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MEASUREMENT OF BLOOD PRESSURE
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ARTERIAL BLOOD PRESSURE :

DEFINITION :

“ Arterial blood pressure can be defined as the lateral pressure exerted by the

moving column of blood aqgainst the walls of the arteries.

Arterial blood pressure is expressed in four different terms:
When the heart pumps blood through

° 1. Systolic blood pressure the arteries, the blood puts pressure on the
artery walls. This is known as blood pressure.

o 2. Diastolic blood pressure ~—
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° 3. Pulse pressure

- 4, Mean arterial blood pressure. e,
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Significance of blood pressure :

&It ensures the blood flow to various organs

<Plays an important role in exchange of nutrients and gases across the
capillaries

< Blood pressure plays an important role in the formation of urine
¢Essential in the formation of lymph.

< Systemic arterial blood pressure
= cardiac output * total peripheral resistance

NORMAL PREHYPERTENSION HYPERTENSION

VESSEL

1 e 5 2




@¢Intra-ventricular BP -for ejection of blood (stroke volume).

8 Prossure exerted |,
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< Systemic arterial BP -for blood flow to tissues (tissue perfusion

©®Capillary hydrostatic BP -for filtration (tissue fluid formation).

< Systemic venous BP is important for blood flow back from the organs to
the heart (venous return)




SYSTOLIC BLOOD PRESSURE

DEFINITION :

¢ systolic blood pressure or SBP is defined as the maximum pressure
exerted in the arteries during the systole of the heart.

The normal systolic pressure : 120 mmHg (110 mmHg to 140 mmHg)




DIASTOLIC BLOOD PRESSURE :

DEFINITION :

< Diastolic blood pressure or DBP is defined as the minimum pressure
exerted in the arteries during the diastole of the heart.

©Normal diastolic pressure : 80 mmHg (60mmHg to SOmmHg )




PULSE PRESSURE (P.P)

©* Pulse pressure is defined as the difference between the
systolic and the diastolic pressure “

The normal pulse pressure is usually about 40
mmHg(120-80=40 mmHg )




MEAN ARTERIAL PRESSURE :

< Mean arterial pressure is the average pressure existing in the arteries.

It is no the arithmetic mean of systolic and diastolic pressures.
#It is the diastolic pressure plus 1/3™ of pulse pressure.
< Normal mean arterial pressure : 93mmHg (80+13=93mmHg)
®Formula to calculate the mean arterial pressure is
MAP= DIASTOLIC PRESSURE =1/3®° OF PULSE PRESSURE
= 80+40 / 3 = 93.3 mmHg




BLOOD PRESSURE

—r Is the pressure exerted by circulating
Lungs blood upon the walls of blood vessels

Measures the amount of

SYSTOLIC PRESSURE y Pressure in your arteries

| during the contraction of
‘ your heart muscle

t Hoart

:;‘;vsv.gm oxaried Alterioie and
bicod cagdiarms (bocy
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NORMAL PREHYPERTENSION HYPERTENSION

BLOOD VESSEL

Measures the pressure

DIASTOLIC PRESSURE === inyour blood vessels

when your heart rests
between beats

ARIATIONS IN BLOOD PRESSURE .
-




Physiologic variations in blood
pressure:

AGE : BLOOD PRESURE CHART BY AGE
Age Min Normal Max
1 to 12 months 75/50 90/60 110/75
1to 5 years 80/55 95/65 110/79
6 to 13 years 90/60 105/70 115/80
14 to 19 years 105/73 Nn7/77 120/81
20 to 24 years 108/75 120/79 132/83
25 to 29 years 109/76 121/80 133/84
30 to 34 years 110/77 122/81 134/85
35 to 39 years 111/78 123/82 135/86
40 to 44 years 1n2/79 125/83 137/87
45 to 49 years 115/80 127/84 138/88
50 to 54 years 116/81 129/85 142/89
55 to 59 years 118/82 131/86 144/90
60 to 64 years 121/83 134/87 147/91




A. SEX:

< In females, upto the period of menopause ,arterial pressure is SmmHg
less than the males . Post menopause the BP becomes same as that of the
men.

B) CIRCADIAN VARIATON (DIURAL VARIATION):

<In the early morning the bp is the slightly low and it gradually increases
and reaches the maximum by noon.

C)EFFECT OF GRAVITY :

< When erect BP in any vessel varies in relation to the vertical distance from the heart
level.




