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ABSTRACT

Essential hypertension being a major public health problem with an atrocious toll. Furthermore resistant
hypertension has increased morbidity and mortality in spite of using three or more antihypertensive
medication, including one diuretic at their optimal doses to achieve the target blood pressure. Renal
artery with its sympathetic afferent and efferent nerve signaling has substantial role in elevating and
sustaining blood pressure. Blunting the overt sympathetic activity, catheter based renal sympathetic
nerve denervation has become new treatment approach for the treatment of resistant hypertension. So
in this review we address the current aspect and development of renal sympathetic denervation in the
management of difficult to control hypertension.
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Introduction

Hypertension representing a global disease ha&hould be ruled out before tagging resistant
enormous morbidity and mortality leading to extrahypertension. One of the study documented 18% to
burden for worldwide health care system. Despite 027% patients with difficult to control hypertension has
many efforts in controlling and preventing the mostbeen treated with less than three antihypertensive
common Killer disease, there has been increasingedicationd.Even though the treatment modalities like
prevalence in the developed and developing couhtriesife style modification, DASH diet and antihypertensive
Hypertension and its related conditions like strokemedications are used but still the prevalence of resistant
coronary artery disease, heart failure, and chronigypertension is about 5% to 15%lo address these
kidney disease are rising despite of optimakatients, their morbidity and mortajitgnal sympathetic

management. Resistant hypertension defined as tihgnervation is new treatment modality for the resistant
uncontrolled hypertension (systolic blood presstire - pynertension.

160) in spite of using three antihypertensive medication
including one diuretics at their maximum and tolerateqjgto ry

dosages. Many factors, patient adherencelt has been seen from preclinical and clinical

polypharmacydoctors inertia and secondary Causesg, e riments that renal sympathetic nerve activity play

Correspondencé@. M Dhital vital role in the hypertension and its complications. Since
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sympathectomy were used for the treatment ofvasoconstriction lead small vessel injuries), edema,
hypertension. Dropping of the blood pressure waseart failure ensues.
achieved but with enormous preoperative and long term
complications like postural hypotension, orthostaticAfferent sympathetic nerve
tachycardia, palpitation, anhidrosis, breathlessnes$he origin of afferent sympathetic nerves from the renal
atelectasis, bowel, bladder erectile pelvic wall which are confined with mechanoreceptors
dysfunctiorifattributed to non-specific sympathetic and chemoreceptors, respond to stretch and ischemia
denervation of the viscera and lower extremityrespectivelyDifferent kind of stimulus contributing renal
vasculatureAlong with blood pressure decrease, drugpathology are the triggering factors for afferent
sensitivity was also increased in about half of theseympathetic activit Ascending limb of d&rent nerve
patients undergoing procedurdn the era of makes its way from pelvis to renal root ganglia and
hypertensive drugs these procedures were onlffnally to the central nervous system where there is
preserved for those not responding and tolerating thepeoduction of vasopressin and oxytocin from the
medications. Development of the renal sympathetipituitary gland and then evoke central sympathetic
denervation from the concept of the old procedure hagsponsé**The sole pathophsyiology depends upon
been milestone in the intervention for the treatment ahe activation afferent sensory fibers which in turn form
resistant hypertension. aviscous cycle with overt sympathetic output from brain

