 1 and 9 patients (32.1%) from group
2 (p=0.018).

During the same hospital stay echocardiogra-
phy was performed. In the IVBT group, LVEF was
slightly increased, while it decreased in group 2.
There were no significant differences in shorten-
ing fraction between the groups before PTRA and
during long-term follow-up (TABLES 1 and 4).

In the relative assessment of LV wall thick-
ness before PTRA and during follow-up no sta-
tistically significant differences were noted be-
tween the study groups. In group 1 LVM was de-
creased when compared to the same variable as-
sessed prior to PTRA (p=0.05). In contrast, LVM
in group 2 was significantly increased (p <0.01).
In the brachytherapy group, LVMI was significant-
ly lower than in patients not undergoing the pro-
cedure (145 +29.3 g/m? vs. 161.9 +24.8 g/m?, re-
spectively; p=0.021). LVPW during long-term
follow-up was decreased (11 +1 mm) in group 1
compared to group 2 (12 +1 mm, p=0.045).

A significant intergroup difference was observed
in the IVS/LVPW ratio (group 1: 1.097 +0.186,
vs. group 2: 0.983 +0.094; p=0.004). No other

differences were noted when analyzing the re-
maining volumetric and hemodynamic para-
meters.

In patients who underwent brachytherapy
there was a significant decrease in LVMI from
152.8 +38.2 g/m” to 145 £29.3 g/m* (p=0.025)
and a slight decrease in LVM from 286 +54 g
to 274 +58 g, which almost reached the level
of statistical significance (p=0.066). In group 2,
a small, but significant increase in LVMI (from
153.3 19 g/m®to 161.9 +24.8 g/m*, p=0.024)
and LVM (from 278 +49 g to 295 +59 g, p=0.01)
was observed during follow-up. In the brachyther-
apy group, the IVS thickness measured approx-
imately 1.2 mm and did not change significant-
ly during follow-up compared to values ob-
tained before the procedure. The IVS thickness
in group 2 increased from 1.1 +0.1 mm before
PTRA to 1.2 +0.1 mm during long-term follow-
-up (p=0.16). A significant decrease in LVPW
thickness was noted in the brachytherapy group
(from 1.2 +0.1 mm to 1.1 +0.1 mm, p =0.024).
There was such a change in the PTRA group;
the LVPW measurement before and after the pro-
cedure was approximately 1.2 +0.1 mm (p =0.26).
The IVS to LVPW ratio increased significantly
in group 1 from 9.8 1.2 mm to 11 +1.9 mm af-
ter PTRA (p=0.006), which resulted from reduc-
tion in LVPW thickness during follow-up. Dur-
ing long-term observation, the thickness of IVS
in group 2 increased while LVPW remained unal-
tered and therefore the IVS/LVPW ratio decreased
from 1.00 £0.11 to 0.98 £0.09 (p=0.50).

POLSKIE ARCHIWUM MEDYCYNY WEWNETRZNEJ 2009; 119 (4)



TABLE 4 Changes in echocardiographic parameters in the study groups

PTRA + BR PTRA
Before the procedure  Follow-up p Before the procedure Follow-up p
EDV (ml) 99.7 +24.2 101.8 +£24.4 0.28 96.4 +22.8 97.9 275 0.24
ESV (ml) 44.3 +12.2 44.2 +13.6 0.86 43.9 =145 445 +16.4 0.49
SV(ml) 55.4 +13.9 57.6 +14.5 0.21 52.5 =11.1 53.3 =14 0.50
EF (%) 55.7 4.5 56.9 +7.4 0.24 54.9 +5.8 54.4 £5.6 0.57
FS (%) 39.2 +6.9 41.1 =111 0.22 39.8 +8.1 38.8 +7.2 0.31
LVDd (cm) 5.0 +0.4 4.9 +0.5 0.22 5.1 0.4 5.1 +0.4 0.76
LVDs (cm) 3.1 x05 2.9 +0.6 0.090 3.1 0.6 3.1+05 0.32
LVM (g) 286 +54 274 +58 0.066 278 =49 295 +59 0.010
LVMI (g/m?) 152.8 +38.2 145 +29.3 0.025 153.3 +19.6 161.9 =25 0.024
IVS (mm) 1.2 =0.1 1.2 +0.2 0.071 1.1 +0.1 1.2 0.1 0.16
LVPW (mm) 1.2 +0.1 1.1 0.1 0.024 1.2 0.1 1.2 0.1 0.26
2PW/LVDd 0.48 +0.07 0.46 +0.46 0.30 0.46 +0.07 0.47 +0.05 0.41
IVS/LVPW 0.98 =0.12 1.10 £0.19 0.006 1.00 +0.11 0.98 +0.09 0.50