Increased transient during physical stress, mental stress, emotion excitement.
D) Body built: BP is more in an obese person
E) after meals: the BP is increased for a few hours after meals.

F) During sleep: the BP is reduced upto 15 to 20mmHg during sleep.

G) Emotional conditions and exercises : increased BP.




Increment in venous pressure

due to gravity (mm Hg)
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Effect of Gravity

Pressure In large artery in the
foot 105 cm below the heart =
[0.77 mmHg/cm x 105 cm = 80
mm Hg)| +

100 mm Hg (Mean ABP at heart
level)

= 180 mm Hg

Pressure in vein in the foot 105
cm below the heart = [0.77
mmHg/cm x 105 cm = 80 mm

Hg)] +
4 mm Hg (right atrial pressure)

= 84 mm Hg




incrament in venous pressurt

due 1o gravity (mm Hg)
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« Gravity

n an upright position, BP
in the arteries below the
neart level is increased,
and that in the arteries
above the heart level is
decreased by 0.77 mm Hg
for each cm of vertical
distance below or above
the heart.

Thus, routine
measurement of BP
should be performed with
the artery at the heart
level.




TABLE 103.1: Local factors determining arterig
blood pressure
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. Cardiac output
. Heart rate

. Peripheral resistance
. Blood volume

. Venous return

. Velocity of blood flow =
Viscosity of blood g
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| Arterial blood pressure is
' directly proportional to

' Arterial blood pressure is
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BLOOD PRESSURE REGULATION :
#SHORT TERM REGULATION/NERVOUS MECHANISM (seconds to

0 BARORECEPTOR MECHANISM/SINOAORTIC MECH
0 CHEMORECEPTOR MECHANISM
0 VASOMOTOR CENTER MECHANISM /CNS ISCHEMIC RESPONSE

<INTERMEDIATE TERM REGULATION ( minutes to hours)

o STRESS RELAXATION
o CAPILLARY FLUID SHIFT MECHANISM
o RENIN ANGIOTENSIN MECHANISM




<LONG TERM REGULATION (days to years)

QRENIN-ANGIOTENSIN-ALDOSTERONE MECHANISM
QRENAL BODY FLUID MECHANISM

SHORMONAL MECHANISM

SLOCAL MECHANISM




‘REGULATION OF BLOOD PRESSURE
‘NERVOUS MECHANISM

BY VASOMOTOR CENTER AND IMPULSES FROM THE PERIPHERY

‘RENAL MECHANISM
*BY REGULATION OF ECF VOLUME AND RENIN-ANGIOTENSIN MECHANISM

‘HORMONAL MECHANISM
‘BY THE HORMONES CAUSING VASOCONSTRICTION AND DILATION

‘LOCAL MECHANISM
‘BY LOCAL VASOCONSTRICTORS AND VASODILATORS

- MEDICAL PHYSIOLOGY

- BY SEMBULINGAM




VOUS SYSTEM ME .

»The nervous regulation is rapid among all the mechanisms involved in the regulation of
arterial blood pressure

» when the blood pressure is altered the nervous system brings the pressure back to normal
within few minutes.

» although the nervous system is quick in action, it operates only for a short period and

then it adapts to the new pressure. Hence the term short term regulation.

»This mechanism operates through the vasomotor system.




OMOT¢ ME :

% Reduced blood flow to VMC causes its ischemia.

% which causes stimulation VMC causing increase in heart rate and
peripheral resistance.

% Net effect, causes increase or rise in blood pressure.




VASOMOTOR SYSTEM :

The vasomotor system includes thre CNS Ischemic Response
components : Severe decrease blocd flow 1o brain

1. Vasomotor center

. Cerebral hypoxia
2. Vasoconstrictor fibers

3. Vasodilator fibers

Vasomotor center stimulated - causes powerful
vasoconstriction
{ INCREASE SYMPATHETIC DISCHARGE ~ Norepinephrine)

Increase blood pressure & blood flow




OMOT( :

The vasomotor center is bilaterally situated in the reticular formation of
medulla oblongata and the lower part of the pons

This consists of three areas :
A. Vasoconstrictor area
B. Vasodilator area

C. Sensory area




BARORECEPTORS :

< Baroreceptors are the receptors, which give response to change in blood
pressure. Baroreceptors are also called presso-receptors.

< Baroreceptors are situated in the carotid sinus and the wall of the aorta.

