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P�Wave�Dispersion�in�Hypertensive�
Crisis�and�Assessment�of�Effects�of�

Sodium�Nitroprusside�and�Nitroglycerin
Treatments

ABS�TRACT Objective: Pro�lon�ga�ti�on�of�P-wa�ve�du�ra�ti�on�and�in�cre�a�se�of�P-wa�ve�dis�per�si�on�(PWD)
we�re�de�mons�tra�ted�to�be�in�de�pen�dent�pre�dic�tors�of�at�ri�al�fib�ril�la�ti�on�(AF).�Alt�ho�ugh�many�cli�ni�cal
tri�als�ha�ve�shown�the�ef�fec�ti�ve�ness�of�so�di�um�nit�rop�rus�si�de�(NIP)�and�nit�rogl�yce�rin�(NIT)�for�the
tre�at�ment�of�hyper�ten�si�ve�cri�sis,�to�our�know�led�ge,�the�re�are�no�da�ta�ava�i�lab�le�con�cer�ning�PWD�du�-
ring�hyper�ten�si�ve�cri�sis�and�ef�fect�of�tre�at�ment�on�PWD.�The�aim�of�this�study�is�to�eva�lu�a�te�the
ef�fects�of�in�tra�ve�no�us�so�di�um�nit�rop�rus�si�de�and�nit�rogl�yce�rin�tre�at�ments�on�PWD�in�pa�ti�ents�ad�-
mit�ted�to�emer�gency�de�part�ment�for�hyper�ten�si�ve�cri�sis.�Ma�te�ri�al�and�Met�hods:�Thirty-se�ven�pa�-
ti�ents�ad�mit�ted�to�emer�gency�de�part�ment�for�hyper�ten�si�ve�cri�sis,�aged�from�37�to�75�years�we�re
ran�domly�al�lot�ted�to�NIP�or�NIT.�Blo�od�pres�su�res�we�re�me�a�su�red�by�a�ma�nu�al�sphygmo�ma�no�me�-
ter�at�15�mi�nu�te�in�ter�vals.�Elec�tro�car�di�og�rap�hic�re�cor�dings�of�pa�ti�ents�we�re�ob�ta�i�ned�be�fo�re�tre�at�-
ment�and�af�ter�20-25%�re�duc�ti�on�in�blo�od�pres�su�re.�Chan�ges�in�P�wa�ve�du�ra�ti�ons�and�PWD�we�re
cal�cu�la�ted.�Re�sults:�Both�with�NIP�and�NIT�systo�lic/di�as�to�lic�blo�od�pres�su�res�(199.8� 16.8/119.2�
13.4�mmHg� to� 154.6� 11.790.8� 5.3�mmHg,� p<� 0.001�vs.� 196.4� 18/114.7� 9.5�mmHg� to
159.811.192.3� 7.1 mmHg,�p<0.001),�me�an�ar�te�ri�al�pres�su�re�(146.1� 12.5� mmHg�to�112.1�
5.4 mmHg,�p<0.001�vs.�141.9� 10.4 mmHg�to�114.8�   mmHg,�p<0.001),�Pmax�(108.911.0�msec
to�96.8� 12.0�msec,�p=0.001�vs.�108.3� 12.5�msec�to�97.8� 11.1�msec,�p<0.001)�and�PWD�(68.4�
16.8�msec�to�54.7� 11.7�msec,��p<0.001�vs.�67.8� 16.6�msec�to�59.4� 10.0�msec,��p=0.039)�we�re�dec�-
re�a�sed.�Conc�lu�si�ons: PWD�dec�re�a�sed�af�ter�tre�at�ment�with�eit�her�NIP�or�NIT�in�pa�ti�ents�with�hyper�-