Values are presented as mean = standard deviation.

Abbreviations: see TABLE 1

TABLE 5 Left ventricular hypertrophy by echocardiographic evaluation in the study

groups

Before the procedure Follow-up

PTRA + BR 31 patients 29 patients
concentric hypertrophy 19 (61.3%) 13 (41.9%)
eccentric hypertrophy 7 (22.6%) 9(29.0%)
concentric remodeling 3(9.7%) 5 (16.2%)
normal 2 (6.4%) 4 (12.9%)
PTRA 29 patients 28 patients
concentric hypertrophy 17 (58.6%) 19 (67.8%)
eccentric hypertrophy 10 (34.5%) 7 (25.0%)
normal 2 (6.9%) 2 (7.2%)

Values are presented as a number of patients (%).

Abbreviations: see TABLE 1

Type of left ventricular hypertrophy Initially, a nor-
mal geometry of the LV was noted in 3 patients
(5.1%) in both groups. As a result of the treatment
during long-term follow-up the number increased
to 6 (10.2%). Concentric LVH was observed initial-
ly in 36 (61%) subjects and, during follow-up in 32
patients (54.2%). Additionally, there was a ten-
dency to reduce the proportion of patients with
eccentric hypertrophy from 17 cases (28.8%) to 16
(27.1%). The number of individuals with concen-
tric LV remodeling increased from 3 (5.1%) to 5
(8.5%) during long-term follow-up.

The further analysis of LVH and its types was
made in subgroups of patients who underwent
PTRA followed by brachytherapy and those with-
out subsequent radiation therapy of the renal ar-
tery (TABLE 5). The proportion of patients with con-
centric hypertrophy prior to the procedure was
similar (group 1 - 61.3% and group 2 - 58.6%).
During long-term follow-up, the percentage of pa-
tients with concentric hypertrophy decreased

to 41.9% in group 1 compared to group 2 in which
it increased to 67.8%. With regard to eccentric
hypertrophy, a rise in the percentage of pa-
tients from 22.6% to 29% in group 1 was noted.
On the other hand, in group 2 a decrease from
34.5% to 25% was observed. The proportion
of patients with concentric LV remodeling in-
creased from 9.7% to 16.2% in group 1. No patient
with concentric remodeling of the LV was iden-
tified in group 2. The normal geometry of the LV
on the initial echocardiographic evaluation was
detected in 6.4% of patients from group 1. During
long-term follow-up the percentage of patients
with normal LV geometry rose to 12.9%. In group
2 no such observation was made. Directly after
PTRA, a reduction in absolute values of blood
pressure was noted in both groups, i.e. in 70%
of patients from group 1 and 72% of patients from
group 2. During follow-up, a long-term outcome,
defined as a normalized blood pressure or a per-
manent reduction in doses of antihypertensive
drugs, was observed in 19 patients from group 1
and 12 individuals from group 2.

DISCUSSION LVH observed in more than 30%
of patients with arterial hypertension is a strong
independent risk factor for cardiovascular events.
Prevalence of myocardial hypertrophy increases
with age, body weight and blood pressure. De-
termination of the LVH has a significant impact
on prognosis of each patient. The highest mor-
tality is observed in individuals with concentric
hypertrophy and a lower death rate in those with
eccentric LVH. The lowest mortality refers to pa-
tients with concentric remodeling when compared
to the patients with normal LV geometry. Early
detection of LV hypertrophy in patients with ar-
terial hypertension, particularly with RVH, ap-
propriate pharmacotherapy and invasive treat-
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ment may reduce the prevalence of cardiovascu-
lar complications.