< Baroreceptor mechanism is as follows:




QO Role of baroreceptors when blood pressure increases

Rise in B.P» activation of » impulses to nucleus

baroreceptors of tractus solitarius

nucleus of

Reduces vasomotor inhibition of tractus solitarius acts
tone « vasoconstrictor area on vasomotor center
excites vasodilator area

Redution in peripheral resistance Blood-
& Vasodilatation occur pressure
decreases

(force of contraction &
Cardiac output decrease)




CLlRole of baro-receptors when blood pressure

decreases
When blood pressure falls below - ‘Carovtid sinus and aortic arch
normal receptor potential
Cardiovascular center _ $Rate of firing in afferent nerves
4 Sympathetic cardiac nerve activity tHeart rate
and and
4 sympathetic vasoconstrictor nerve activity - "‘stroke volume
and and
{parasympathetic nerve activity arteriolar and venous

vasoconstriction

fCardiac output

Blood pressure increased _
and
toward normal

ttotal peripheral resistance
—




1 |
a : d pressure
Increase in blood pressure J ol ——

Bradycardia anq
reduction in cardiac Outpuyt

Decrease in vasomotor

Impulses via IX and X tolne
cranial nerves

Stimulaﬁon] A
I

Dilatation of blood vessels
Baroreceptors

Increase in vagal tone

Inhibition of Stimulation of
vasoconstrictor area i vasodilator =23

: +

—»  Nucleus of tractus solitarius

e TR P

S ——

FIGURE 103.3: Regulation of blood pressure by baroreceptor mechanism




Chemoreceptors :

»Chemoreceptors are those receptors giving response to change in chemical constituents of
blood. Peripheral chemoreceptors influence the vaso-receptors.

»Situation :

» peripheral chemoreceptors are situated in the carotid body and aortic body
< Decrease in BP reduces blood flow to chemoreceptors present in the carotid body and
arch of aorta.
< Reduced oxygen supply stimulates the chemoreceptor.

<% Stimulate VMC increasing the heart rate and peripheral resistance by vaso constriction

« Increase of blood pressure.




Chemoreceptor

= Chemosensitive cells that respond to changes in pCO, and
pO, and pH levels (Hydrogen ion).

S SO
E -

Stimulation of
vasomotor center
ac» 5T

@

T BP (speeding return of blood
to the heart and lungs)




Mechanism Of Action Of Vasomotor Center In
REGULATION OF BLOOD PRESSURE

Chemoreceptor Mechanisim

The Chemoreceptor Reflex

gy )
A @) ! Piring of glossopharyngeal nerve (afferent)
.J - ,,/ '! rng T VaERal mervye s Terre 1

Carotid body
chemoreceptors

Chemoreceptors'\\
in the medulla '

Sympatheltic
chain




Intermediate term requlation :

It takes a few minutes to few hours to activate and alter the blood pressure.

Stress relaxation

o Increased BP exerts a greater force on the walls of blood vessels.

o Stretching of the blood vessel initially causes contraction of the smooth
muscles followed by relaxation.

o Relaxation of the vessel wall causes decrease in the blood pressure.




Fluid shift mechanism :

o Increased BP increases hydrostatic pressure.
o This pushes fluid out of blood vessels into interstitial space.

o hence there is loss of fluid from blood vessels which reduces blood
volume.

o which in turn causes reduced venous return and hence decreases the
blood pressure.




RENIN ANGIOTENSIN MECHANIS]

©Also called as the renal mechanism for the regulation of blood pressure or
long term regulation of blood pressure :

- Reduced BP decreases blood flow to kidney.
o Causes juxta glomerular apparatus of kidney to produce Renin.

c Renin acts on plasma substrate, angiotensinogen, to form angiotensin I.
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HGURE 103.4: Regulation of blood pressure by renin-an




Renin-angiotensin-aldosterone system
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Hormonal mechanism :

Many hormones are involved in the regulation of blood pressure.

The hormones are listed below :

TABLE 103.2- MHorMmoness Imvolved in reguaiation

of arterial blood pressure

es which imnmcrease
arterial blood pr

Hormones which decrease
essure arterial blood pressure
: Adrenaline™

HOTITYOTY

: Nora-drenfaﬁne
3 ThyroxXi e~

1. Vasoactivve iNntestinal
A Addosterone

prolypeptide QVAL\=D ] )
2. BradykKinin

3
3. Prostaglandin
4. Histamine

5_ A cetyicholine

5 Wasopressin
B Angiotensin
§ ¥ Scerotonin

S. Atrial natriuretic preptide
7. Brain natriuretic peptide
: S. C-type Nnatriuretic peptide
“Adrenalimne and thyroxine IiIncrease systolic
decrease diastolic pressure.

pressure but




» Adrenaline is secreted by the adrenal medulla. It is also released by the sympathetic
postganglionic nerve endings.