ten�si�ve�cri�sis.�Re�duc�ti�on�of�blo�od�pres�su�re�and�con�se�qu�ent�dec�re�a�se�in�left�at�ri�al�stretch�is�pro�bably
res�pon�sib�le�for�im�pro�ve�ment�in�PWD.
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ÖZET Gi�riş:�P�dal�ga�sü�re�si�ve�P�dal�ga�dis�per�si�yo�nu�nun�uza�ma�sı�nın�at�ri�yal�fib�ri�las�yon�için�ba�ğım�-
sız�ön�gör�dü�rü�cü�ol�duk�la�rı�gös�te�ril�miş�tir.�Sod�yum�nit�rop�rus�sid�(NIP)�ve�nit�rog�li�se�ri�nin�(NIT)�hi�per-
tan�sif�kriz�te�da�vi�sin�de�et�kin�ol�duk�la�rı�bir�çok�ça�lış�ma�da�gös�te�ril�miş�ol�ma�sı�na�kar�şın�bil�di�ği�miz
ka�da�rıy�la�hi�per�tan�sif�kri�zin�ve�te�da�vi�si�nin�PWD�üze�ri�ne�et�ki�si�araş�tı�rıl�ma�mış�tır.�Amaç:�Acil�üni�te�-
si�ne��hi�per�tan�sif�kriz�le�ge�len�has�ta�la�ra�in�tra�ve�nöz�ve�ri�len�NIP�ve�NIT�te�da�vi�le�ri�nin�P�dal�ga�dis�per�-
si�yo�nu�üze�ri�ne�olan�et�ki�si�ni�araş�tır�mak.�Ge�reç�ve�Yön�tem�ler: Hi�per�tan�sif�kriz�ile�acil�üni�te�si�ne
ka�bul�edi�len�37-75�yaş�la�rın�da�37�has�ta�ras�ge�le�NIP�ve�ya�NIT�ile�te�da�vi�edil�di�ler.�Kan�ba�sın�cı�ma�nu�-
el�bir�sfig�mo�ma�no�met�re�ile�15�da�ki�ka�ara�lık�lar�la�öl�çül�dü.�Elek�tro�kar�di�yog�ra�fik�ka�yıt�lar�te�da�vi�den
ön�ce�ve�kan�ba�sınç�la�rın�da�%20-25�azal�ma�sağ�lan�dık�tan�son�ra�alın�dı.�Bul�gu�lar:�Nit�rop�rus�sid�te�da�vi�si
ile�sis�to�lik/di�yas�to�lik�kan�ba�sın�cı�199.8� 16.8/119.2� 13.4�mmHg’dan�154.6� 11.790.8� 5.3�mmH�-
g’ya�(p<�0.001),�or�ta�la�ma�kan�ba�sın�cı�146.1� 12.5�mmH�g’dan�112.1� 5.4�mmH�g’ya�(p<0.001),�Pmax
108.9� 11.0�msn’den�96.8� 12.0�msn’ye�(p=�0.001),�PWD�68.4� 16.8�msn’den�54.7� 11.7�msn’ye
(p<0.001),�nit�rog�li�se�rin�te�da�vi�si�ile�sis�to�lik/di�yas�to�lik�kan�ba�sın�cı�196.418/114.7� 9.5�mmHg’den
159.8  92.3� 7.1�mmH�g’ye�(p<�0.001),�or�ta�la�ma�kan�ba�sın�cı�141.9� 10.4�mmH�g’dan�114.8�
7.6 mmH�g’ya�(p<�0.001),�Pmax�108.3� 12.5�msn’den�97.8� 11.1�msn’ye�(p<�0.001),�PWD�67.8� 16.6
msn’den�59.4� 10.0�msn’ye�(p=�0.039)�düş�tü.�So�nuç�lar:�Hi�per�tan�sif�kriz�has�ta�la�rı�nın�NIP�ve�ya�NIT
ile�te�da�vi�edil�me�siy�le�Pmax�ve�PWD�kı�sal�mak�ta�dır.�Kan�ba�sın�cı�nın�azal�ma�sı�ve�ta�kip�eden�sol�at�ri�-
yal�ge�ri�li�min�azal�ma�sı�PWD�de�ki�dü�zel�me�den�so�rum�lu�ola�bi�lir.�

Anah�tar�Ke�li�me�ler: Acil�tedavi,�hipertansiyon,�nitrogliserin,�sodyum�nitroprussid�
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wa�ve� dis�per�si�on� (PWD),� des�cri�bed� as� the
dif�fe�ren�ce�bet�we�en�ma�xi�mum�P�wa�ve�du�ra�-
ti�on�(P�max)�and�mi�ni�mum�P�wa�ve�du�ra�ti�on

(P�min),�has�be�en�ac�cep�ted�as�a�pre�dic�tor�for�at�ri�al
fib�ril�la�ti�on�(AF)�in�hyper�ten�si�on1,2 and�so�me�ot�her
car�di�ac�di�se�a�ses.1,3-7

Hyper�ten�si�ve�cri�sis�is�de�fi�ned�as�a�se�ve�re�ele�-
va�ti�on�in�blo�od�pres�su�re,�ge�ne�rally�a�systo�lic�blo�od
pres�su�re�gre�a�ter�than�180 mmHg�and/or�a�di�as�to�lic
blo�od� pres�su�re� gre�a�ter� than� 120� to� 130�mmHg.
Hyper�ten�si�ve�cri�ses�oc�cur�less�than�1%�of�pa�ti�ents
with�hyper�ten�si�on�and�di�as�to�lic�blo�od�pres�su�re�is
ge�ne�rally�abo�ve�120�to�130�mmHg.8�Alt�ho�ugh�the
hyper�ten�si�ve�cri�sis�is�a�fre�qu�ently�se�en�prob�lem�in
the�emer�gency�de�part�ments,�ef�fect�of�tre�at�ment�of
hyper�ten�si�ve� cri�sis� on� P�wa�ve� dis�per�si�on� is� not
known.9,10

So�di�um�nit�rop�rus�si�de�(NIP)�and�nit�rogl�yce�rin
(NIT)�are�among�the�fre�qu�ently�se�lec�ted�agents�for
acu�te�re�duc�ti�on�of�blo�od�pres�su�re.�Nit�rop�rus�si�de�is
very�po�tent�ar�te�ri�o�lar�va�so�di�la�tor,�with�an�al�most
ins�tan�ta�ne�o�us�on�set�and�with�dra�wal�of�ac�ti�on�that
al�lows�mi�nu�te-by-mi�nu�te�tit�ra�ti�on.�Alt�ho�ugh�nit�-
ra�tes�are�pre�do�mi�nantly�con�si�de�red�for�ve�no�di�lata�-
ti�on,�hig�her�do�ses�pro�du�ce�ar�te�ri�al�di�la�ta�ti�on�and
the�re�fo�re�re�du�ce�syste�mic�vas�cu�lar�re�sis�tan�ce�and
ven�tri�cu�lar�im�pe�dan�ce.�Ho�we�ver,�the�blo�od�pres-
su�re�res�pon�se�to�NIT�is�not�as�pre�dic�tab�le�as�with
NIP.10-12�Alt�ho�ugh�many�cli�ni�cal�tri�als�ha�ve�de�mon-
s�tra�ted�the�ef�fec�ti�ve�ness�of�NIP�and�NIT�for�the�tre�-
at�ment�of�hyper�ten�si�ve�cri�sis,�to�our�know�led�ge,
the�re�are�no�da�ta�ava�i�lab�le�con�cer�ning�the�ir�ef�fec�-
ti�ve�ness�on P�wa�ve�dis�per�si�on�at�hyper�ten�si�ve�cri-
sis.

The�re�fo�re,�the�ob�jec�ti�ve�of�this�study�was�to
eva�lu�a�te�PWD�du�ring�hyper�ten�si�ve�cri�sis�and�to
com�pa�re�the�out�co�mes�of�in�tra�ve�no�us�NIP�and�NIT
tre�at�ments�on�PWD.�

MATERIAL AND MET HODS

Study�gro�up:�The�study�group�inc�lu�ded�37�pa�ti�ents
ad�mit�ted�to�our�emer�gency�de�part�ment�with�hy-
per�ten�si�ve�ur�gency.�All�the�pa�ti�ents�we�re�jud�ged�to
ha�ve�es�sen�ti�al�hyper�ten�si�on�on�the�ba�sis�of�his�tory,
physi�cal�exa�mi�na�ti�on�and�la�bo�ra�tory�fin�dings.�The

hyper�ten�si�ve�ur�gency�was�de�fi�ned�as�a�se�ve�re�ele�-
va�ti�on�in�blo�od�pres�su�re�(a�systo�lic�blo�od�pres�su�re
gre�a�ter�than�180�mmHg�and/or�a�di�as�to�lic�blo�od
pres�su�re�gre�a�ter�than�120�to�130�mmHg)�wit�ho�ut
evi�den�ce�of�prog�res�si�ve� end-or�gan�de�te�ri�o�ra�ti�on
such�as�co�ro�nary�isc�he�mi�a,�stro�ke�and�acu�te�re�nal
fa�i�lu�re.�All�pa�ti�ents�we�re�he�mody�na�mi�cally�stab�le
and�in�nor�mal�si�nus�rhythm.