Results obtained during echocardiography fol-
lowing long-term follow-up demonstrate that
conventionally assessed parameters, i.e. short-
ening fraction (SF) and EF, cannot be considered
as markers of LV contractility. They do not alter
despite changes in the LV myocardial mass and
the antihypertensive effect of therapy. Echocar-
diographic assessment using the LVMI and De-
veraux formula showed a significant reduction
in myocardial mass and the mass index (when was
indexed to a body surface area) and a higher ratio
of diastolic IVS thickness to the LVPW in patients
who underwent PTRA followed by IVBT com-
pared to those treated with PTRA alone. When
analyzing the type of hypertrophy and LV geom-
etry during long-term follow-up, a significant re-
duction in concentric hypertrophy was observed
in patients who underwent PTRA + IVBT (57.6%
vs. 42%) vs. the PTRA group (62% vs. 64.3%).
The incidence of eccentric hypertrophy, less com-
mon in the studied population, decreased insig-
nificantly in both groups during long-term fol-
low-up. In patients with concentric LV remodel-
ing the following changes are typically observed:
an increase in total peripheral resistance, a de-
crease in volume of circulating plasma and car-
diac output.”82-23 Results obtained during a fol-
low-up echocardiography may be partially ex-
plained by an increase in LV myocardial mass
in patients who underwent only renal artery an-
gioplasty (despite invasive treatment). This may
contribute to a higher incidence of restenosis and
a less permanent effect of PTRA. Similar conclu-
sions were reported in the study by Symonides
et al. who demonstrated that effective renal artery
revascularization was associated with a long-last-
ing regression of LVH parameters.?4 No evidence
of LVM reduction in patients who did not under-
go IVBT may be partially explained by a lower de-
crease in diastolic blood pressure during follow-up
when blood pressure values were compared.

Not only early employed invasive treatment,
but also appropriate pharmacotherapy may pre-
vent cardiovascular complications or reduce
the risk of their occurrence in patients with hy-
pertensive LVH.2® Nearly all antihypertensive
drugs contribute to a reduction in LV myocardi-
al mass with the exception of vasodilatators with
peripheral activity and drugs additionally stim-
ulating sympathetic nervous system.?8:27 Drugs
which dilate arterioles (hydralazine, minoxidil)
increase the volume of circulating blood and con-
sequently the LV ejection volume. Despite their
antihypertensive effect, the LV myocardial mass
does not decrease. Analysis of several studies
performed during the previous years has shown
that the most pronounced reduction in LV myo-
cardial mass assessed by echocardiography was
obtained with the use of angiotensin-convert-
ing enzyme inhibitors (ACEI), calcium channel
blockers and diuretics.25-28 Some studies report-
ed that antihypertensive treatment contributed

to a significant regression of myocardial mass,
particularly in concentric LVH.”27.29 On the oth-
er hand, the study by Zeeler et al. demonstrated
that PTRA was an independent predictor of re-
duction in LVH, most likely by decreased activi-
ty of the renin-angiotensin-aldosterone system,
which was followed by antihypertensive effect.30
In the current study, the total amount of agents,
i.e. ACEI, calcium channel blockers and diuret-
ics used by patients who underwent PTRA fol-
lowed by brachytherapy was significantly lower
when compared to patients in whom PTRA alone
was performed.

Parameters evaluated on echocardiography, i.e.
SF and EF, cardiac output and stroke volume, can
reflect only the dynamic changes in the LV volume,
without assessing the type of hypertrophy, alter-
ations in LV geometry and rheology, particularly
with reference to the body surface area.??

In conclusion, during long-term follow-up
in patients who underwent PTRA combined
with brachytherapy, echocardiography showed
reduced LVM and LVH. The only factors that dif-
fer between the study groups, which may influ-
ence the LV mass, are: the type of invasive pro-
cedure performed and long-term effectiveness
in terms of reduction and better control of blood
pressure.