» Adrenaline regulates the blood pressure by acting through heart and blood vessels.

» It increases the systolic pressure by increasing the force of contraction of the heart and
cardiac output, and decreases the diastolic pressure by reducing the total peripheral
resistance.

» It also acts as a vasoconstrictor that acts on the alpha receptors and also causes dilation
of the blood vessels through the beta 2 receptors.




Noradrenaline :

[INoradrenaline is also secreted by the adrenal medulla.
LIt is also secreted by the sympathetic postganglionic nerve endings

/It increases the diastolic pressure by due to its general vasoconstrictor effect. (it has stronger
effect on the blood vessels than on the heart )

It causes constriction through out the body hence called as the “ general vasoconstrictor”




THYROXINE :

»Thyroxine is secreted from the thyroid gland increases the systolic pressure but decreases
the diastolic pressure .

»It increases the systolic pressure by increasing the cardiac output.
‘Increased blood volume

‘Increased cardiac output

‘Increased systolic blood pressure

»Thyroxine also has an indirect effect on the diastolic pressure- large quantities of
metabolites are produced due to increased metabolic activity of thyroxine and these
metabolites causes vasodilation leading to decreased peripheral resistance.




Aldosterone :

&Secreted from the adrenal cortex.

%It causes retention of sodium and water thereby increasing the ecf fluid
volume and blood volume leading to the increase in blood pressure




Conti...

<Vasopressin : secreted by the postr pituitary has a potent action on the blood
vessels. It causes constriction of all the arteries which leads to increased
blood pressure

<Angiotensins : angiotensins 2, 3 and 4 causes constriction and increases the
BP.

< Serotinin :It also increases the blood pressure by vasoconstriction.




Hormones that decrease the
blood pressure :

[/Vasoactive intestinal polypeptide : VIP is secreted in the stomach and the
small intestine.

It is a vasodilator that causes dilation of the arteries and hence
decreases the blood pressure.

[IBradykinin : it is produced during the conditions like inflammation.
During such conditions an enzyme called kallikrein is activated.

This is a vasodilator and causes reduction in the blood pressure.




/Prostaglandins : vasodilator substance hence reduces the blood pressure.

/Histamine : secreted in the nerve endings of hypothalamus , it causes vasodilation and
hence reduces the blood pressure.

J/Acetylcholine :

JAtrial natriuretic peptides:

/Brain natriuretic peptides:

INatriuretic peptides C- type :




L ocal mechanism for the
requlation of blood pressure :

Local vasoconstrictors :

»In additions to the renal mechanism , nervous and hormonal some local substances also
regulate the blood pressure by two methods by vasoconstriction and by vasodilation.

»Local vasoconstrictor substances are derived from the vascular endothelium , they are
called as the endothelium-derived constricting factors (EDCF).

»*These produce endothelins ET1 ,ET2, ET3.

»These peptides act by activating the phospholipase which activates the thromboxane A2
and prostacyclin .

»These two substances together causes vasoconstriction and increases the BP.




Local vasodilators :

LOCAL YASODILATORS ARE OF TWO TYPES :

1. Vasodilators of metabolic origin- carbon-di-oxide , lactate ,H ions.

2. Vasodilators of endothelial origin —( NO) Its synthesis is stimulated by

acetylcholine and acts as a vasodilator and hence decreases the blood
pressure

3. Deficiency of which leads to constant vasoconstriction and
hypertension.




Measurement of blood pressure :

_1Blood pressure was first measured in a horse in 1733 by Stephen hales.

_ILater sir Poiseuille reduced the length of the tube used and also used mercury to balance
the column of blood.

JIn 1847 ,sir Ludwig placed a float on top of the mercury column and made it possible for
the recording of blood pressure.

_Initially called as the manometer later was said to be known as the sphygmomanometer.




BLOOD P IS USUALLY REC BY TWO METHODS :
1. DIRECT METHOD , ~ae
2. INDIRECT METHOD




Direct method :

“Direct method to measure the arterial blood pressure is employed only in
animals.

©The carotid artery is cannulated and connected to a mercury manometer.
By using a kymograph , the blood pressure can be recorded continuously
in the form of a graph.

©The cannula can also be connected to an electronic pressure transducer
which in turn is connected to a recording device like a polygraph to obtain
the recordings of the BP.