The�pa�ti�ents�we�re�ran�domly�as�sig�ned�to�tre�at�-
ment�with�NIT�or�NIP.�All�pa�ti�ents�ga�ve�writ�ten
in�for�med�con�sent�for�the�study,�which�had�be�en
ap�pro�ved�by�the�hos�pi�tal�et�hi�cal�com�mit�te�e.

Blo�od�pres�su�re�me�a�su�re�ments:�He�art�ra�te,�sys-
to�lic�blo�od�pres�su�re�and�di�as�to�lic�blo�od�pres�su�re
we�re�me�a�su�red�with�the�pa�ti�ent�in�a�sit�ting�po�si�ti�-
on.�Blo�od�pres�su�re�was�me�a�su�red�from�both�arms
with�a�ma�nu�al�sphygmo�ma�no�me�ter.�If�a�dif�fe�ren�ce
in�blo�od�pres�su�re�was�de�tec�ted�bet�we�en�two�arms
(>5�mmHg� for� di�as�to�lic� blo�od� pres�su�re� and� >10
mmHg�for�systo�lic�blo�od�pres�su�re),�the�arm�with
the�hig�hest�blo�od�pres�su�re�was�used�for�sub�se�qu�ent
me�a�su�re�ments.�Systo�lic�blo�od�pres�su�re�and�di�as�to�-
lic�blo�od�pres�su�re�we�re�re�cor�ded�at�Ko�rot�koff�pha�-
ses�I�and�V.Blo�od�pres�su�re�was�ta�ken�two�ti�mes�in
every� me�a�su�re�ment.� The� ave�ra�ge� of� two� blo�od
pres�su�res�was�re�por�ted.�Blo�od�pres�su�res�we�re�me�-
a�su�red�at�15�mi�nu�te�in�ter�vals�af�ter�ini�ti�a�ti�on�of�tre-
at�ment.

Elec�tro�car�di�og�rap�hic�eva�lu�a�ti�on:�ECGs�we�re
ob�ta�i�ned�from�all�pa�ti�ents�at�10�mm/mV amp�li�tu�de
and� spe�ed�of� 50�mm/sec�with�12� le�ad� at� res�ting
(Mar�qu�et�te�Ca�se�Hel�li�ge�Me�di�cal�System,�Car�di�os�-
mart,�Hel�li�ge�Ins�tru�ment�Com�pany,�Fre�i�burg,�Ger-
many).�The�me�a�su�re�ments�of�the�P�wa�ve�du�ra�ti�ons
we�re�per�for�med�ma�nu�ally�by�two�in�ves�ti�ga�tors�wit�-
ho�ut�know�led�ge�of�pa�ti�ent�as�sign�ment�using�ca�li�-
pers�and�mag�nif�ying�lens.��P�wa�ve�du�ra�ti�on;�the
on�set�of�P-wa�ve�was�de�fi�ned�as�the�junc�ti�on�bet�-
we�en�the�iso�e�lec�tric�li�ne�and�the�be�gin�ning�of�P-
wa�ve�def�lec�ti�on�and� the�off�set�of�P-wa�ve�as� the
junc�ti�on�bet�we�en�the�end�of�P-wa�ve�def�lec�ti�on�and
the�iso�e�lec�tric�li�ne.�P-�wa�ve�dis�per�si�on�was�cal�cu�-
la�ted�as�the�dif�fe�ren�ce�bet�we�en�the�lon�gest�and�the
shor�test�me�a�su�red�P-wa�ve�du�ra�ti�ons.