to kidneys, heart and blood vesséisating this circuit
Pathophsiology can control the hypertension with decreasing its related
It has been widely accepted that the symapathetic ovdiseases and their complications like coronary artery
activity is the leading cause of essential hypertensiodisease, left ventricular hypertropsydden cardiac
and its complex pathophsiology yielding heart failure death, strokes and end stage renal diséé&se.
progressive renal diseas¥.This neurogenic
hypertension mostly depends upon the renal afferefitfferent sympathetic nerve
and efferent sympathetic nerves stimulation and thletwork of efferent sympathetic nerve begins from
flooding of norepinephrine in the blood circulation from thoracic and lumbar sympathetic trunk merging into
the nerve ending#ctivation of renin agiotensin vertebral sympathetic ganglion, and lastly the post
aldosterone system starts with minimal frequency ofjanglion fiber emerge as renal efferent sympathetic
stimulation of sympathetic nerves in the juxtaglomerulusierve which innervates the juxtaglomerulus apparatus,
cell and with the increment of the frequency lesgenal tubules and the blood vessels of the kidiese
excretion of sodium from the renal tubules, finally higherthree components play vital role in the genesis of the
frequency of stimulation leads to vasoconstriction irhypertension with overt sympathetic outflow via central
the small, resistance vessels with decrease inrenal blonérvous system is seen diseased state with
flow and glomerular filtration rate via smooth muscleoverproduction of renin and decrease in sodium
present in the vessel wéil.hen the clinical scenario excretion, blood flow and GFR in the kidn&p to
like hypertension, chronic kidney diseaseovercome and break this pathophsyiologgnal
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sympathetic denervation is in experimental and clinicainterventional renal denervation were (a) Office systolic

trial to treat the essential resistant hypertension.  blood pressure €” 160 mm Hg (€"150 mm Hg for
patients with diabetes mellitus type@®).Intake of 3
Percutaneous catheter based renahtnypertensive substances (true resistance in patients
artery sympathetic denervation with good compliance).(&xclusion of secondary
Treatment goal of hypertension is to prevent egaor - causes of hypertension. (d) Normal or only slightly
damage and reduce the cardiac morbidity and martalityeduced renal function (estimated glomerular filtration
Antihypertensive drugs with lifestyle modification and rate e” 45 mL/min/1.73 AL (e)Suitable renal artery
low sodium, high potassium diet are the first lineanatomy: no previous renal artery interventions, no
treatment for the arterial hypertension but if it fails tosjgnificant stenosis or other abnormalities of the renal
control the sympathetic drive than the catheter basegtteries. In this proof of principal trial, the patients (n-
therapy seems to hageod results in ablating the circuit 45) were on three or more anti hypertensive
between afferent, efferent nerves in kidney and centrghegications (average 4.7) including diuretics and have
nervous systenithis novel and newly developed mean blood pressure 177/101 mmHg. Efficacy in
procedure mainly has a catheter connected t@yering BP and long term safety of the procedure
radiofrequency generator which is introduced in rengjyere the two primary end points, similarly post
arteries with the percutaneous approach from thgrocedural renal functions test and norepinephrine spil
femoral arteryAngiography is done to define the gyer were considered as secondary endpoints.
anatomy of the renal vessels and the cathet§fieasurements of blood pressure done at 1, 3, 6, 9
(Symplicity™, Ardian/Meditronic Inc., California, USA) - 3nd 12 months after study showing significant decrease
guided to renal artery with the help of DSA (digital i, piood pressure by 14/10, 21/10,22/24/1 and
substraction angiography) and 3D mapping system (€g7/17 mmHg respectivelgimilarly at more than 24
Carto, en sitepblation of sympathetic nerve fibers in months, the extended group in their follow up have
adventia of renal arteries, lastingmin in 410 6 gjgnificant decrease in their blood pressifé .
different longitudinal and rotational positions, distal to Additionally the reduction of blood pressure (-33/-19
proximal site, is done using 50 to 70 degPedsius  mmHg) was seen in 3 years follow up (updated in
by means of high-frequency (maximum®#enegy.  march, 2012CC Scientific Sessions) with no late
Simplicity HTN-1 and HTN-2 are studies to proof procedural safety events, and 100% patients has been

the safety and efficacy of the procedure. classified as responders (>10mmHg reduction in blood
pressure), while at 6 months of study there were only
The simplicity HTN-1 study 71% responder3o proof the safety of the study renal