INDIRECT METHOD:

lIndirect method is commonly used to measure the arterial blood pressure in man.

JAPPARATUS :

IThe apparatus used to measure the blood pressure through this method is called as a
sphygmomanometer. It is used alongside a stethoscope.

JPRINCIPLE :

IWhen an external pressure is applied over the artery the blood flow through it is
obstructed and the pressure required to cause the occlusion of the blood flow indicates the
pressure inside the vessel.




Procedure of recording the BP:

< Brachial artery is usually chosen because of its convenience. The arm cuff
of the sphygmomanometer is tied around the upper arm , just above the
cubital fossa.

©The cuff should not be too tight or too loose.

< it is then connected to a sphygmomanometer and then the blood
pressure can be recorded by three different methods as follows :

1. Palpatory method
2. Auscultatory method
3. Oscillatory method




YPES O

Mercury -desk type

—

Aneroid stand
type

Aneroid desk type

SPHYGMOMANOME TEL

Non-mercury Digital
Mercuryv-stand type column type with L.CD
display

"

Non mercury
Twvpes of : Digital fully auto

sphygmomanometers with LCD display-
desk type

Aneroid palm type Aneroid gauge type




Palpatory Method (Rheographic Method)

. An occlusive cuff is placed on arm and inflated to P_,4 > SP. Then the
cuff is deflated gradually and the measurement of blood flow is
done

. The occlusive cuff should be of a correct size in order to transmit
the pressure to the artery evenly and thus to obtain accurate results

. A short cuff requires special attention in placement. Longer cuff
reduces this problem.

. The cuff should be placed at the heart level in order to minimize the
hydrostatic effects

s When the cuff is deflated, there is a palpable pulse in the wrist. P_, ¢
= BP
. Several measurements should be done as the respiration and
vasomotor waves modulate the blood pressure levels A ————r—
ADVANTAGES del Rive-Boced (15N96)
* The blood pressure can be measured in noisy
environment too
* Technique does not require much equipment
DISADVANTAGES
* Only the systolic pressure can be measured (not DP)

* The technique does not give accurate results for infants
and hypotensive patients

|
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Auscultatory method :

&It is the most accurate method to determine the arterial blood pressure.

% After determining the systolic pressure in the palpatory method, the pressure in the cuff is raised
by about 20mmHg above that level so that the brachial artery is occluded.

2»Now, the chest piece of the stethoscope is placed over the antecubital fossa and the arm cuff is
slowly deflated. While doing so a series of sounds are heard. These sounds are called as the
Korotkoff sounds, named after the person who discovered the sounds sir Korotkoff(1905).

& While reducing the pressure of while deflating the Korotkoff sounds have five phases :




Sphygmomanometer

column of mercury
indicating pressure |
N o mm Hg

'F R F R

No sounds
(artery is closed)

Sounds heard
(artery is opening
and closing)
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NoOo sounds
(artery is open)

inflatable
rubber cuff » : sounds are heard

with stethoscope

artery
air valve

squeezable bulb
inflates cuff with air




»First phase: while decreasing the pressure from the arm cuff, the occlusion of the artery is
relived and when the blood starts flowing through the artery , the first sound appears
suddenly.

»In a normal person it appears when the pressure is reduced to about 120mmHg. It is then
a clear tapping sound.

»Appearance of this tapping sound is referred to as the systolic pressure , when the
pressure is later reduced by around 10mmHg the sound becomes louder and clearer.

»Second phase : appearance of murmuring sound

»Following the clear taping sound ,a murmuring sound is heard when the pressure is
reduced further about 15mmHg.
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»Third phase —appearance of the gong sound.

»After the murmuring sound , a very clear and louder sound is heard. It is gong in type .It
is heard while reducing the pressure to about another 15mmHg.

»Fourth phase — appearance of a muffled sound

»Next to the gong type sound , a mild and muffled sound is heard when the pressure is
decreased further by SmmHg.

»Fifth phase- disappearance of the muffled sound :

»The muffling sound disappears. Disappearance of this sound indicates diastolic pressure.