Drug�ad�mi�nis�tra�ti�on:�Pa�ti�ents�we�re�ran�do�mi�-
zed�to�re�ce�i�ve�an�in�fu�si�on�of�NIT�or�NIP.�Af�ter�the
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first�elec�tro�car�di�og�rap�hic�exa�mi�na�ti�on,�NIT�was�in-
fu�sed�at�a�star�ting�do�se�of�10�g/min�or�NIP�was�in-
fu�sed� at� 0.25� g/kg/min.� The� in�fu�si�on� ra�te� was
in�cre�a�sed�with�clo�se�blo�od�pres�su�re�mo�ni�to�ring�and
ad�jus�ted�to�dec�re�a�se�me�an�ar�te�ri�al�pres�su�re�by�25%.
This�blo�od�pres�su�re�re�duc�ti�on�was�ob�ta�i�ned�wit�hin
two�ho�urs�in�all�pa�ti�ents.�The�ma�xi�mum�do�se�was
1�g/kg/min�for�NIP�and�50�g/min�for�NIT.�Af�ter
post-tre�at�ment�elec�tro�car�di�og�raphy,�the�drug�in�fu�-
si�on� was� stop�ped� and� tre�at�ment� was� con�ti�nu�ed
with�pro�per�oral�an�tihy�per�ten�si�ve�agents.

Sta�tis�ti�cal�analy�sis: An�SPSS�pac�ka�ge�(ver�si�on
10.0)�was�used�for�sta�tis�ti�cal�analy�sis.�All�da�ta�we�-
re�ex�pres�sed�as�me�an� stan�dard�de�vi�a�ti�on.�Dif�fe�-
ren�ces� in� me�an� va�lu�es� bet�we�en� gro�ups� we�re
as�ses�sed�using�the�Stu�dent�t�test�and�for�va�ri�ab�les
wit�ho�ut�nor�mal�dis�tri�bu�ti�on�with�Mann-Whit�ney’s
U-test�and�Chi-squ�a�re�test�for�qu�a�li�ta�ti�ve�va�ri�ab�les.
The�chan�ges�of�pa�ra�me�ters�af�ter�tre�at�ment�we�re

com�pa�red�with�pa�i�red�t-tests.�A�two-ta�i�led�p-va�lu�e
of�less�than�0.05�was�con�si�de�red�sig�ni�fi�cant.�

RE SULTS

Ba�se�li�ne�cha�rac�te�ris�tics�of�pa�ti�ents�were�gi�ven�in
Tab�le�1.�The�re�we�re�no�dif�fe�ren�ces�bet�we�en�two
gro�ups�in�ba�se�li�ne�de�mog�rap�hic�and�elec�tro�car�di�-
og�rap�hic�pa�ra�me�ters�(Pmax,�Pmin�and�PWD).�The
drugs�we�re�well�to�le�ra�ted�and�no�pa�ti�ent�ex�pe�ri�en�-
ced�sig�ni�fi�cant�si�de�ef�fects.

He�art�ra�te,�systo�lic�and�di�as�to�lic�blo�od�pres�su�-
re,�and�elec�tro�car�di�og�rap�hic�pa�ra�me�ters�were�sum-
ma�ri�zed� in� Tab�le� 2.� Both� with� NIP� and� NIT
tre�at�ments� systo�lic/di�as�to�lic� blo�od� pres�su�res
(199.816.8/� 119.213.4� mmHg� to� 154.6 -

90.8   mmHg,�p<0.001�vs.�196.418/114.79.5
mmHg� to� 159.8  92.3  mmHg,� p<0.001),
me�an�ar�te�ri�al�pres�su�re�(MAP)�(146.1    mmHg
to� 112.1   mmHg,� p<0.001� vs.� 141.9 

Nitroprusside (n=19 ) Nitroglycerin (n=18 ) P

Age (years) 57.212.0 57.09.6 0.974

Gender (Male/Female) 13/6 12/6 1.0

Therapy and duration of hypertension (years) 5.64.1 5.96.7 0.842

Heart rate (bpm) 74.611.2 79.612.1 0.203

Systolic blood pressure (mmHg) 199.8 196.418.0 0.555

Diastolic blood pressure (mmHg) 119.213.4 114.79.5 0.249

Mean arterial pressure (mmHg) 146.112.5 141.9 0.285

P wave minimum (msec) 40.513.9 38.94.7 0.904

P wave maximum (msec) 108.911.0 108.312.5 0.875

P wave dispersion (msec) 68.416.8 67.816.6 0.907

TABLE 1: Baseline characteristics of patients.