The pioneer of the catheter based treatment aingiography was done pre, post and at one moth of

hypertension introduced simplicity HTN-1 study theprocedure to rule out any dissection, aneurysm,

including 45 number of hypertensive patient at thepseudo aneurysm and steno&imong 45 Patients,

beginning and later extended follow up of 153. Criteriaawo suffered complications, one having renal artery

to be adopted before a patient can be considered fdissection and other pseudo aneurysm at the femoral
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access site, during the procedure. Further at 6 month$ood pressure of 1:0mmHg or more, compared with
follow up Magnetic resonance angiography have good8 (35%) of 51 controls (P <.000Dffice, home,
results advocating the safety of stu@pnsidering ambulatory blood pressure and the dosage, number
secondary endpoints norepinephrine spill over wasf antihypertensive medication were also decrease in
decreased by 75% and 48% from right andkidfiey ~ denervated group@months ad later extended follow
respectivelyThere was significant blood pressureup. Similarly average blood pressure reduction of (-
reductions (22/12) at six months compared with th8/-10 mmHg) was sustained to 12 months in
whole body norepinephrine spill over decline by 47%extended follow up the previous study (updated in
(n-10) giving the insight of low sympathetic activity march, 2012CC Scientific Sessions)n terms of
playing a vital role in the essential hypertension. Theéhese findings, this study supports the previous proof
major limitations of this study were small sample sizepf principal studyOut 52 patientevho underwent
lack randomization and placebo control group, nacatheter denervation, seven have intraprocedural
proper and strict recruitment criteria, no ambulatorybradycardia relieved by atropine, one femoral artery
blood pressure monitoring, and secondary hypertensigmseudoaneurysm, one urinary tract infection, one post
has not been ruled out. In spite of these restrictiongrocedural blood pressure drop, one case of back pain,
this innovative study safely and effectively lowerd theand one parasthesias. Renalfunctions test (assessed by
resistant blood pressure without any seriouserum creatinine, estimated glomerular filtration rate,
complications in itéollow up. cystatin-C concentration and albumin-to creatinine

ratio) and angiogram (to rule out stengs@0% of
The simplicity HTN-2 study occlusion ) done at six months showed no statically
The next catheter based renal sympathetic denervatisignificant change with control group supporting the
study was the simplicity HTN-2, which was multicenter post procedural long term safely this studyno
randomized, prospective trial with control groupprocedural related serious complications were
conforming the previous study .Out eligible 190 patient®bserved but some patients in follow up have some
,those with resistant hypertension (systolic bloodserious adverse events including angina, transient
pressure160 mmHg and with diabetes mellitus typeischemic attackhypertensive and hypotensive
2 > 150mmHg), 106 were randomized to renalepisodes, nausea and edema, and were managed
denervation (n=52) or control (n=54) group. Thestaying with the guidelines. The occurrence of adverse
baseline mean systolic blood pressure was 178/9%vents didn't differ between the groups. Even though
mmHg in spite of taking antihypertensive medicationevery procedure has its drawbacks, but outcome in
(mean=5.2) After six month of the study the terms of lowering blood pressure was remarkable.
denervation group had significantly decreased thégain the limitations were small small size, short 6
blood pressure by 32/12 mmHg (P<0.0001), whilanonths follow up period (later extended to 12 months),
the control group blood pressure did not differ frommore percentage of males, high rate of diabetes and
the baseliné® similarly 41 (84%) of 49 patients who coronary artery disease, included in denervated group
underwent renal denervation had a reduction in systolicompare to control group.
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Discussion hypertension clinic and higher referral cardiac centers
So for the two studies showed renal sympatheticThe future is not so far when essential hypertensive
denervation has promising outcome in term of bloogbatients can be cured and the resistant hypertension
pressure reduction, safety anfibelcy. Renal derent  can be easily controlled with this novel intervention.
fibers along with sympathetic fibers are mainly ablated,

and pain during the procedure indicates affarent C fibelReferences
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