Oscillatoru method :

Oscillometric Method

Pressure A B All oscillations will be
e Measures pressure waves SUhohY | recorded
e Can measure mean arterial - =B Tsf‘(j;:;?f;f;leztllse wave
pressure accu rately
DIA B An envelope will be re-

e Not as good of estimates
for systolic and diastolic : A o it i
pressure ; : point of the envelope

closed *  arteries * open time SYS and DIA are calcula-

. : ‘ : . ted with the help of an

algorithm.

corded

http:/tensoval.com/oscillometric-measurement-devices. php




Oscillometric Method

The intra-arterial pulsation is
transmitted via cuff to transducer
(e.g. piezo-electric)

The cuff pressure is deflated
either linearly or stepwise

- - - +— T v - <
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140 4
syswolic pressure ‘
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‘ " oscillation Ll Hg
20 - amplitude {2
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The arterial pressure oscillations

(which can be detected throughout the
measurement i.e. when Pcuff> SP and
P

cur= DP) are superimposed on the
cuff pressure

SP and DP are estimated from the amplitudes of the oscillation by using a

(proprietary) empirical algorithm.



Automatic blood pressure

instrument :

Pressure Ga=
cuff —  ~§

Type of Sound

Inference

No sound

Artery occluded

K-1 (clear tapping) Systolic Pressure

K-5 (sound ceases) Diastolic Pressure

Pressure MAP determined by analysis of

sensor

oscillometric pulse

¥

SBP and

Elsicstrlc;nlc ‘ DBP
S 4 estimated




Applied physiology of blood
pressure :

A. HYPERTENSION
B. HYPOTENSION




e

Blood Pressure Categories s

Association | Association.

SYSTOLIC mm Hg DIASTOLIC mm Hg

BLOOD PRESSURE CATEGORY

(upper number) (lower number)

NORMAL LESS THAN 120 and LESS THAN 80

ELEVATED 120 - 129 and LESS THAN 80

HIGH BLOOD PRESSURE

(HYPERTENSION) STAGE 1 130 - 139 or 80 - 89

HIGH BLOOD PRESSURE

(HYPERTENSION) STAGE 2 140 OR HIGHER 90 OR HIGHER

HYPERTENSIVE CRISIS
(consult your doctor immediately)

HIGHER THAN 180 and/or HIGHER THAN 120

©American Heart Association

heart.org/bplevels




TABLE 2: RECOMMENDED BLOOD PRESSURE
LEVELS

Category Systolic BP (mm Diastolic BP (mm
Hg) Hg)

Normal <120 <80
Prehypertension 120-139 80-89

Hypertension 140-159 90-99
stage 1

Hypertension =160 =100
stage 2

BP = blood pressure. Adapted from references 2 and 9.




Diagnosis of Hypertension

[Elevated BP Reading(s) — office, home or pharmacyj

=

Hypertension Visit 1

History, Physical Examination
and Diagnostic Tests

e

=d

BP _
=180/1 1;;>(Hypertensnon]

AOBP = 135/85 R 2 No l;lgg;rtensuon )
OBPM = 140/90 nnua easuremen
Recommended)
~
\s/ H OoOBPM: :
- - - -
. Hypertension Visit 2 >
Out of Office Assessment Altarnste. Metlhhod — = 140 SBP or = 90 DBP .
— ABPM (preferred) e e e e el * s
— HBPM Diagnostic Series (If ABPM or HBPM is not available) . ~
. Hypertension Visit 3 E
i == - .
e = 160 SBP or - -
v s oo bBP _>C Hypertension j E
- - - -
Hypertension Visit 2 White Coat Hypertension ° H
- - -
(Within 7 Month) NO If the average HBPM <135/85, E =< 1GOL100 ﬁ -
Daytime ABPM or HEPM =135/85 it is advisable to perform ABPM . -
249-hour ABPM =130/80 or repeat HBPM to confirm - Hypertension Visit 4-5 E
ke E 140 SBP :
= or N
E — 90 DBP — C Hypertension ) E
- -
C Hypertension ) No Hypertension E No Hypertension —
{Annual BP Measurement - < 140/90 —¥ | (Annual BP Measurement .
Recommended) - Recommended) —
- = ‘-_------------_--__-_-_--------_-o.
Measurement using electronic {(oscillometric) upper arm devices is preferred over auscultation
ABPM: Ambulatory Blood Pressure Measurement
AOBP: Automated Office Blood Pressure
HBPM: HHome Blood Pressure Measurement

OBPM: Ofhce Blood Pressure Measurement




HYPERTENSION :

Definition — “ it is defined as the persistent high blood pressure, clinically
when the systolic pressure remains elevated above 150mmHg and the
diastolic pressure remains elevated above 90mmHyg , it is considered as
hypertension.

If there is increase only is the systolic pressure then it is called the systolic
hypertension.