Acknowledgments This study was supported
by a grant of the State Committee for Scienti-
fic Research (KBN) No. 4P05C 032 18.

REFERENCES

1 Alcazar JM, Caramelo CA, Alegre ER, Abad J. Ischaemic renal injury.
Curr Opin Nephrol Hypertens. 1997; 6: 157-165.

2 Kokot F, Kokot J. [Renovascular hypertension — a persistently difficult
diagnostic problem]. Postepy Hig Med Dosw. 1994; 48: 645-661. Polish.

3 Kuska J, Nielubowicz J, Kokot F, Wigcek A. [Results of surgical treat-
ment of renovascular hypertension]. Pol Arch Med Wewn. 1983; 69:
113-121. Polish.

4 Pedersen EB. New tools in diagnosing renal artery stenosis. Kidney Int.
2000; 57: 2657-2677.

5 Dahlof B, Pennert K, Hansson L. Reversal of LV hypertrophy in hyper-
tensive patients. A metaanalysis of 109 treatment studies. Am J Hyper-
tens. 1992; 5: 95-110.

6 Ganau A, Devereux RB, Roman MJ, et al. Patterns of left ventricular hy-
pertrophy and geometric remodeling in essential hypertension. J Am Coll
Cardiol. 1992; 19: 1550-1558.

7 Koren MJ, Devereux RB, Casale PN, et al. Relation on left ventricular
mass and geometry to morbidity and mortality in uncomplicated essential
hypertension. Ann Intern Med. 1991; 114: 345-352.

8 Messerli FH, Grodzicki T. Hypertension, left ventricular hypertrophy,
ventricular arrythmias and sudden death. Eur Heart J. 1992; 13 (Suppl D):
66-69.

9 Strauer BE, Motz W, Schwartzkopff B, et al. The heart in hypertension.
In: Swales JD, eds. Textbook of hypertension. Oxford, Blackwell Scientific
Publication, 1994: 712-732.

10 Kokot F, Wiecek A. [Secondary hypertension — progress in diagnosis].
Medipress Kard. 2001; 8: 3-4, 7-11. Polish.

11 Bellwon J, Siebert J, Jagodzinski P, et al. [Cummulation of coronary
artery disease risk factors in arterial hypertension]. Nadci$n Tetn. 1998;
2: 21-26. Polish.

12 Januszewicz A, Styczynski G, Januszewicz W. [The contemporary
place for adrenergic receptors blockers in treatment of arterial hyperten-
sion]. Nadcisn Tetn. 1998; 2: 1-4. Polish.

13 Waksman R, Robinson KA, Crocker IR, et al. Endovascular low-dose
irradiation inhibits neointima formation after coronary artery balloon injury
in swine. A possible role for radiation therapy in restenosis prevention. Cir-
culation. 1995; 91: 1533-1539.

POLSKIE ARCHIWUM MEDYCYNY WEWNETRZNEJ 2009; 119 (4)



14 Gruntzig A, Kuhlmann K, Vetter W, et al. Treatment of renovascular hy-
pertension with percutaneous transluminal dilatation of renal-artery steno-
sis. Lancet. 1987; 1: 801-802.

15 Mitchel JB, Radiation biology concepts for use of radiation to pre-
vent restenosis. In: Waksman R, Serruys P, eds. Handbook of vascular
brachytherapy. London, Martin Dunitz Ltd., 1998, 89-108.

16 Tegtmeyer ChJ. Percutaneous transluminal angioplasty of the renal ar-
tery. In: Jang GD, eds. Angioplasty. New York, McGraw-Hill, 1986, 15-35.

17 Sos AT, Pickering TG, Sniderman K, et al. Percutaneous transluminal
renal angioplasty in renovascular hypertension due to atheroma or fibro-
muscular dysplasia. N Engl J Med. 1983; 309: 274-279.

18 Tegtmeyer CJ, Elson J, Glass TA, et al. Percutaneous transluminal an-
gioplasty: the treatment of choice for renovascular hypertension due to fi-
bromuscular dysplasia. Radiology. 1982; 143: 631-637.