Nitroprusside Nitroglycerin

Before After P Before After P

Heart rate (bpm) 74.611.2 79.2 0.061 79.6 12.1 78.6 0.402

Systolic BP (mmHg) 199.8 154.6 <0.001 196.4 18 159.8 <0.001

Diastolic BP (mmHg) 119.213.4 90.8 <0.001 114.7 9.5 92.3 <0.001

MAP (mmHg) 146.1 112.1 <0.001 141.9 114.8 <0.001

P wave minimum (msec) 40.513.9 42.19.2 0.506 38.9.7 38.3 0.749

P wave maximum (msec) 108.911.0 96.812.0 0.001 108.312.5 97.811.1 0.001

P wave dispersion (msec) 68.416.8 54.711.7 <0.001 67.816.6 59.410.0 0.039

TABLE 2: Effects of NIP and NIT treatments on P wave duration parameters.

BP: blood pressure, MAP: mean arterial pressure.
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mmHg� to� 114.8   mmHg,� p<0.001),� Pmax
(108.911.0�msec� to�96.812.0�msec,�p=0.001�vs.
108.312.5�msec�to�97.811.1�msec,�p<0.001)�and
PWD�(68.416.8�msec�to�54.711.7�msec,�p<0.001
vs.�67.816.6�msec�to�59.410.0�msec,�p=0.039)�we�-
re�dec�re�a�sed.�No�sig�ni�fi�cant�chan�ges�we�re�ob�ser�ved
in�he�art�ra�te�in�both�gro�ups.�Pmin�was�not�sta�tis�ti�-
cally�af�fec�ted�by�the�se�agents.��The�re�we�re�no�sig�ni�f-
i�cant�dif�fe�ren�ces�bet�we�en�NIT�and�NIP�gro�ups�in
res�pect�to�af�ter�tre�at�ment�va�lu�es�of�blo�od�pres�su�res
and�P�wa�ve�va�lu�es�(p>�0.05�for�all�com�pa�ri�sons).

DIS CUS SI ON

It�was�de�mons�tra�ted�that�both�NIT�and�NIP�the�ra�-
pi�es�sig�ni�fi�cantly�dec�re�a�sed�blo�od�pres�su�re�and�im-
pro�ved�P�wa�ve�dis�per�si�on�pa�ra�me�ters�in�pa�ti�ents
with�hyper�ten�si�ve�ur�gency�in�this�study.�Ho�we�ver,
no� dif�fe�ren�ces� we�re� ob�ser�ved� bet�we�en� the� two
agents.�

Hyper�ten�si�on�is�one�of�the�most�com�mon�ca�-
u�ses�of�AF. Myo�car�di�al�fib�ro�sis�and im�pa�ir�ment�in
left�ven�tric�le�comp�li�an�ce�and�re�la�xa�ti�on�ca�u�sed�by
hyper�ten�si�on� re�sult� in� elec�troph�ysi�o�lo�gi�cal� and
struc�tu�ral�he�te�ro�ge�ne�sis�of�at�ri�al�myo�car�di�um�vi�a
in�cre�a�sing�in�tra-at�ri�al�pres�su�re,�di�a�me�ter�of�left�at�-
ri�um�and�at�ri�al�hyper�trophy.�The�se�morp�ho�lo�gi�cal
chan�ges�oc�cur�red�in�left�at�ri�um�ca�u�se�de�ve�lop�ment
of�non-ho�mo�ge�ne�o�us�fib�ro�sis�of�left�at�ri�al�wall,�al-
te�ra�ti�on�of�ge�o�metry�of�at�ri�al�fib�rils,�in�ho�mo�ge�ne�-
o�us�and� isot�ro�pic�pro�pa�ga�ti�on�of� si�nus� im�pul�ses,
which�are�con�si�de�red�to�play�a�ma�jor�ro�le�at�on�set
of�at�ri�al�re-entry.�The�se�chan�ges�are�ref�lec�ted�as�an
in�cre�a�se� in� the� length� of� PWD� on� ECG� re�cor�-
ding.1-4�

P�wa�ve�dis�per�si�on��is�fre�qu�ently�in�cre�a�sed�in
hyper�ten�si�ve�pa�ti�ents. Cur�rently�it�has�be�en�re�por�-
ted�that�P-wa�ve�dis�per�si�on�is�a�non-in�va�si�ve�pre-
dic�tor�for�es�ti�ma�ti�on�of�at�ri�al�fib�ril�la�ti�on�risk�with
12�le�ad�ECG�re�cor�ding.13,14 Thus,�any�im�pro�ve�ment
in�tre�at�ment�of�hyper�ten�si�on�is�an�im�por�tant�go�al
for�tre�at�ment�of�P�wa�ve�dis�per�si�on�by�cor�rec�ting
at�ri�al�con�duc�ti�on�and�con�se�qu�ently�AF.�Stafford�et
al.15 and�Steinberg�et�al.16 ha�ve�de�mons�tra�ted�that�P
wa�ve�dis�per�si�on�can�be�cor�rec�ted�by�im�pro�ving�the
im�pa�ir�ment�in�at�ri�al�con�duc�ti�on�using�drug�the�rapy
in�chro�nic�hyper�ten�si�ve�pa�ti�ents.�Si�mi�larly,�Song�et

al.17�fo�und�a�sig�ni�fi�cant�cor�re�la�ti�on�bet�we�en�ave�ra�-
ge�P�wa�ve�du�ra�ti�on�and�amo�unt�of�di�u�re�sis.�It�was
spe�cu�la�ted�that�the�re�duc�ti�on�in�P�wa�ve�du�ra�ti�on
was� ca�u�sed� by� the� re�duc�ti�on� of� pre�lo�ad� in� this
study.�Ho�we�ver,�the�re�is�no�study�eva�lu�a�ting�the
sud�den�chan�ges�that�may�oc�cur�af�ter�acu�te�tre�at�-
ment�of�hyper�ten�si�ve�cri�sis�on�PWD�in�li�te�ra�tu�re.�

Hyper�ten�si�ve�cri�sis�is�re�la�ti�vely�ra�re�and�de�fi�-
ned�as�such�only�when�the�re�is�an�im�me�di�a�te�thre�-
at�to�the�in�teg�rity�of�car�di�o�vas�cu�lar�system.�Pa�ti�ents
with�hyper�ten�si�ve�cri�sis�re�qu�i�re�an�im�me�di�a�te�re-
duc�ti�on�in�blo�od�pres�su�re�to�avo�id�furt�her�end-or�-
gan�da�ma�ge�by�me�ans�of�in�tra�ve�no�us�the�rapy�in�an
in�ten�si�ve�ca�re�set�ting.�Furt�her�mo�re,�the�ma�in�te�-
nan�ce�of�si�nus�rhythm�and�at�ri�al�con�trac�ti�ons�is�so
im�por�tant�for�the�sta�bi�lity�of�car�di�ac�out�put�du�e�to
in�cre�a�sed�end-di�as�to�lic�pres�su�re� in�hyper�ten�si�ve
cri�sis.�If�at�ri�al�fib�ril�la�ti�on�oc�curs,�the�loss�of�at�ri�al
con�trac�ti�on,�which�is�res�pon�sib�le�for�up�to�40%�of
at�ri�al�out�put,�wor�sens�pa�ti�ent’s�cli�nic.�Thus,�ra�pid
in�ter�ven�ti�ons�are�cru�ci�al�to�pre�vent�di�as�to�lic�he�art
fa�i�lu�re�and�end-or�gan�da�ma�ge�in�hyper�ten�si�ve�ur-
gency�set�tings.�In�the�light�of�this�in�for�ma�ti�on,�we
ai�med�to�exa�mi�ne�PWD,�a�pre�dic�tor�of�AF�de�ve�-
lop�ment,�du�ring�and�af�ter�tre�at�ment�of�hyper�ten�si�-
ve�cri�sis.�Af�ter�the�ac�hi�e�ve�ment�of�blo�od�pres�su�re
re�duc�ti�on�PWD�dec�re�a�sed�with�both�NIP�and�NIT
tre�at�ments�(P<0.01).����

The�ma�jor�he�mody�na�mic�ef�fect�of�nit�ra�tes�is
to�evo�ke�a�re�duc�ti�on�in�ven�tri�cu�lar�fil�ling�pres�su�re
and�vo�lu�me�by�in�cre�a�sing�ve�no�us�ca�pa�ci�tan�ce�thro�-
ugh�ve�no�di�lata�ti�on.�Alt�ho�ugh�the�se�agents�are�pre-
do�mi�nantly�con�si�de�red�for�ve�no�di�lata�ti�on,�hig�her
do�ses�of�nit�ra�tes�pro�du�ce�ar�te�ri�al�di�la�ta�ti�on�and�the�-
re�fo�re�re�du�ce�syste�mic�vas�cu�lar�re�sis�tan�ce�and�ven-
tri�cu�lar�im�pe�dan�ce.�NIP�is�al�so�a�po�wer�ful�ve�no�us
and�ar�te�ri�al�va�so�di�la�tor�with�po�tent�af�ter�lo�ad�re�du�-
cing�pro�per�ti�es.�As�with�NIT,�NIP�ca�u�ses�pre�lo�ad
re�duc�ti�on,� di�mi�nis�hing� he�igh�te�ned� ve�no�us� to�ne
and�in�cre�a�sing�ve�no�us�ca�pa�ci�tan�ce.17��

The�re�duc�ti�on�of�P�wa�ve�dis�per�si�on�vi�a�drugs
can�be�exp�la�i�ned�by�im�pro�ve�ment�of�in�tra-at�ri�al
con�duc�ti�on,�which�was�un�der�pres�su�re�of�he�mody�-
na�mic�chan�ges� re�sul�ted� from�acu�tely�dec�re�a�sing
ten�si�on. Sup�por�ting�our�da�ta,�Villani�et�al.18 re�por�-
ted�that�the�re�we�re�sig�ni�fi�cant�re�duc�ti�ons�in�both
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pul�mo�nary�ca�pil�lary�wed�ge�pres�su�re�and�P�wa�ve
du�ra�ti�on�by�ad�mi�nis�tra�ti�on�of�NIT�and�the�sig�nal-
ave�ra�ge�P�wa�ve�du�ra�ti�on�was�mo�re�clo�sely�re�la�ted
to�left�at�ri�al�pres�su�re�than�left�at�ri�al�di�a�me�ter.�The
re�sults�of�Villani�et�al.18 and�our�fin�dings�sug�gest
that�at�ri�al�stretch�and�in�cre�a�sed�at�ri�al�pres�su�re�co�-
uld�be�res�pon�sib�le�for�in�cre�a�sed�P�wa�ve�du�ra�ti�on,
which�sug�gest�that�at�ri�al�stretch�is�a�fac�tor�in�at�ri�-
al�fib�ril�la�ti�on.�

Yıldırır�et�al.19 and�our�previous�study7 with
the�se�drugs�has�al�so�sho�wed�the�sig�ni�fi�cant�im�pro�-
ve�ment�in�di�as�to�lic�dysfunc�ti�on�pa�ra�me�ters�with
sud�den�dec�re�a�se�in�pres�su�re.�The�ad�mi�nis�tra�ti�on
of�the�se�drugs�to�pa�ti�ents�with�hyper�ten�si�ve�ur-
gency�may�dec�re�a�se� the�blo�od�pres�su�re�and�LA
strech�and�con�se�qu�ently�im�pro�ve�di�as�to�lic�func�ti�-

on�and�pro�lon�ge�P�wa�ve�du�ra�ti�on�and�dis�per�si�on
as�se�en�in�the�pre�sent�study.���

CONC LU SION

This�study�has�shown�that�PWD�was�in�cre�a�sed�du�-
ring�hyper�ten�si�ve�cri�sis�and�both�NIP�and�NIT�tre�-
at�ments� sig�ni�fi�cantly� im�pro�ved� PWD,� but� no
dif�fe�ren�ces�we�re�ob�ser�ved�bet�we�en�two�agents.�Re-
duc�ti�on�of�blo�od�pres�su�re�and�con�se�qu�ent�dec�re�a�-
se� in� LA� stretch� is� pro�bably� res�pon�sib�le� for
im�pro�ve�ment�in�P�wa�ve�dis�per�si�on.�
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