‘hypertension
‘Primary hypertension
‘Benign hypertension
‘Malignant hypertension
Nearorar
‘Secondary hypertension hypertension

‘Cardiovascular hypertenS S

Renal hypertension

Endocrine hypertension

Hypertension due to
pregnancy




L yvype of
hyvpertension

I description

Blood pressure rangece

Fssential
hyvpertension

I(major type)

Secondary
hypertension
second

Malignant
hypertension

Isolated
systolic
hyvpertension

Resistant
hypertension

omMmmon type)

Chronic clevation in
blood pressure with no
underlying discase

Chronic ceclevation in
blood pressure due to
underlying pathology
(Mmostly due to renal
problems)

When blood pressure 1s
severely elevated and
causces an organ
damage

Common in clderly
duc to the loss of
clasticity of mmajor
blood arteries

When more than three
different
antihypertensive
agents are prescribed
and blood pressure i1s
still elevated

Both systolic and
diastolic blood
pressure are clevated
more than 140/

SO mmmm i &

Both systolic and
diastolic blood
pressure arce clevated
more than 140/

SO mmm H g

Both systolic and
diastolic blood
pressure are clevated
but the diagnosis made
mainly when the
diastolic blood
pressure 1is higher than
130 mmmHH &

T he systolic blood
pressure 1s higher than
140 mmmmH g while the
diastolic blood
pressure 1s close to the
normal range

Both systolic and
diastolic blood
pressure arce clevated
more than

140/90 mmH o




Primary hypertension or essential
hypertension :

»Primary hypertension is the elevated blood pressure in the absence of any underlying
disease. It is also called as essential hypertension. Arterial blood pressure is increased
because of increased peripheral resistance which occurs due to unknown cause.

*»Benign hypertension :

»It is high blood pressure that does not cause any problem.

It is defined as the essential hypertension that runs relatively long and usually
symptomless.

»In the early stages it is usually moderate increase in the BP , the pressure reduces
normally during the resting or sleeping phase.

»In the later conditions the rise in the BP does not normally reduce even during the resting

ihaii.




Malignant hypertension :

It is a severe form of hypertension with a rapid course leading to
progressive cardiac and renal diseases. It is also called as the accelerated
hypertension.

[IThe BP is elevated the SBP rises to about 250mmHg and the diastolic
pressure 150 mmHg.

[lOccurs always due to combined effects of both primary and the secondary
hypertension.

[This type of hypertension causes severe damage to the tunica intima of
small vessels and retina of the eye, heart , brain.




Secondary hypertension :

It is the high blood pressure caused due to some underlying disorders. The different
forms are :

a. Cardiovascular hypertension : caused due to any underlying cardio disorders like

I. Artherosclerosis
II. Coarctation of the aorta
III. Ischemic heart disease or coronary artery diseases

a. Endocrine hypertension : developed due to hyperactivity of the endocrine glands

I. Pheochromacytoma

II. Hyperaldosteronism

II1. Cushini’s sindrome




a) Renal hypertension :

1. Stenosis of the renal artery
Tumor of the juxtaglomerular cells

2
3. Glomerulonephritis
I

Neurogenic hypertension : due to increased intracranial pressure ,
lesions in the tractus solitarius

II. Hypertension due to pregnancy : occurs due to toxemia of pregnancy




Resistant hypertension :

Blood pressure that cannot be reduced below 140/90mmHg or sometimes below 160mmHg in
patients who are complying with adequate triple drug regimens in appropriate doses.

50-70% of these patients are usually treated but fail to achieve the target BP.
CAUSES:

<¢DRUG -INDUCED

¢OBESITY

“ETHANOL

¢TOBACCO

<¢EXCESSIVE Na intake

<& VOLUME RETENSION SECONDARY TO KIDNEY DISEASES.




HYPERTENSIVE CRISIS :

Hypertensive urgency :

(lIncreased in the diastolic BP.
>120-130mmHg.
_IThere is no end organ damage.

_IThe BP usually lowers down within the next 24hrs.




Hypertensive emergency :

[ICondition in which the systolic pressure is exceeding 210mmHg and the diastolic
is >130mmHg.

[UUsually ends with END ORGAN FAILURE.

[IRequires immediate reduction in BP within an hour (IV medications).




Manifestations of hypertension :

Renal failure

Left ventricular failure
Myocardial infarction

Cerebral hemorrhage

a R L b~

Retinal hemorrhage




Treatment of hypertension :

®Secondary hypertension is used cured by treating the disease causing the
hypertension.