19 Tegtmeyer CJ, Selby JB, Hartwell GD, et al. Results and complications
of angioplasty in fibromuscular disease. Circulation. 1991; 83: 155-161.

20 Zanchetti A. The role of ambulatory blood pressure monitoring in clin-
ical practice. Am J Hypertens. 1997; 10: 1069-1080.

21 de Simone G, Devereux RB, Celentano A, Roman MJ. Left ventricu-
lar chamber and wall mechanics in the presence of concentric geometry.
J Hypertens. 1999; 17: 1001-1006.

22 Grajek S, Parandowski S, Zajagc M, et al. Myocardial structure
in various forms of hypertrophy. I. Myocyte hypertrophy or hyperplasia?
Pathophysiological aspects and the methods of study. Kardiol Pol. 1990;
33: 375-383.

23 Jaroch J, toboz-Grudzien K, Kowalska A. [Arterial hypertension. He-
modynamic dissimilarities among different types of left ventricular hyper-
trophy and geometry]. Kardiol Pol. 2001; 55: 280-285. Polish.

24 Symonides B, Chodakowska J, Januszewicz A, et al. Effects of the cor-
rection of renal artery stenosis on blood pressure, renal function and left
ventricular morphology. Blood Press. 1999; 8: 141-150.

25 Moser M, Hebert PR. Prevention of disease progression, left ventric-
ular hypertrophy and congestive heart failure in hypertension treatment tri-
als. J Am Coll Cardiol. 1996; 27: 1214-1218.

26 Januszewicz A, Florczak E, Prejbisz A, et al. [Antihypertensive drugs
with a complex mechanism of activity]. In: Wigcek A, Kokot F, eds. [Prog-
ress in nephrology and arterial hypertension. Volume Il]. Krakéw, Medycy-
na Praktyczna, 2003. Polish.

27 Schmieder RE, Schlaich MP, Klingbeil AU, Martus P. Update on rever-
sal of left ventricular hypertrophy in essential hypertension. Nephrol Dial
Transplant. 1998; 13: 564-569.

28 Chobanian AV, Bakris GL, Black HR, et al. The seventh Report of Joint
National Committee on Prevension, Detection, Evaluation, and Treatment
of Hight Blood Pressure (JNC 7). JAMA. 2003; 289: 2560-2572.

29 Mancia G, Zanchetti A, Agabiti-Rosei E, et al. Ambulatory blood pres-
sure is superior to clinic blood pressure in predicting treatment-induced
regression of left ventricular hypertrophy. SAMPLE Study Group. Study
on Ambulatory Monitoring of Blood Pressure and Lisinopril Evaluation.
Circulation. 1997; 95: 1464-1470.

30 Zeller T, Rastan A, Schwarzwdlder U, et al. Regression of left ventric-
ular hypertrophy following stenting of renal artery stenosis. J Endovasc
Ther. 2007; 14: 189-197.

ORIGINAL ARTICLE Effects of short- and long-term efficacy of percutaneous transluminal...

2117



ARTYKUL ORYGINALNY

Wplyw wczesnej i odlegtej skutecznosci zabiegu
przezskornej srédnaczyniowej angioplastyki
tetnicy nerkowej z nastepowa brachyterapia
i/lub bez niej na regresje przerostu mieénia

sercowego u chorych na nadcis$nienie

naczyniowo-nerkowe

Andrzej Lekston', Tomasz Niklewski', Mariusz Gasior', Jerzy Chudek?,
Krzysztof Wilczek', Andrzej Wiecek?, Franciszek Kokot?, Marek Fijatkowski?,
Marek Gierlotka', Marcin Osuch’, Bogustaw Maciejewski?, Lech Polonski!