©The primary hypertension cannot be cured but can be controlled.

Following drugs can be administered to treat hypertension :

1. Beta blockers :

2. Alpha blockers :

3. Calcium channel blockers :
4. Vasodilators :

5. Diuretics :




ACE inhibitors :

Depressors of the vasomotor center :

Angiotensin 2 receptor blockers :

1

/-
~ Classification of Drugs Used in Hypertension
\ g
\1. Diuretics « Vasodilators
== < Osmotic > a-blockers
- Thiazide » ACEi
o Loop - ARB
o K* sparing > Ca**channel blockers
« Cardioinhibitory drugs * Direct acting arterial

> Ganglionic blockers
> Nitrodilators
- K+ channel openers

> Cat**channel blockers

» Centrally Acting
Sympatholytics

Main complications of persistent

High blood pressure

Brain: v \i(
- Cerebrovascular N4t~
accident (strokes) = e Retina of eye:
- Hypertensive - Hypertensive retinopathy
encephalopathy:
-confusion
-headache Heart:
-convulsion - Myocardial infarction
(heart attack)
Blood: - Hypertensive
- Elevated cardiomyopathy:
sugar levels heart failure
S Kidneys:
- Hypertensive
nephropathy:

chronic renal failure




Non-pharmacological measures
Head-up tilt during sleep

ZBE AMT Increase salt intake
FOR HYPERTENSION rvnyiicar
Physical manoeuvres (e.g. leg crossing, bending forward)

Thigh-length elastic stockings

Abdominal binders

Avoid — Sudden head-up postural change
— Prolonged recumbency

— Warm environments
— Drugs with hypotensive side effects
Pharmacological interventions
Fludrocortisone
Midodrine
Ephedrine
Potassium supplements
Dihydroergotamine
Indomethacin
Fluriprofen
Desmopressin
Metoclopramide, domperidone
Erythropoietin




HYPOTENSION :

“It is defined as the low blood pressure when the systolic pressure is less than 90mmHg .”

Types:

Primary hypotension:itis the low BP that develops in the absence of any underlying disease
and develops due to an unknown cause. Hence also called as the essentialh  Table 1. Symptoms

Signs and symptoms are : fatigue , weakness, vertigo.

Secondary hypotension : it usually occurs due to some underlying diseases

Myocardial infarction

Hypoactivity of the pituitary gland

Hypoactivity of the adrenal gland

of Hypotension

* Dizziness or lightheadedness
* Fainting

* Dehydration and unusual thirst
* Lack of concentration

* Blurred vision

* Nausea

* Cold, clammy, pale skin

* Rapid, shallow breathing

» Fatigue

* Depression

Source: Reference 4.




ORTHOSTATIC HYPOTENSION :

) Itis the sudden fall in the blood pressure while in the standing position.

1 Etiology is due to the effect of gravity.

1 Usually seen In patients with myasthenia gravis and patients with nervous
disorders. Like tabes dorsalis, syringomyelia and diabetic neuropathy

) The associated symptoms include orthostatic syncope




. Dental implications of
hypertension :

[IPatients with hypertension should be treated with care.

[IRisks of heart failure / heart attacks are common.
[ISuch patients should be continuously monitored through out the procedure.

[lIt is very common for dental anxiety to elevate the blood pressure which should be
taken care of during treatment.




TABLE 4 — DENTAL TREATMENT RECOMMENDATIONS ACCORDING TO THE MEASUREMENT OF
HIGH BLOOD PRESSURE

Dental treatment Recommendations According to the Measurement of High Blood Pressure

SBP

DBP

ORF

Recom mendo'rions

120-132

80-8<

Yes/No

Routine dental care OK; discuss BP
guidelines

140-15<

P0-92<9

Yes/No

Routine dental care OK; consider
stress reduction, refer for medical
consult

160-172

100-109

No

Routine dental care OK; consider
stress reduction, refer for medical
consult

160-172

100-109

Urgent dental care OK; consider stress
reduction, refer for medical consult

180-209<

110-112

No

No dental treatment without medical
consult; refer for prompt medical
consult

180-209

110-112

Yes

No dental treatment; refer for
emergency medical treatment

>210

=120

Yes/No

No dental treatment; refer for
emergency medical treatment

Other Risk Factors: History of myocardial infarction, angina pectoris, high
coronary disease risk, recurrent stroke, diabetes mellitus, renal disease

(Adapted from Yagiela et all9;: Merin et alll; Herman et al)12