1 Il Katedra i Oddziat Kliniczny Kardiologii, Slaskie Centrum Chordb Serca, Zabrze
2 Katedra i Klinika Nefrologii Endokrynologii i Choréb Metabolicznych, Slaska Akademia Medyczna, Katowice
3 Centrum Onkologii, Instytut im. Marii Sktodowskiej-Curie, Gliwice

StOWA KLUCZOWE

brachyterapia,
nadci$nienie tetnicze,
przerost lewe;j
komory

Adres do korespondencii:

dr med. Marcin Osuch, lll Katedra

i Oddziat Kliniczny Kardiologii,

ul. Szpitalna 2, 41-800 Zabrze, tel.:
032-373-37-88, fax: 032-273-26-79,
e-mail: marosu22@wp.pl

Praca wplyneta: 16.09.2008
Przyjeta do druku: 11.11.2008

Nie zgtoszono sprzeczno$ci
interesow.

Pol Arch Med Wewn. 2009;

119 (4):211-218

Copyright by Medycyna Praktyczna,
Krakéw 2009

218

STRESZCZENIE

WPROWADZENIE  Najwigkszg grupe chorych na wtérne nadcisnienie tetnicze stanowig chorzy na nad-
ci$nienie naczyniowo-nerkowe (NNN) spowodowane zwezeniem tetnicy nerkowej (ZTN), czyli poten-
cjalnie usuwalng przyczyng, w okoto 70—-80% przypadkdw o etiologii miazdzycowe;.

ceLe  Celem badania byta ocena wptywu brachyterapii srédnaczyniowej (intravascular brachytherapy
—IVBT) przeprowadzonej po zabiegu przezskérnej $rédnaczyniowej angioplastyki tetnicy nerkowej (per-
cutaneous transluminal renal angioblasty — PTRA) na funkcje, zmniejszenie masy i typ przerostu lewej
komory (left ventricular hypertrophy — LVH) ocenianych echokardiograficznie w odlegtej obserwaciji.
PACJENCI I METODY Grupe 62 pacjentéw z cigzkim nadci$nieniem tetniczym wiktajacym miazdzycowe
zwezenie tetnicy nerkowej poddano zabiegowi PTRA. U losowo wybranych pacjentéw dodatkowo
wykonano IVBT, a nastepnie poréwnano grupe 1 (PTRA) z grupa 2 (PTRA + IVBT). Zabieg IVBT prze-
prowadzono przy uzyciu cewnika PARIS® i urzadzenia microSelectron HDR firmy Nucletron™ dla
tetnic obwodowych. Wyniki leczenia w obserwacji odlegtej oceniano z uzyciem angiografii iloSciowe;.
W trakcie obserwacji ocenie echokardiograficznej poddano dane funkcjonalne przed PTRA, mase
lewej komory i indeks masy w odniesieniu do typu zabiegu.

WyYNIKI  Stopien ZTN roéznit sie istotnie pomigdzy grupami. W obu grupach zaobhserwowano wzrost
indeksu masy mig$niowej lewej komory (left ventricular mass index — LVMI), p = 0,94. Nie zauwazono
istotnych réznic w relatywnej grubos$ci $ciany lewej komory, stosunku przegrody miedzykomorowe;j
(interventricular septum — IVS) do $ciany tylnej lewej komory (left ventricular posterior wall — LVPW),
parametrach objeto$ciowych i frakcji wyrzutowej lewej komory (left ventricle — LV) pomigdzy gru-
pami. W trakcie dalszej obserwacji LVMI oraz stosunek IVS do LVPW byty znaczaco nizsze w grupie
PTRA + IVBT w poréwnaniu do grupy PTRA (odpowiednio p =0,021 oraz p = 0,004). Analiza geo-
metrii i typu przerostu LV wykazata istotne zmniejszenie koncentrycznego przerostu LV w grupie VBT
podczas odlegtej obserwacji.

wnioskl W analizie echokardiograficznej poréwnujgcej w odlegtej obserwaciji poszczegdlne para-
metry LV w grupach PTRA oraz PTRA + IVBT wykazano, ze zabieg PTRA z nastepowa brachyterapig
zwigzany byt z lepsza kontrola ci$nienia tetniczego i wyzszym stopniem regresji masy LV, w szcze-
golnos$ci przerostu koncentrycznego.
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